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ABSTRACT 

Male genital lichen sclerosus (MGLSc) results in sexual and urological dysfunction 

and predisposes to penile intraepithelial neoplasia (PeIN) and squamous cell 

carcinoma of the penis (PSCC).  The pathogenesis of MGLSc is controversial. 

Evidence has accumulated that it is due to chronic, occluded exposure to urine 

caused by post-micturition microincontinence.  Infection with hepatitis C (HCV) or 

human papillomavirus (HPV), autoimmunity and HLA immunogenotype have been 

incriminated. PeIN and PSCC are associated with HPV and MGLSc.  Down-

regulation of the gene Cables 1 (associated with squamous carcinogenesis) has 

been reported in MGLSc.  The role of HLA in PeIN and PSCC is unknown.  

Urinary microincontinence, HPV, HLA, HCV and Cables 1 have been investigated in 

MGLSc (n=88), PeIN (n=72) and PSCC (n=37).  Clinical charts were reviewed 

retrospectively for microincontinence.  HCV antibody titres were assayed 

serologically. Cables 1 expression was assessed by immunohistochemistry of 

biopsies.  DNA was extracted from blood and tissue for broad-spectrum HPV and 

comprehensive HLA typing by specific and sensitive PCR-based methodologies.  

Nearly 90% of men with GLSc (p=<0.01) had post-micturition microincontinence. 

HPV was identified in 37.5% of cases of MGLSc (n=88), 90.2% PeIN and 54.1% 

PSCC. MGLSc was associated with 34.7% cases of PeIN.  No significant HLA 

associations were found in MGLSc.  Significant (p<0.05) HLA associations were i) 

susceptibility to a) PeIN (C*15) - specifically HPV16 +ve PeIN (C*15, DQA1*02, 

DQA1*03) and b) HPV16 +ve PSCC (B*57), and ii) protection against PeIN 

(DQA1*01).  No association between HCV and MGLSc was found.  Cables 1 

expression was normal. 

Microincontinence and urinary exposure are implicated in the pathogenesis of 

MGLSc.  HPV is involved in the pathogenesis of PeIN and PSCC but associated with 

MGLSc only as a passenger phenomenon.  Immunogenotype may play a role in the 

pathogenesis of PeIN and PSCC but not of MGLSc.  HCV and Cables 1 are not 

important in MGLSc.   
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CHAPTER 1: INTRODUCTION  

1.1 Introduction 

Male genital lichen sclerosus (MGLSc) is an acquired cutaneous disease that results 

in sexual and urological dysfunction and penile squamous cell carcinoma (PSCC).  

The risk of the development of penile intraepithelial neoplasia (PeIN) in MGLSc is 

difficult to quantify. However, differentiated PeIN is frequently associated with 

underlying LSc, whereas undifferentiated PeIN is related to oncogenic human 

papillomavirus (HPV) infection.  PeIN can progress to invasive cancer, and appears 

dependent on the clinical and histological type of  PeIN involved ie erythroplasia of 

Queyrat is associated with the highest risk of transformation followed by Bowen’s 

disease of penis and Bowenoid papulosis.  HPV infection is associated with basaloid, 

warty (condylomatous) and mixed genital PSCC, whereas the usual type and 

verrucous genital SCC are non-HPV, but LSc related, tumours.  Many aetiological 

factors have been proposed for MGLSc, PeIN and PSCC; Table 1.1.  Factors such 

as HPV and immunogenetic may contribute to the pathogenesis of MGLSc. Other 

possible causes for MGLSc include infection and intermittent exposure to urine.  HPV 

is involved in the pathogenesis of PeIN and PSCC but the part played by  

immunogenetic is unknown.  This thesis attempts to address the roles of urinary 

microincontinence, immunogenetic, HPV, HCV and Cables 1 in MGLSc, PeIN and 

PSCC.  

Table 1.1 Aetiology of male genital lichen sclerosus, penile intraepithelial 
neoplasia and penile squamous cell carcinoma. HCV, hepatitis virus C 
infection; HIV, human immunodeficiency virus infection; HPV, human 
papillomavirus. 
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1.2 Male genital lichen sclerosus (MGLSc) 
 
1.2.1 Introduction 
 

LIchen sclerosus (LSc) is an acquired cutaneous disease of uncertain and 

controversial aetiology.  It can affect extragenital skin but the genitalia of men and the 

anogenital area of women bear the brunt of the disease.  Male genital lichen 

sclerosus (MGLSc) causes acute and chronic inflammation (balanoposthitis) and 

destructive scarring that can result in significant sexual dysfunction and devastating 

urological morbidity (phimosis, urethral stricture, urinary retention and even renal 

failure) and is associated with an increased risk of invasive squamous cell carcinoma 

(SCC) of the penis (Bunker, 2004; Bunker & Porter, 2016). 

 

1.2.2 Epidemiology  
 

The exact incidence of LSc is unknown.  The disease is thought to be more frequent 

in women than men, with the reported ratio ranging from 6:1 to 10:1 (Powell & 

Wojnarowska, 1999; Tasker & Wojnarowska, 2003).  LSc is more common in 

caucasians than other ethnicities.  MGLSc has a bimodal onset with peaks in young 

boys and in adult men, late in the fourth decade (Lipscombe et al, 1997; Edmonds et 

al, 2011a).  MGLSc is probably under-reported in young boys, being diagnosed 

histologically in 14-95% of prepuces removed for phimosis (Mattioli et al, 2002; 

Kyriakis et al, 2007).  Premenarchal vulvar LSc is well recognized with an estimated 

prevalence of at least 1 in 900 (Powell & Wojnarowska, 2000). 

 
1.2.3 Clinical features 
 

The symptomatology of MGLSc of the penis varies.  It can be asymptomatic.  Some 

patients describe spontaneous itching, burning, bleeding, tearing, splitting, or 

haemorrhagic blisters or urinary problems such as dysuria and narrowing of the 

urinary stream, or anatomical changes of the genitalia; Fig 1.1.  Often the 

symptomatology may only be appreciated during or after sexual intercourse, 

presenting as male dyspareunia and causing sexual dysfunction.  Other 

presentations are non-retractile foreskin (phimosis), foreskin fixed in retraction 

(paraphimosis), urethral stricture, urinary retention and renal failure.  The 

development of secondary phimosis in a previously retractable foreskin in school-age 

boys is highly suggestive of LSc (Meuli et al, 1994).  In the older male, persistent 
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primary phimosis or development of secondary phimosis is usually due to LSc 

(Bunker, 2004; Bunker & Porter, 2016).  Perianal disease is almost never seen in 

males (Bunker, 2004; Bunker & Porter, 2016).  If patients are closely questioned then 

post-micturition urinary leakage or dribbling can often be elicited. 
 

Specific signs of MGLSc include atrophic white patches (leukoderma) or plaques, 

and hypertrophic, slightly scaly lichenoid patches or plaques with telangiectasia.  

Other features may include purpura, ecchymotic haemorrhage, bullae, erosions, 

ulceration and angiokeratomas.  The signs may be subtle with meatal “pin hole” 

narrowing, slight tightening (due to sclerotic plaques and bands) of the retracted 

prepuce associated with slight difficulty or no difficulty in retraction.  This is termed 

constrictive posthitis or “waisting” (Bunker, 2004; Bunker & Porter, 2016).  The 

clinical presentation can be florid with severe changes due to LSc and associated 

non-specific or Zoonoid balanoposthitis, subcoronal and transcoronal adhesions, loss 

of anatomical definition and dissolution or effacement of architectural structures such 

as the frenulum and coronal sulcus (Bunker, 2004; Edmonds et al, 2011a; Bunker & 

Porter, 2016).  Careful evaluation reveals abnormalities of the naviculomeatal fossa 

and meatus in many men (Bunker, 2007; Bunker et al, 2009; Bunker, 2010; Bunker & 

Porter, 2016). 

 

1.2.4 Diagnosis and differential diagnosis 
 
GLSc is usually diagnosed clinically, occasionally by biopsy and sometimes on 

circumcision histology.  Although biopsy is not always essential when the clinical 

features are typical, it should be performed if clinically there is the suspicion of 

malignancy for example a lesion is chronic, eroded or verrucous.  Non-specific 

histology at biopsy or circumcision does not exclude LSc nor neoplasia (Edmonds et 

al, 2011a; Bunker & Porter, 2016). 

 

The differential diagnosis includes lichen planus, Zoon’s balanitis, lichen simplex, 

psoriasis, seborrheic dermatitis, non-specific balanoposthitis, morphoea, cicatricial 

pemphigoid, the clinical manifestations of carcinoma in situ and extramammary 

Paget’s disease (Bunker & Porter, 2016). 
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Figure 1.1 Male genital lichen sclerosus; constrictive posthitis 
 

 

1.2.5 Histology 
 
LSc has specific histological features.  

 

The histological signs depend on the stages of the lesions.  Early stages are 

characterized by moderately heavy inflammatory lymphocyte infiltrate at the 

dermoepidermal junction, associated with atrophy of the stratum malpighii, hydropic 

degeneration of basal cells and marked oedema in the upper dermis.  As the lesion 

progress, the epidermis becomes atrophic with surface hyperkeratosis.  

Homogenization of the collagen in the upper dermis and inflammatory infiltrates in 

the mid dermis are present in older lesions.  In more chronic lesions the inflammatory 

cells tend to disappear (Drut et al, 1998; Clouston et al, 2011; Calonje et al, 2012). 

 
1.2.6 Aetiopathogenesis 
 
The aetiopathogenesis of MGLSc is unknown. Postulated pathogenic factors in 

genital LSc are genetic influences, infection, autoimmunity, environmental factors 
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and exposure to urine; a genetically determined autoimmune mechanism has been 

the favoured pathogenesis discussed in the literature (Bunker & Porter, 2016). 

 

Genetic factors 

Familial LSc has been reported in identical twins and non-identical twins, sisters, 

mothers and daughters.  The human leukocyte antigen (HLA) complex is known to 

determine an individual’s susceptibility to inflammatory diseases by influencing both 

cellular and humoral immunity and is discussed in detail later; Chapter 1.6.   

 

Two studies have shown that HLA-DQ3 and specifically -DQ7 are more frequent in 

female genital (FG)LSc than controls (Marren et al, 1995; Powell et al, 2000), 

suggesting a role in susceptibility to GLSc.  HLA-DR17 was found to be less frequent 

with GLSc than controls (Powell et al, 2000).  Further analysis indicated that the -

DR4/-DQ8 haplotype was less frequent in vulval LSc with structural changes 

compared with those without, implying a role in disease progression (Marren et al, 

1995).  A more recent study has found increased frequency of HLA-DRB1*12 and 

that the haplotype -DRB1*12/DQB1*03:01/04/09/010 confers susceptibility to FGLSc 

and a lower frequency of -DRB1*03:01/04 and that the haplotype -

DRB1*03/DQB1*02DRB1*03:01/DQB1*02:01/02/03 protects from FGLSc (Gao et al, 

2005).  

 

A study of MGLSc in 58 adult men (39 of whom had histologically proven disease) 

showed increased frequencies of HLA-DR11, -DR12 and -DQ7 (Azurdia et al, 1999). 

 

Autoimmunity 

A personal and/or family history of autoimmune disease has been shown to be 

associated with LSc.  Organ specific antibodies, such as those directed against 

thyroid and gastric (parietal-cell) tissue, have been found in patients with LSc.  

Autoimmune conditions such as diabetes, vitiligo and alopecia have been reported in 

patients with LSc (Meyrick Thomas et al, 1988; Cooper et al, 2000; Powell et al, 

2000; Cooper et al, 2008; Kreuter et al, 2013).  LSc shares some clinical and 

histopathological features with lipoid proteinosis, a rare autosomal recessive 

genodermatosis associated with pathogenic loss-of-function mutations in the 

extracellular matrix protein 1 (ECM1) gene, so it has been hypothesized that ECM1 

autoimmunity might contribute to the aetiopathogenesis of LSc.  Although 

autoantibodies to ECM1 have been found in FG and MGLSc (Oyama et al, 2003; 

Edmonds et al, 2011b) this may be an epiphenomenon. 
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Infection 

Several infective agents have been linked with LSc.  These include acid-fast bacilli 

and spirochetes (Cantwell, 1984; Schempp et al, 1993; Eisendle et al, 2008).  

Acrodermatitis chronica atrophicans caused by Borrelia burgdorferi shares clinical 

and histological similarities with LSc.  Eisendle et al (2008) claim to have identified 

Borrelia species from tissue samples of extragenital and genital LSc in men and 

women using a novel modified immunohistochemical technique called free-floating 

microscopy.  They detected Borrelia species in 63% of cases of LSc, 90% of cases of 

classic borreliosis and none in normal controls.  Such an association with MGLSc is 

negated by the serological (ELISA and Western blotting) investigations of Edmonds 

et al (2009).   

 

Viral infections such as human papillomavirus (HPV) and hepatitis C virus (HCV) 

infection have been implicated.   

 

The pathobiology of HPV is discussed in detail later in Chapter 1.5.  HPV has been 

detected in as many as 16% and 21% of patients with MGLSc before and after 

topical corticosteroid therapy respectively in a study of 19 patients, six of whom 

reported a positive history of penile warts but had no clinical or histopathologic 

evidence of HPV infection at enrolment (von Krogh et al, 2002).  Another study 

reported HPV infection in 17.4% (8 of 46) of MGLSc and 8.7% (4 of 46) of healthy 

controls.  Statistical regression analysis showed that the rate of HPV infection was 

higher amongst MGLSc than healthy controls.   A variety of HPV sub-types such as 

HPV16, 18, 33 and 51 has been reported in MGLSc (Prowse et al, 2008), Appendix 

1.1.  However, more recent findings from a descriptive study of a large number of 

men with MGLSc have shown a lack of clinical correlation with HPV infection 

(Edmonds et al, 2011a).  Furthermore, no specific HPV-associated gene expression 

patterns were found (Edmonds et al, 2011c).  These observations support the view 

that HPV might be an innocent bystander in MGLSc (Micali et al, 2004).  

  

Some case reports (Boulinguez et al, 1999; Ena et al, 2004) have led to the notion of 

a link with HCV, but the association has not been specifically investigated to date.  

Boulinguez et al (1999) reported two cases of bullous GLSc (1 genital and 1 

extragenital) with concomitant HCV infection.  Ena et al (2004) reported a case of 

MGLSc and HCV infection that subsequently developed penile SCC.  
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Environmental factors 

LSc manifests the Koebner phenomenon.  It can arise at the sites of trauma, in old 

scars (eg after vulvectomy and circumcision), on split skin graft transplanted to vulva, 

at sites prone to constant friction, and after sunburn or radiation treatment (di Paola 

et al, 1982; Yates et al, 1985; Milligan et al, 1988; Meffert & Grimwood, 1994; 

Abdelbaky et al, 2011). 

 

Exposure to urine 

It has been established beyond equivocation that the presence of the foreskin is 

essential to the development of MGLSc (Edmonds et al, 2011a).  MGLSc is 

exceedingly rare in the male circumcised at birth.  As described above, MGLSc is 

associated with trauma, instrumentation, genital jewellery (piercing) and gross 

anatomical abnormalities for example frank hypospadias (Mattioli et al, 2002).  It 

recurs in skin but not mucosal grafts (Bunker et al, 2012).  It virtually never causes 

perianal disease (Bunker, 2010; Bunker, 2011a), in striking contradistinction to 

women, the male perineum is never chronically exposed to urinary irritation.  An idea 

that has emerged is that naviculomeatal valve dysfunction (NMVD) and urinary 

dribbling are central to the aetiopathogenesis (Bunker, 2007; Bunker et al, 2009; 

Bunker, 2010).  There is increasing evidence that MGLSc is due to chronic exposure 

of susceptible epithelium to urine.  Many men presenting with MGLSc confess to 

dribbling, post-micturition, and are often found to have an abnormal urethral meatus 

or navicular fossa that affects the performance of the naviculomeatal apparatus as a 

low pressure valve.  Meticulous clinical assessment reveals variation of 

naviculomeatal valve structure and function between individuals.  In circumcised 

males, a tiny drop of urine appearing at the meatus post-micturition will have 

negligible contact with a keratinized glans before being absorbed by undergarments.  

In an uncircumcised male, with a similarly dysfunctional terminal urethral apparatus, 

the situation is very different.  A drop of urine emanating from the tip of prepuce, 

glans and distal shaft of the penis will spread widely between opposed foreskin and 

penis: occlusion and the phenomenon of koebnerization precipitate inflammation; 

inflammation leads to sclerosis (Bunker et al, 2009; Edmonds & Bunker, 2010; 

Bunker, 2011b; Edmonds et al, 2011a).   

 

The urinary occlusion hypothesis is also supported by the observation that LSc 

occurs around perineal urethrostomies in patients who have undergone perineal 

urethroplasty for a long urethral stricture or a severely scarred urethral plate.  Chronic 

intermittent leakage of urine from the perineal urethrostomy following voiding is 
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inevitably occluded between juxtaposed perineal folds with identical pathological 

consequences in the affected skin to the penile situation described above (Shim et al, 

2014).  The association of incontinence and LSc has been reported in elderly women 

(Owen & Yell, 2002).  The irritant effect of both urine and faeces on the perineum 

may be an important contributory if not causative factor in the development of GLSc.  

This hypothesis is strengthened by the occurrence of extragenital LSc in the 

peristomal skin in urostomy patients likely due to occlusion and urine contact (Al-

Niaimi & Lyon, 2013).   

 

Acrochordons, depending on the anatomic location, are often subject to chronic 

occlusion (under the breast, or on the neck, or in the axilla or groin) or pressure (on 

the hip or buttock).  The similarities between the histologic findings in acrochordons 

and LSc support the role of chronic occlusion and irritation in MGLSc (Weigland, 

1993).    

 

1.2.7 Treatment and prognosis 
 

The principles of treatment that have evolved in the management of GLSc are 

broadly delineated by past and current textbooks and guidelines (Bunker, 2007; 

Bunker, 2010; Neill et al, 2010; Bunker, 2011b; Bunker & Porter 2016).  Avoidance of 

soap and contact with urine should be advised.  A very potent topical corticosteroid 

(usually clobetasol prioprionate) used under supervision is effective but herpes 

simplex and HPV re-activation can occur (Tremaine & Miller, 1989; Lindhagen, 1996; 

Dahlman-Ghozlan et al, 1999; Bunker, 2004; Bunker, 2010; Neill et al, 2010; Bunker, 

2011b; Edmonds et al, 2011a).  The plasticity of genital epithelium seems to allow 

significant remodelling, with the relief of phimosis, improvement of incomplete 

phimosis or constrictive posthitis, improvement in the histological changes and 

avoidance of circumcision (Dahlman-Ghozlan et al, 1999; Riddell et al, 2000; Bunker, 

2004).  Secondary candidal and bacterial infection should be treated. Prophylactic 

oral aciclovir may be indicated.  

  

Topical calcineurin inhibitors such as pimecrolimus and tacrolimus should probably 

not be used because the long-term safety of these immunosuppressant agents has 

not been established for genital disease (Bunker, 2007; Bunker, 2010; Neill, et al, 

2010; Bunker, 2011b).  Testosterone proprionate ointment, oral stanozolol, freezing 

with ethyl chloride, liquid nitrogen cryotherapy, carbon dioxide laser and 

adrenocorticotrophic hormone (ACTH) have been used but are not conventionally 
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recommended (Bunker 2004; Neill et al, 2010; Bunker & Porter, 2016).  Long-term 

systemic antibiotic therapy (eg penicillin and azithromycin) has been advocated in 

cases of LSc thought to be associated with Borrelia infection (Schempp et al, 1993; 

Shelley et al, 1999).  There is no evidence that topical and systemic retinoids are 

particularly effective in uncomplicated LSc (Mørk et al, 1986; Bousema et al, 1994; 

Virgili et al, 1995).   Oral ciclosporin was reported as effective in reducing symptoms 

and erosions in a series of five patients with refractory LSc (Bulbul Baskan et al, 

2007).  Methotrexate has been used with success in an individual case of 

extragenital disease (Nayeemuddin & Yates, 2008).  Hydroxycarbamide may also be 

an option for resistant LSc (Tomson & Sterling, 2007).   

  

Most men with GLSc are either cured by topical treatment with ultrapotent steroid 

(50-60%) or by circumcision (>75%) (Edmonds et al, 2011a).   In a series of patients 

with LSc limited to the foreskin or glans, 92% had cessation of symptoms and no 

further advancement of the disease following circumcision (Depasquale et al, 2000). 

Frenuloplasty may be offered to avoid circumcision but is controversial.  Meatotomy 

and more extensive repair of the urethra may be indicated.    Persistent disease and 

urological complications require individualised management.  LSc can recur in donor 

skin grafts from unrelated sites (Wallace, 1971; Lee & Philips, 1994).  Topical retinoid 

treatment may improve residual burnt-out disease on the glans (Bunker & Porter, 

2016).  

 

Patients may need to be followed-up long term, especially if circumcision has not 

been performed or if symptoms persist or recur after any form of treatment.  Patients 

should also be advised on lifelong vigilance for possible SCC and to report all 

changes promptly to their medical attendants.  

  
1.2.8 Risks of carcinoma in situ (CIS)/intraepithelial neoplasia (IN) and 
squamous carcinoma (SCC) 
 

The clinical and histotological types of PCIS/PeIN are discussed later.  

 

The risk of vulvar intraepithelial neoplasia (VIN) in FGLSc is not clearly established.  

Differentiated VIN has a higher risk of progression to invasive vulval SCC than 

undifferentiated VIN (33% versus 5.7%, respectively) (Reyes & Cooper, 2013).  The 

risk of SCC of the vulva is 4-7% in women with LSc (Wallace, 1971; Meffert et al, 
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1995).  LSc can be found in adjacent genital skin in 70% cases of vulvar SCC 

(Leibowitch et al, 1990; Hart, 2001).   

 

In men, several clinical expressions and histological forms of CIS/PeIN (analogous to 

the classification of VIN) have been described (Renaud Vilmer et al, 2010). The risk 

of the development of CIS in MGLSc is difficult to quantify.  CIS/PeIN and early 

microinvasive disease can be challenging to diagnose clinically against a background 

of MGLSc.  Long-term prospective studies are needed to determine the real risks of 

the development of CIS/PeIN in MGLSc.   

 

Regarding the risk of SCC in MGLSc, a retrospective review by Depasquale et al 

(2000) of 522 patients with MGLSc showed a 2% rate of SCC.  Nasca et al (1999) 

reported SCC in 5.8% of a cohort of 86 white uncircumcised males with MGLSc with 

a lag time of 10-23 years from the diagnosis of MGLSc to the development of SCC.  

The same researchers re-interviewed their cohort of patients later and found a total 

of eight of their patients developed penile cancer, representing 9.3% of their study 

(Micali et al, 2001).  A retrospective review by Barbagli et al (2006) of 130 patients 

with MGLSc, revealed eleven men (8.4%) with premalignant or malignant features 

(seven cases with SCC, two cases with verrucous carcinoma, one case of SCC 

associated with verrucous carcinoma and one case of erythroplasia of Queyrat).  A 

prospective account of eight patients with MGLSc by Liatsikos et al (1997) included 

one (12.5%) who developed SCC six months after circumcision.  However, Edmonds 

et al (2011a) reported that not one of their 329 MGLSc patients had developed 

invasice SCC.     

 

1.3 Penile precancer 
 

1.3.1 Introduction 
 

The classification and terminology of premalignant penile lesions has been confusing 

and no real consensus exists.  The clinical and histological terminology varies among 

clinicians in various countries and in different papers and at different times.   

 

It is acknowledged that some inflammatory penile dermatoses presdispose to SCC 

such as LSc and lichen planus and that some dysplastic dermatoses that may 

precede and progress to SCC (Bunker & Porter, 2016): these latter entities include 

squamous hyperplasia, squamous intraepithelial lesion (SIL), cutaneous horn, genital 
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porokeratosis of Mibelli and pseudoepitheliomatous micaceous and keratotic balanitis 

(PMEKB) and the more commonly recognised clinical presentations of PeIN/CIS ie 

erythroplasia of Queyrat (EQ), Bowen’s disease of the penis (BDP) and bowenoid 

papulosis (BP) (Porter et al, 2002; Bunker & Porter 2016).  The details of these 

entities are discussed below in Chapter 1.3.3.   

 

1.3.2 Epidemiology 
 
The incidence and prevalence of PeIN/CIS of the penis are both unknown.  

 

1.3.3 Clinical features 
 
Squamous hyperplasia presents as white patches or plaques.  It is commonly found 

in association with invasive squamous carcinoma of the penis, but histologically there 

is no cytological atypia.   

 

The term squamous intraepithelial lesion (SIL) has been used in the penile literature 

analogizing with cervical SIL.  SIL can be subclassfied into two categories: low-grade 

squamous intraepithelial lesions (LSIL) and high-grade squamous intraepithelial 

lesions (HSIL) (Cubilla et al, 2000).  

 

Cutaneous penile horn is rare.  The lesion is usually premalignant or, in one-third of 

cases, malignant at presentation, with SCC the underlying pathology.   

 

Genital porokeratosis of Mibelli is rare. Clinically, these are annular plaques with 

central area of atrophy and raised border on the shaft of penis.  Malignant 

transformation has been reported in all forms of porokeratosis but no such cases 

have been reported in genital porokeratosis.   

 

PMEKB presents as thick, scaly micaceous patches (possibly a cutaneous horn) on 

the glans penis in older, uncircumscribed men.  PMEKB is a complication of chronic, 

untreated or burnt-out MGLSc, with a significant risk for squamous carcinogenesis 

(Bunker & Francis, 2012).  

 

EQ manifests as red shiny patches or plaques affecting the mucosa of the glans 

penis and the inner visceral aspect of the foreskin (Fig 1.2).  BDP presents as a 

single or several, erythematous, sometimes slightly pigmented, scaly patches or 
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Figure 1.2 Erythroplasia of Queyrat  
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plaques of the keratinized penis (Fig 1.3).  BP presents as multiple warty lesions, 

often grouped and pigmented, in keratinized sites, but more numerous and more 

inflamed at mucosal sites (Fig 1.4).    BP  usually  occurs  in younger, sexually active 

men as opposed to EQ and BDP, both of which are more commonly in older men.  BP 

is held to have much less malignant potential than BDP and EQ (Bunker, 2001; 

Porter et al, 2002; Bunker, 2004; Bunker & Porter, 2016).  

  
 
 
 



   
Figure 1.3 Bowen’s disease of penis 

 
 
 

                            
   Figure 1.4 Bowenoid papulosis 

 
 
1.3.4 Diagnosis & differential diagnosis 
 

The diagnosis of CIS/PeIN is made by clinicopathological correlation.  The differential 

diagnosis of EQ and BDP includes inflammatory disorders such as psoriasis, LSc, 

erosive lichen planus, Zoon’s balanitis, mucous membrane pemphigoid and 

cancerous conditions such as extramammary Paget’s disease and Kaposi’s sarcoma 

(Bunker, 2004; Bunker & Porter, 2016).  
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The differential diagnosis of BP includes viral warts, lichen planus, basal cell 

papilloma, naevi, mollusca, and condylomata lata (secondary syphilis) (Bunker, 2004; 

Bunker & Porter, 2016).  

 

1.3.5 Histology 
 

The classification of premalignant penile lesions has been confusing and no real 

consensus exists.  The terminology varies among clinicians in different specialties, in 

various countries and in different papers and at different times.   

 
BP, BDP and EQ are clinical expressions of squamous intraepithelial neoplasia.  

Histopathologically, these conditions are all the same in that they share identical 

features of squamous carcinoma in situ ie epithelial dysplasia, atypical keratinocyte 

hyperplasia, nuclear atypia and mitotic activity (Calonje et al, 2012).  However, their 

clinical features are different (Porter et al, 2002; Bunker & Porter, 2016).  Penile 

intraepithelial neoplasia (PeIN) is the encompassing term favoured by the Royal 

College of Pathologists (2015).   

 

Some authors have classified PeIN into stages I, II and III according to the degree of 

dysplasia on histology (Wikström et al, 2012).  In PeIN I, the basal one third of the 

epithelium is involved, in PeIN II two thirds of the epithelium is involved and pan-

epithelial involvement in PeIN III.  However, the RCPath advise against reporting 

cases in this way. 

 

Two forms of the disease are noted depending on the extension of atypia throughout 

the epithelium and, by analogy, with the classification of VIN (Renaud-Vilmer et al, 

2010).  Undifferentiated PeIN is defined by at least two third thickness atypia of the 

epithelium.  The presence of superficial koilocytes is sometime seen.  This 

corresponds to HSIL.  These lesions are related to oncogenic HPV infection.  

Undifferentiated PeIN can be classified further into basaloid, warty and warty-

basaloid subtypes (Velazquez et al, 2012).  In basaloid undifferentiated PeIN, the 

epithelium is replaced by a monotonous population of uniform, small, round, and 

basophilic cells.  Warty undifferentiated PeIN is characterized by a spiky surface, 

prominent atypical parakeratosis, and pleomorphic koilocytosis.  Warty-basaloid 

undifferentiated PeIN show features of both the warty and basaloid types.   

 

30



Differentiated PeIN is characterized by atypia confined to the basal and parabasal 

layers of the epithelium which is moderately acanthotic with elongated rete ridges.  

The basal cells have an abundant cytoplasm, with some dyskeratosis and 

hyperchromatic, variably irregular nuclei with some mitotic figures.  Occasionally, 

squamous pearls can be identified at the tip of the rete ridges, but the superficial 

maturation of the epithelium is conserved without atypia or koilocytes.  This is 

frequently associated with squamous hyperplasia and underlying LSc.  
 

This treatise observes the classical clinical terminology, because it has clinical utility.  

EQ, BDP and BP seem to differ with regards to their clinical presentation and 

prognosis in terms of risk of SCC. PeIN is used hereafter to describe the histology 

encompass clinicopathological situation.  

 

1.3.6 Aetiopathogenesis 
 

The aetiology/ies of EQ, BDP and BP is/are uncertain but key influences can be 

identified.  

 

Environmental factors 

Local carcinogenic influences in uncircumcised men such as poor hygiene, trauma, 

friction, heat, maceration, inflammation, phimosis and smoking (tar metabolites in 

urine) have been proposed (Graham & Helwig, 1973; Byrd et al, 1992; Daling et al, 

2005).  

 

Immunodysfunction  

50% of HIV patients with anogenital warts have CIS on histology (Voltz et al, 1999).  

Women infected with HIV are approximately four times more likely to be infected with 

HPV.  The prevalence of ‘’usual’’ VIN in HIV infected women has been reported to 

range from 0.5% to 37% (Kuhn et al, 1999).  Women who are on immunosuppressive 

medication post-transplantation, have a 10-30 fold risk of vulvar cancer (mainly 

associated with by HPV16 and 18), compared with immunocompetent women 

(Birkeland et al, 1995; Brown et al, 2000; Adami et al, 2003).  

 

HPV 
The pathobiology of HPV is discussed comprehensively later in Chapter 1.5.  

Between 6-100% of PeIN lesions have been claimed to be positive for HPV DNA 

(Aynaud et al, 1994; Cupp et al, 1995; Barasso, 1997; Wieland et al, 2000; Rubin et 
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al, 2001; Krustrup et al, 2009) with HPV16 the most prevalent type detected (Cupp et 

al, 2001; Rubin et al, 2001; Krustrup et al, 2009).  HPV8 coinfection has been 

implicated in the pathogenesis of EQ.  Wieland et al (2000) reported eight patients 

with EQ: HPV5 and 8 DNA were present in all biopsies.  Coinfection with HPV16 was 

seen in 88% of lesions and 50% had types 39 or 51 present.  HPV8 was not detected 

in cervical or vulval precancerous nor cancerous lesional control specimens nor in 

genital BD lesions.  It is probable that different HPV types can result in subtype-

specific clinical expression of either EQ, BP or BDP and that the common factor is 

the oncogenic nature of the infecting virus, Appendix 1.1.  It is not known which 

oncogenic HPV infection is more important in any particular form of PeIN because 

reports to date have rarely specified the clinical form of PeIN with which the findings 

have been associated.  There is a high prevalence of PeIN in male sexual partners of 

women with cervical intraepithelial neoplasia (CIN), but many patients with PeIN 

have consorts with no evidence of warts or CIN (Barrasso et al, 1987; Kennedy et al, 

1988).  

 

The epidemiological risk factors for CIN include young age at first intercourse and 

multiple sexual partners.  It is now well established that oncogenic high-risk HPV 

infection is pivotal in cervical neoplasia (Walboomers et al, 1999; Munoz et al, 2003; 

Sundström et al, 2010).  Virtually all cervical malignancies contain HPV DNA and this 

underlines the central role of HPV in cervical carcinogenesis (Moss et al, 2011).  

HPV types 16 and 18 are the most common high-risk types, accounting for 60% of 

HPV-positive invasive cervical cancer (Moss et al, 2011).  

 

Genital HPV infection is one of the most common sexually transmitted infections 

worldwide.  The estimated global HPV prevalence was 11.7% of women with normal 

cytological findings carry a detectable cervical HPV infection (Bruni et al, 2010).  In 

most cases, genital HPV infections are transient and asymptomatic with only a small 

proportion developing persistent infection, but the risk is of subsequent development 

of CIN increases substantially in this group.  HPV alone is not thought to lead to 

neoplastic change, and other cofactors such as smoking, dietary and hormonal 

factors are thought to be involved (Moss et al, 2011). 

 

The prevalence of HPV is high in “usual” (undifferentiated) VIN with HPV16 the most 

common type.  Anal intraepithelial neoplasia (AIN) is frequently associated with 

homosexuality, anal warts, HPV and HIV, although it is not a prominent feature of 
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other conditions involving immunosuppression (Pfister, 1996; Frisch et al, 1997; 

Frisch, 2002; Franceschi & De Vuyst, 2009; Bunker & Porter, 2016).  

 

MGLSc 
The exact contribution of LSc to PeIN and its inter-relationship with HPV are not 

known, although it is thought that there are two broad types of presentation: older 

males with a background of GLSc and younger males with HPV (Zabbo & Stein, 

1993; Mannweiler et al, 2011).  

  

Differentiated PeIN is frequently associated with underlying LSc, whereas 

undifferentiated PeIN is related to oncogenic HPV infection (Renaud-Vilmer et al, 

2010). 

  

Differentiated VIN characteristically occurs in postmenopausal women and is 

associated with LSc (Hart, 2001) compared with usual VIN which is HPV related 

(Hampl et al, 2006).  

 

Immunogenotype 
The role of host immunity in the clearance of HPV infection is supported by the 

observation that allograft recipients taking immunosuppressive therapy and women 

with AIDS have an increased incidence of HPV-associated CIN and VIN (Spitzer et 

al, 1999).  HLA class I and II molecules regulate T-cell responses to viral proteins.  

The pathobiology of HLA is discussed comprehensively later in Chapter 1.6.  

Different HLA alleles present different peptides to the immune system, and it is likely 

that the range of alleles inherited by an individual is significant in determining the 

outcome of viral infections (Konya et al, 2001).  There is a strong positive association 

between HLA-B7 and -DQB1*03:02 and SIL of the cervix (Hildesheim et al, 1998). 

The alleles of the DQB1*03, DRB1*04 and DRB1*11 loci were strongly associated 

with susceptibility to CIN whereas a weak protective effect was shown for the 

haplotype DRB1*01:01-DQB1*05:01 (Odunsi et al, 1996).  Matsumoto et al (2012) 

has demonstrated the protective effect of the HLA-DRB1*13:02 allele against 

progression to CIN3 among Japanese women with LSIL.  Another study has shown 

that HPV 16 associated high-grade VIN shows a significant increase in HLA-A2, -B7, 

-DRB1*11, -DRB1*03 and -DQB1*03:032, whereas the frequencies of -DRB1*01, -

DRB1*13, and -DQB1*05 are significantly low (Davidson et al, 2003).  
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The influence of HLA immunogenotype in penis pre-cancer has yet to be determined. 

 

1.3.7 Treatment and prognosis 
 

Circumcision removes a major risk factor for cancer and provides extensive tissue for 

histology.  Eukeratinisation of the residual glans and distal penile shaft is clinically 

observed to occur with clearance of PeIN. Topical 5% 5-fluorouracil cream is a well- 

established treatment for BDP, EQ and BP (Bunker, 2001; Porter et al, 2002, Bunker, 

2004) although there have not been any clinical trials. 

  

Other treatments include cryosurgery, curettage and electrocautery, excisional 

surgery, glans resurfacing, Mohs micrographic surgery, laser and photodynamic 

therapy (Bunker, 2001; Porter et al, 2002; Bunker, 2004; Conejo-Mir et al, 2005; 

Hadway et al, 2006).  Radiotherapy should be avoided.  Topical imiquimod may be 

helpful (Pehoushek & Smith, 2001; Wigbels et al, 2001; Goorney & Polori, 2004; 

Micali et al, 2006; Taliaferro & Cohen, 2008).  

 

Topical imiquimod has been successfully utilized as a treatment for genital and 

perianal warts (Edwards et al, 1998; Baker et al, 2011) as well as PeIN (Micali et al, 

2006; Mahto et al, 2010; Alnajjar et al 2012) and VIN (Wendling et al, 2004; Iavazzo 

et al, 2008; Mahto et al, 2010) by inhibiting HPV replication (Hober et al, 2005).  

 

Prophylactic vaccines directed against HPV have been introduced.  There are two 

currently in clinical use: Gardasil (Merck and Co. Inc, Whitehouse Station, NJ), a 

quadrivalent vaccine that protects against HPV6, 11, 16 and 18 and Cervarix 

(GlaxoSmithKline, London, United Kingdom), a bivalent vaccine that protects against 

HPV16 and 18 (Palefsky et al, 2006).  The Gardasil vaccine has subsequently 

demonstrated efficacy in terms of preventing HPV-related disease in males and is 

approved and recommended for use in males in both the United States and Australia 

for the prevention of anogenital warts, anal cancer, anal intraepithelial neoplasia 

(Marty et al, 2013).  Studies addressing efficacy in immunocompromised [either HIV- 

positive or solid organ transplant recipients (OTRS)] are lacking.  It remains to be 

seen whether post hoc vaccination will deliver therapeutic benefit in patients with 

previously established HPV infection.   

 

Patients presenting with PeIN should be counselled and screened for HPV and 

sexually transmitted diseases, including HIV infection.  They should stop smoking.  



Sexual partners should be advised to seek assessment.  Long-term follow-up is 

recommended (Aynaud et al, 2000; Porter et al, 2002; Bunker, 2004; Shabbir et al, 

2011; Wikström et al, 2011; Bunker and Porter, 2016).   

 

1.3.8 Risk of penile squamous carcinoma (PSCC) 
 

PeIN can progress to invasive cancer, and appears dependent on the clinical and 

histological type of precancer involved.  Wieland et al (2000) reported that 30% of EQ 

cases progress to invasive carcinoma.  Compared with BP, BDP evolves relatively 

more often into an invasive carcinoma (Gerber, 1994; Majewski & Jablonska, 1997).  

Invasive SCC may arise in about 5% of BDP cases (Micali et al, 1996; Majewski & 

Jablonska, 1997).  The risk of malignant evolution in BP is low.  But it is also known 

that long-standing BP can transform into BDP (Bergeron et al, 1987; Kato et al, 1988; 

Della Torre et al, 1992).  The occurrence of BP together with, or developing into, 

anogenital SCC has also been reported (Bergeron et al, 1987; Kato et al, 1988; Della 

Torre et al, 1992; Park et al, 1998; Yoneta et al, 2000; Hama et al, 2004).   

 

The relative risk of differentiated and undifferentiated PeIN progressing to invasive 

disease is not known.  However, differentiated VIN has a much greater risk of 

progression to invasive disease than HPV associated undifferentiated VIN (Yang & 

Hart, 2000).  It is thought that about 1% of all CIN progresses to invasive cancer 

(Moss et al, 2011).   Progression of AIN to invasive anal cancer closely resembles 

the natural history of VIN with expected malignant transformation in about 10% of 

immunocompetent patients over five years (van Seters et al, 2005; Scholefield et al, 

2011). 

 

1.4 Penile cancer 
 

1.4.1 Introduction 
 

Penile cancer is a rare malignancy with serious physical and psychosexual 

consequences.  Squamous cell carcinoma is the most common malignant tumour of 

the penis.  There is now an increased understanding on the pathogenesis of penile 

cancer, the risk factors associated with penile cancer development and the clinical 

and histological precursor lesions related to this disease.  
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1.4.2 Epidemiology 
 

Penile cancer is a relatively rare malignancy in the UK, with approximately 400 new 

cases and 80 deaths per year (Curado et al, 2007).  The incidence across Europe 

and the USA is 0.1-1.5 men per 100, 000 per year, whilst the rate in less-developed 

countries is as high as 3.7 men per 100, 000 (Curado et al, 2007).  The disease can 

constitute up to 10% of malignant disease in men in some African, Asian, and South 

American countries, with incidence rates of 4.2 and 4.4 per 100 000 in Paraguay and 

Uganda, respectively (Wabinga et al, 2000; Rubin et al, 2001; HPV Information 

Centre, 2014).  In India, the age-adjusted incidence rates vary from 0.6 to 2.2 per 

100 000 people in the population-based cancer registries (HPV Information Centre, 

2014).  Penis cancer occurs predominantly in elderly men.  The mean age at 

diagnosis is 60 years with an age-related incidence peaking at 70 years.  The 

disease may occasionally present in young men.  The substantial worldwide variation 

in penile cancer incidences is likely linked to differences in socio-economic and 

religious conditions.  Penile cancer and its treatment can result in significant 

mutilation with significant impact on quality of life (Micali et al, 2006; Pettaway & 

Horenblas, 2009; Bunker & Porter, 2016).  

 

1.4.3 Clinical features 
 

The presenting symptoms of penile carcinoma can be itch, irritation, pain, bleeding, 

discharge, ulceration, or the discovery of a lump.  There is often a long history of 

preceding problems with the penis and foreskin manifest as dyspareunia, 

balanoposthitis, phimosis or dysuria.  Irregular nodular and ulcerative morphology 

might be seen (Fig 1.5).  There may be background of BDP, EQ and BP, LSc or 

lichen planus.  Phimosis should raise suspicion due to impaired visibility for 

inspection and limited access for further examination (Bunker & Porter, 2016).  The 

inguinal lymphatics must be palpated, although in penile cancer only 50% of 

lymphadenopathic with palpably abnormal (Droller, 1980). 

 

1.4.4 Diagnosis & differential diagnosis 
 

The diagnosis is confirmed histologically.  The differential diagnosis includes the 

manifestations of intraepithelial neoplasia (and the differential diagnosis of these), 

erosive or ulcerative sexually transmitted disease, basal cell carcinoma, Kaposi’s 



sarcoma, pyoderma gangrenosum, dermatitis artefacta, sarcoma, lymphoma and 

metastasis (Bunker, 2004; Bunker & Porter, 2016).  

 

 
Figure 1.5 Penile squamous cell carcinoma and background lichen sclerosus 
 

 

1.4.5 Histology  
 

Over 95% of penile cancers are SCC; these are classified into histological subtypes, 

‘usual’, verrucous, basaloid, warty/condylomatous, and mixed types.  Other 

histological subtypes of penile cancer are adenocarcinoma, lymphoma, melanoma, 

Kaposi sarcoma and leiomyosarcoma.  SCC manifests as invasive atypical 

keratinocytes penetrating the dermis, and contains foci of aberrant and ectopic 

keratinisation called squamous pearls.  Background histological signs of LSc are 

commonly found in penile cancer in men, as in vulvar cancer (Powell et al, 2001; 

Mckee et al, 2005; Calonje et al, 2012).  HPV infection is associated with basaloid, 

warty (condylomatous) and mixed genital SCC, whereas the usual type and 

verrucous genital SCC are non-HPV, but LSc related, tumours (Cubilla et al, 2001; 

Velazquez et al, 2003; Renaud-Vilmer et al, 2010).  
 

1.4.6 Aetiopathogenesis 
 

The pathogenesis of penile cancer is not completely ascertained.  Some clear and 

specific risk factors are associated with squamous carcinogenesis generally but 

specific risk factors for penis cancer are recognised.  
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Squamous carcinogenesis 

Many factors are involved squamous carcinogenesis (Quinn & Perkins, 2010; Arron 

et al, 2011).  The relationship between exposure to ultraviolet ray (UVR) and skin 

cancer development is complex.  Exposure to UVR is carcinogenic in humans and 

that it has a causal role in the development of non-melanoma skin cancer.  There is 

also strong evidence that photochemotherapy (PUVA) increases the risk of 

developing SCC.  The role of exogenous carcinogens in human skin carcinogenesis 

was suggested based on observations of an increased incidence of scrotal cancers 

in chimney sweeps.  Host susceptibility factors may also be important.  Genetic 

conditions with high penetrant cancer predisposition such as Gorlin’s syndrome, 

Bazex’s syndrome and xeroderma pigmentosum are recognized.  Iatrogenic or 

acquired immunodysfunction such as transplant patients or those who received 

immunosuppressants increase the susceptibility to non-melanoma skin cancer 

development.  The association between HPV infection and squamous carcinogenesis 

is well established.  This will be elaborated further in Chapter 1.6.8. 

 

Foreskin 

The presence of the foreskin confers cancer risk (Daling et al, 2005; Madsen et al, 

2008; Morris et al, 2011).  Phimosis, smegma retention, poor penile hygiene can 

result in chronic irritation of the prepuce and glans (Misra et al, 2004; Daling et al, 

2005).  Neonatal circumcision appears to protect against penile carcinoma (Brinton et 

al, 1991; Maden et al, 1993; Daling et al, 2005).  The protective mechanism of 

circumcision is lost if surgery is delayed suggesting that the factors within the inner 

preputial environment promote carcinogenesis.  This observation is supported by the 

increased incidence of preputial stenosis seen in uncircumcised patients. However, 

there have been very rare cases in Jews and others circumcised at birth (Melmed & 

Payne, 1967; Boczko & Freed, 1979; Rogus, 1987).  

  

Carcinoma of the penis is more common both in underdeveloped countries and areas 

where early circumcision is not routinely practice, but the incidence of penis cancer is 

low in Japan and Denmark where circumcision is rare suggesting other factors are 

important in carcinogenesis (Williams & Kapila, 1993; Frisch et al, 1995; Favorito et 

al, 2008; Morris et al, 2011).  

 

Pre-existing dermatoses 

The clinical morphological types of PeIN can progress to invasive carcinoma 

(Bunker, 2011a; Bunker and Porter, 2016).  These dermatoses are generally HPV or 
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LSc-related (Renaud Vilmer et al, 2010).  Chronic inflammatory penile dermatoses 

such as lichen planus and particularly MGLSc are associated with penile cancer 

(Bunker 2011a; Bunker & Porter, 2016).  Like MGLSc, penile SCC is generally 

confined to the uncircumcised.  Approximately 50% of penile SCC is associated with 

HPV and the other 50% is LSc related (Powell et al, 2001; Perceau et al, 2003; 

Prowse et al, 2008; Backes et al, 2009; Renaud-Vilmer et al, 2010).   

 

Smoking 

Smoking has been identified as an associated risk factor for the development of 

penile (Pow-Sang et al, 2010), anal (Moore et al, 2001), cervical (Winkelstein, 1977; 

Sasson et al, 1985) and vulvar cancers (Hildesheim et al, 1997; Madeleine et al, 

1997).  Smoking may cause squamoepithelial cancer, not only in parts of the body in 

contact with smoke but also distant sites by dissemination of carcinogens in the 

circulation or in secretions.  The presence of tobacco-specific nitrosamines in the 

preputial secretions of rats has been demonstrated (Castonguay et al, 1983).  

Cigarette smoking is also an established cofactor to HPV in the development of 

cervical and vulvar SCC, and may influence the risk through an immunosuppressive 

pathway (Castellsague & Munoz, 2003).  

 

Sexual history 

The number of sexual partners and history of genital warts of other sexually 

transmitted disease may also play a role in carcinogenesis (Bleeker et al, 2009).  

However, the epidemiological evidence is not that characteristic of a sexually 

transmitted disease unlike cervical cancer and to a lesser extent anal cancer 

(Hellberg et al, 1987).  Evidence suggests that cervical cancer is a sexually 

transmitted disease and HPV is the culprit (zur Hausen H, 1985; Xavier Bosch et al, 

1995; Keerti, 1997; Walboomers & Meijer, 1997; Walboomers et al, 1999; Munoz et 

al, 2003; Sundström et al, 2010; Moss et al, 2011).  Yet penile cancer predisposes 

wives and sexual partners to cervical cancer (Smith et al, 1980) and there is a high 

prevalence of HPV, condylomas and PeIN in sexual partners of women with CIN 

(Barrasso et al, 1987; Kennedy et al, 1988; Bleeker et al, 2002).     

  

Homosexual men have a higher incidence of both perianal warts and anal cancer 

(both in situ and invasive) and this may be related to receptive anal intercourse 

(Slater et al, 1984; Tseng et al, 2003; Chin-Hong et al, 2005; Gosh et al, 2011; Silva 

et al, 2011).  HPV and sexually transmitted diseases such as gonorrhoea, herpes 

simplex and Chlamydia trachomatis infection are risk factors for anal carcinoma in 
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homosexual men and heterosexual men and women (Gal et al, 1987; Daling et al, 

1992; Daling et al, 2005).   

 

HPV 

A comprehensive account of the pathobiology of HPV is to be found later in Chapter 

1.5.  The overall prevalence of HPV DNA in penile cancer varies in different studies 

and countries.  Examples of selected case series are summarized in Table 1.2.  

Clinical experience and the literature suggest that approximately 50% of penis cancer 

is HPV-associated and 50% is related to MGLSc, with little overlap (Powell et al, 

2001; Rubin et al, 2001; Perceau et al, 2003; Gross & Pfister, 2004; Prowse et al, 

2008; Backes et al, 2009; Miralles-Guri et al, 2009; Renaud-Vilmer et al, 2010; 

Bunker, 2011a; Bunker and Porter, 2016).   This is analogous to vulval carcinoma 

(Van der Avoort et al, 2006; Ueda et al, 2011).   These observations invoke two 

independent aetiopathogenic pathways, one HPV-dependent and the other HPV-

independent but related to MGLSc.  

 

Reference, 
study location 

Methods of 
detection  

Number of 
cases 

Overall HPV 
prevalence (%) 

Hernandez et al, 2014 
USA 
 

PCR, INNO-LiPA 
(37 HPV subtypes) 

79 63% 

Fonseca et al, 2013 
Brazil 
 

PCR (11 HPV 
subtypes) 

82 60.9% 

Chaux et al, 2013 
Paraguay 
 

SPF-10 PCR, 
LiPA25 version 

89 36% 

Do et al, 2013 
Vietnam 
 

INNO-LiPA, (28 
HPV subtypes) 

120 27% 

D’Hauwers et al, 2012 
Belgium 
 

PCR type specific 
(18 HPV subtypes) 

36 61.1% 

Kirrander et al, 2011 
Sweden 
 

PCR (13 HPV 
subtypes) 

216 82.9% 

Yanagawa et al, 2008 
Japan 
 

PCR (9 HPV 
subtypes) 

26 11.5% 

Prowse et al, 2008 
UK 
 

PCR, INNO-LiPA 
 

26 53.8% 

 
Table 1.2. Prevalence of HPV DNA in selected case series of penile cancer. 
PCR, polymerase chain reaction; LiPA, Line probe assays. 
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A quantitative review of studies that used PCR methods for HPV DNA detection 

found HPV present in 45.5% of invasive penile tumours after adjusting for PCR 

primer, histology subtype, and year and geographical location of the study (Backes et 

al, 2009).  A review of 31 studies examining the prevalence of HPV in invasive penile 

tumours, HPV16 was the most common type detected (60.2%), followed by HPV18 

(13.3%) and HPV types 6/11 (3.13%) (Miralles-Guri et al, 2009).  Most studies to 

date have only investigated mucosal HPV type; it is conceivable that cutaneous HPV 

types account for some unclassified infections.  In two smaller case series, 

oncogenic cutaneous HPV types 5 and 8 were detected in 6% (Humbey et al, 2003) 

and 11% (Heideman et al, 2007) of penile tumours respectively; Appendix 1.1.  

  

A correlation between penile cancer subtype and HPV infection has been 

demonstrated.  Basaloid and warty subtypes are almost always associated with HPV 

(90%).  Only one third of keratinizing or ‘usual’ type SCC and verrucous tumours are 

associated with HPV (Rubin et al, 2001).  HPV16 and 18 are the most common types 

of HPV in 60-75% of in situ and invasive tumours (Heideman et al, 2007).  HPV6 and 

11 are found in low risk lesions such as Buschke-Lowenstein and condylomas 

(Palefsky, 2010). 

  

HPV prevalence in cervical cancer is at least 90% (Bosch et al, 2002, Melo et al, 

2005; Bertelsen et al, 2006).  HPV is implicated in anal carcinoma (McDougall, 1994; 

Kadish, 2001; Daling et al, 2004) especially in verrucous type (Chang et al, 1990).  

Anal carcinoma is often associated with a history of anogenital warts.  Up to 90% of 

anal carcinoma are associated with HPV (Frisch et al, 1999; Daling et al, 2004; 

Parkin & Bray, 2006).   Anal cancer is twice as common in those who are HIV positive 

than those who are not (Franceschi & De Vuyst, 2009). 

 

Immunogenotype 

The relative rarity of penile cancer makes genetic predisposition difficult to 

investigate (Tatarov & Kirk, 2006).  HLA markers might have relevance and the 

pathobiology of HLA is discussed later in Chapter 1.6.   

 

HLA associations have been found for cervical cancer.  Certain alleles such as HLA- 

DRB1*15:01, -DRB1*04:01 and -Cw group 1 increased the risk of cervical cancer 

whereas alleles -DRB1*13:01 and -Cw group 2 are associated with a decreased risk 

of developing cervical cancer (Carrington et al, 2005; Castro et al, 2009; Martin et al, 

2010).  The interaction between HLA and certain HPV infection in cervical cancer has 



been observed (Zehbe et al, 2001; Madeleine et al, 2002; Clifford et al, 2003; de 

Araujo Souza et al, 2008).  For example, HLA-DR04-DQ03 haplotype has been 

associated with HPV 16 isolated from cervical cancer in Swedish, Czech and Italian 

women.  HLA-DRB1*03 confer higher risk for HPV18-infected cervical leisons in 

Southern Chinese (Chan et al, 2007).  HLA-C*03:03 was found to confer 

susceptibility to HPV-related cervical disease particularly those with HPV16 or 18 

infection, and whereas HLA-C*01 was found to confer a protective effect against 

HPV-related cervical disease (Song et al, 2013).   

 

HLA associations in penile cancer have not previously been studied. 

 

1.4.7 Treatment and prognosis 
 

The treatment of penile carcinoma requires local treatment of the tumour that should 

be as conservative as possible to preserve tissue and minimize resultant sexual 

dysfunction.  Sentinel node biopsy and pelvic lymph node dissection are 

recommended in some centres and for some cases.  Radiotherapy may be offered 

as an adjunct to surgery or as a definitive alternative treatment.  Combination 

chemotherapy has been used in palliation and proposed for adjuvant treatment of 

carcinoma of the penis, but the place and type of chemotherapy remain to be defined 

(Heyns et al, 2010; Souillac et al, 2011).    

 

Penile cancer should be staged according to the TNM system (Heyns et al, 2010).  

The presence of metastases in the regional lymph nodes is the main factor predicting 

an unfavourable prognosis for patients with penile cancer (Ficarra et al, 2010).  

 

1.5 Cables 1 
 

Cables 1 is a cyclin-dependent kinase binding protein.  It inhibits cyclin-dependent 

kinase 2 (cdk2) activity by enhancing cdk2 phosphorylation by the Wee1 protein 

kinase.  The gene encoding Cables 1 is located on human chromosome 18q11-12, a 

site that is frequently lost in squamous, colon, and pancreas cancers (Wu et al, 

2010).  Cables 1-mediated interaction between cdk2 and Wee1 leads to inhibition of 

cell growth whereas loss of Cables 1 may cause uncontrolled cell growth and tumour 

formation (Fig 1.6).  Cables 1 over-expression augments wild type p53/p73-induced 

cell death suggesting Cables 1 may contribute to apoptosis.  Loss of Cables 1 

expression has been found in 50-60% of primary colon and head and neck SCC, and 
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also in endometrial and ovarian cancers (Zukerberg et al, 2004; Sakamoto et al, 

2008; Wu et al, 2010).  A recent finding is that the MGLSc transcriptosome shows 

down-regulation of several genes associated with squamous carcinogenesis 

(Edmonds et al, 2011c) including Cables 1.   

 

 

 

 

 
 

 

Figure 1.6 Model illustrating possible role of Cables in growth inhibition and 
development.  In response to growth inhibitory and developmental signals, Cables 

enhances cdk2Y15 phosphorylation by Wee1, an inhibitory phosphorylation, which 

leads to decreased cdk2 activity and growth inhibition.  Cables also enhances 

cdk5Y15 phosphorylation by activated c-Abl, which leads to increased cdk5 activity 

and is critical for proper neuronal development.  Cables expression in normal 

epithelium suggests that Cables may also play a role in epithelial cell development. 

Loss of Cables in some colon and squamous cancers suggests that Cables may be 

involved in the pathogenesis of these tumours. The figure has been taken from Wu et 

al (2001).  
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1.6 Human papillomavirus (HPV) 
 

1.6.1 Introduction 
 

HPV is a small non-enveloped DNA tumour virus with a diameter of ~60 nm 

consisting of twelve pentavalent and 60 hexavalent capsomers that show distinct 

five-fold axial symmetry.  Each HPV has a circular double-stranded DNA genome of 

7400 to 8000 nucleotides.  More than 396 types of HPV have been identified to date 

(Bernard, 2005; Wiley & Masongsong, 2006; Bzhalava, 2014).  

 

Carriage of cutaneous and genital HPVs in the general population is exceedingly 

common; the lifetime risk of genital HPV has been estimated at over 50% for both 

females and males (Baseman & Koutsky, 2005) and others have estimated it may be 

as high as around 80% (Koutsky, 1997).  Beta HPV (as opposed to alpha and 

gamma) types also cause disease, but probably only under certain circumstances 

(such as immunodysfunction/incompetence).  Therefore, the majority will acquire 

HPV infection at some time in life; most infections are asymptomatic.  Compared with 

cervical HPV, relatively little is known about the epidemiology of HPV infection in 

men.  

 

1.6.2 HPV classification 
 

Based on DNA sequence homology and association with clinical lesions, HPV can be 

classified into (i) cutaneous, (ii) beta (also known as the epidermodysplasia 

verruciformis or EV-associated HPV types), (iii) genital HPV, types; Fig 1.7 and Table 

1.3. 

 

(i) The primary HPV types found in cutaneous warts (herein referred to as cutaneous 

wart-associated HPV types or cutaneous HPV types) are 2, 3, 10, 27 and 57.  

Phylogenetically they are largely classified in the alpha genus but some types are 

also found in the gamma (HPV4), mu (HPV1, 63) and the nu (HPV41) genera; Figure 

1.1.  Cutaneous types predominantly have low carcinogenic potential (Hazard et al, 

2007; Hsu et al, 2009; Arron et al, 2011). 

 

(ii) Beta HPV types have been considered to be largely non-pathogenic 

(Weissenborn et al, 2009).  However, beta HPV types are associated with cutaneous 

disease in the rare genetic disease epidermodysplasia verruciformis (EV) (Pfister & 
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ter Schegget, 1997; Orth, 2010) and perhaps also in immunosuppression (Pfister, 

2003; Bouwes Bavinck et al, 2008; Goolamali et al, 2013).  HPV5 and 8 that have 

oncogenic potential (at least in EV patients) are probably the most important.  A 

number of other types are still under investigation.   

 

(iii) HPVs causing genital lesions (herein referred to as genital HPV types) are 

classified as low, high and undertermined carcinogenicity and belong to the alpha 

genus.  The most important high-risk (HR) HPV types for anogenital cancers are 

HPV16 and 18.  Types 6 and 11 are low-risk (LR) in the cervix.  However, 

uncommonly, they can cause cancers at other sites, for example oropharyngeal, 

laryngeal and (non-cervical) genital verruccous (Buschke-Lowenstein) carcinomas 

and HPV 6/11 can also cause recurrent respiratory papillomatosis (Sterling, 2010).  

 
Figure 1.7 Papillomavirus phylogenetic tree containing the sequences of 118 
papillomavirus types. Classification of PV is based on the genetic sequence of the 

late (L) 1 open reading frame.  The outermost semicircles identify HPV genera; the 

numbers in bold type at the inner semicircles indicate HPV species. Each HPV type 

is identified by a number at the end of each of the branch: for example, HPV type 7 is 

classified in species 8 from the alpha HPV genus.  The figure has been taken from 

de Villiers et al (2004).  Abbreviations: see original publication for further 

information.  
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HPV 
genus 

Clinical type of 
warts 

High 
Risk 
HPV 
type(s) 

Potentially 
High Risk 
HPV 
type(s) 

Undetermined 
HPV type (s) 

Low 
Risk 
HPV 
type(s) 
 

alpha α Cutaneous  40 7, 10, 28, 29, 
77 

2, 3, 27, 
43, 48, 
57, 65, 
78, 94  
 

 Genital 16, 18, 
31, 33, 
35, 39, 
45, 51, 
52, 56, 
58, 59, 
66 

26, 30, 40, 
53, 68, 69, 
70, 73, 82 

32, 34, 55, 64, 
67, 85, 90, 91 

6, 11, 13, 
42-44, 
61, 62, 
71, 72, 
74, 81, 
83, 86, 
87, 89 
 

 Butchers warts, 
mucosal 
 

  7  
 

 EV associated   3, 10, 28, 29 
 

 

beta β EV associated 5, 8 9, 12, 14, 
15, 17, 19, 
20, 21-23, 
24, 25, 36-
38, 47, 92, 
96 
 

 49, 50, 
75, 76, 
80 

gamma γ Cutaneous    4, 48, 60, 
65, 88, 
95 
 

mu µ Cutaneous 
(palmar/plantar) 
genital 
 

   1, 63 
 
63 

nu ν Cutaneous 
 

 41   

 
Table 1.3 HPV types by genus and clinical disease association.  The HPV types 

of greatest clinical significance are shown in bold.  The table has been constructed 

from the following references: de Villiers et al, (2004), Harper et al, (2004), Majewski 

& Jablonska (2004), Bernard (2005), Munoz et al, (2006), IARC (2007), Madkan et al, 

(2007), Bouwes Bavinck et al, (2008), Sterling (2010) and Atkinson et al, (2011).  

 

 

 

 

46



1.6.3 Life cycle of HPV 
 

HPV replicates and assembles exclusively in the nucleus: HPV is an obligate 

intracellular parasite.  It infects keratinocytes in the basal layer of stratified squamous 

epithelium through microwounds of the surface epithelium.  The mechanism by which 

keratinocyte differentiation regulates HPV gene expression is not fully understood, 

but there is general agreement that viral gene expression leads to the production of 

six non-structural viral regulatory proteins (E1, E2, E4, E5, E6 and E7); Fig 1.8.   

Once infection is initiated it can persist episomally in low copy numbers (10-200 

copies/cell), expressing E1, E2 proteins that are important for viral maintenance at 

this stage and E6, E7 that allow viral replication (Stanley et al, 1989; De Geest et al, 

1993, both as cited by Doorbar, 2005).   A proliferative phase of viral infection is also 

seen; basal cells stop dividing and move upwards in the epithelium.  HPV genome 

replication occurs in these cells with increasing production of E4 and E5 proteins and 

later L1 and L2 before intracellular virions are formed and then released into the 

environment during shedding of the epithelial cell (Doorbar, 2005; Munoz et al, 

2006).   A latent phase may follow.  Following immune regression, papillomavirus 

DNA is thought to remain in the basal epithelial cells and to be reactivated when 

levels of immunosurveillance decline (Doorbar, 2005; Doorbar et al, 2012).  

 

Infection of stem cells may contribute to HPV persistence and latency (Schmitt et al, 

1996; Egawa, 2003; Doorbar et al, 2012).  Different HPV types have been shown to 

be maintained in different parts of the same lesion, suggesting that the origin of a 

wart is polyclonal and related to the original HPV type infecting founder cells 

(Harwood et al, 1999).   

 

1.6.4 Identification of HPV 
 

Individual virus types are determined by DNA sequence homology.  A unique or new 

HPV type is defined as an HPV isolate whose L1 gene sequence is at least 10% 

different from that of any other type, while a subtype is 2 to 10% different from any 

HPV type (de Villiers et al, 2004; Hu, 2013).  Although HPV DNA may be detected in 

tissue by in situ techniques, sensitivity can be greatly increased by utilising 

amplification by polymerase chain reaction (PCR).  HPV PCR techniques can be 

broadly categorised into type specific or group specific.  
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Figure 1.8 Schematic structure of HPV16. Figure taken from 

http://commons.wikimedia.org/wiki/File:HPV-16_genome_organization.png 

 
HPV type specific PCR 

Primers that are HPV type specific may be used to amplify viral nucleic acid.  

However, it is time and labour intensive because each HPV type requires a separate 

reaction.  This methodology can be useful if a limited number of types are 

investigated, such as when the viral load of a specific type is investigated, or to 

quantify the prevalence of a specific type.   

 

Group specific PCR 

The group specific approach is useful as it casts a wide net.  The primers that have 

been used are mostly degenerate: they contain a mixture of oligonucleotides that 

vary at certain bases to allow binding to an increased number of HPV types (Molijn et 

al, 2005).  Predominantly, they have been directed at relatively conserved regions of 

the HPV genome, such as the L1 open reading frame. These methods have the 

potential drawback of false positive results; stringent anti-contamination procedures 

and careful use of negative controls are necessary.   
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Downstream amplicon detection 

In addition to determining the presence/absence of HPV DNA, it can be clinically 

imperative to identify the HPV type (for example LR or HR).  A variety of post-PCR 

amplicon detection systems are available.   

 

Enzyme linked immunosorbant assays (ELISAs) can detect a broad spectrum of HPV 

types simultaneously.  The PCR product is mixed with a large number of type/group 

specific DNA probes and allowed to hybridise; washing removes unbound DNA.  

Probes bound to DNA are detected using a chemical reaction that produces a 

quantifiable colour change.  This is useful to detect the presence or absence 

(positive/negative result) of HR genital HPV (Molijn et al, 2005) but the identification 

of specific HPV types requires multiple reactions.  Assays to detect amplicons can be 

utilised in other ways to identify a large number of HPV types simultaneously.  

Reverse hybridisation assays (RHAs) operate by allowing PCR products (in liquid 

phase) to hybridise to probes immobilised on plastic strips (solid phase).  RHAs are 

also known as line probe assays (LiPA), line blot assay (LBA) or linear assay (LA).  

This technique is particularly helpful in identifying mixed HPV infections (Molijn et al, 

2005).   

 

1.6.5 Clinical aspects: cutaneous HPV types 
 

Cutaneous warts are highly prevalent in the healthy population, especially during 

childhood and adolescence.  Clinically, the lesions vary considerably and may be 

rough keratotic papules and nodules or flat-topped papules with minimal scaling.  

The average duration of cutaneous warts has been reported to be around 18 months 

to 2 years (Rubben et al, 1997; Rulison, 1942 as cited by Sterling, 2014).  Such HPV 

infections usually result in benign lesions that are self-limiting and undergo 

spontaneous resolution (Moore & Tyring, 2001).   

 

Cases of SCC arising from common warts or plantar warts have rarely been 

reported, suggesting that non-oncogenic HPV, such as cutaneous HPV, could 

contribute to squamous carcinogenesis when combining with other factors, such as 

immunosuppression (Shelley & Wood, 1981; Kopelson et al, 1994; Noel et al, 1994; 

Coates et al, 2006; Ruhoy et al, 2014).   

 

 

 



1.6.6 Clinical aspects: beta HPV types, epidermodysplasia verruciformis (EV) 
 

EV is a genodermatosis that is characterised by an inherited immunotolerance to 

beta HPV types in individuals who are otherwise healthy (Orth, 2008).  Two genes 

(EVER1/TMC6 and EVER2/TMC8) have been identified that confer susceptibility in 

many cases (Ramoz et al, 2002).  EV patients have absent cutaneous responses to 

sensitisers (eg dinitrochlorobenzene) and may have defective antigen presentation; 

disturbances in T helper cell numbers and function have been noted (Majewski & 

Jablonska, 2001; Sterling, 2010).  Characteristic lesions develop on sun-exposed 

sites; hypo or hyperpigmented slightly scaling pityriasis versicolour-like macules and 

warty plaques having the appearance of seborrhoeic keratoses and/or plane warts 

(Sterling, 2010).  Precancers such as cutaneous Bowen’s disease and actinic 

keratoses also develop.  Around half of affected individuals develop HPV-associated 

cutaneous SCC on UV-exposed sites later in life (Majewski & Jablonska, 2001).  

Patients with EV are afflicted with specific types of HPV (largely from the beta genus 

of around 20 types) that are not thought to cause warts in immunocompetent 

individuals (Majewski & Jablonska, 2001).   

 

Skin cancer and beta types 

The exact role of beta HPV types in non-melanoma skin cancer remains 

controversial (Bouwes Bavinck et al, 2008).  In immunocompetent individuals beta 

types are prevalent in SCCs, basal cell carcinomas (BCCs) and cutaneous 

precancers.  But this is also the case for normal skin and beta HPVs are highly 

prevalent in plucked hairs; they have been detected in up to 93% of hairs from 

healthy individuals (Sterling, 2005; de Koning et al, 2007).  Beta HPVs have also 

been identified in swabs taken from precancerous penile and anal lesions, although 

the significance of this is unknown (Wieland et al, 2000; Kreuter et al, 2008).  The 

proportion of lesions in which beta types can be detected is increased in OTRS, who 

also have a much higher risk of non-melanoma skin cancer: 50-100 times the general 

population (Harwood & Proby, 2001; Sterling, 2005).  Beta types are also been found 

in non-melanoma skin cancer with HIV positve (Meys et al, 2009; Goolamali et al, 

2013).  HPV5 and 8 are carcinogenic in EV patients but they are probably less so 

than the mucosotropic HR types as they may require the additional effect of UV and 

a long period of persistence to induce precancers and non-melanoma skin cancer 

(Bouwes Bavinck et al, 2008).  HPV15, 20, 24, 36 and 38 have also been associated 

with SCC (Bouwes Bavinck et al, 2008).  Recent studies, including a meta-analysis, 

have suggested that immunosuppression is significantly associated with higher HPV 
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viral load (Arron et al, 2011; Wang et al, 2014).  Therefore, HPV may constitute a 

susceptibility factor, interacting with other host traits (eg immunocompromise), to 

increase the risk of skin cancer.   

 

1.6.7 Clinical aspects: genital HPV types 
 

Genital HPV types are detected in genital warts and in premalignant and malignant 

lesions in the anogenital region.  Clinical descriptions can be found in earlier sections 

(Chapters 1.2.3 and 1.3.3). The oncogenic role of genital HPV (especially subtypes 

such as 16, 18, 31, 33 and 35) is well acknowledged in uterine and cervical 

carcinoma; similarly, the possible oncogenic role of these HPV-mucosal subtypes in 

cutaneous SCC of the anogenital region (including SCC of the vulva, penis, anus or 

perineum) is increasingly clear (Bjorge et al, 2002; Bosch et al, 2002; Ahmed et al, 

2006; Gormley & Kovarik, 2012).  A pathogenic role for HPV infection has been 

hypothesized in GLSc (Chapter 1.1.6), although the degree to which HPV infection 

plays a causative role, however, remains a matter of debate.   

 

Skin cancer and genital types 

Although some studies detecting HPV DNA on skin have either not found or only 

rarely found mucosal types (Forslund et al; 2007; Asgari et al; 2008; Park et al, 

2013), other studies have reported HR genital types isolated from extra-genital 

precancers, BCCs, and SCCs from both immunosuppresed and immunocompetent 

individuals (Iftner et al, 2003; Harwood et al, 2004; Reuschenbach et al, 2011).  

Goolamali et al (2013) reported a high prevalence of HPV in non-melanoma skin cancer 

with genital types the most common type observed in HIV positive patients compared 

with HIV negative patients.  A recent meta-analysis reported a higher HPV burden in 

cutaneous SCC from immunosuppressed patients compared with immunocompetent 

patients (Wang et al, 2014).  Genital types have also been isolated from verrucous 

carcinoma and periungual SCC (Nakajima et al, 2010; Ohishi et al, 2011; Riddel et 

al, 2011; Kato et al, 2013).  SCC of the distal digit and periungual skin, in contrast to 

other integuementary sites, are strongly associated with genital oncogenic HPC 

types, especially HPV16, presumably due to autoinoculation or genital-digital 

transmission (Pfister, 2003).   

 

 

 

 



1.6.8 HPV mediated carcinogenesis  
 

The tumour suppressor protein p16 inhibits tumour progression in cells whose DNA 

has been damaged through inhibition of the retinoblastoma (Rb) gene (Hodges & 

Smoller, 2002; Purdie et al, 2005).  p16 expression can be potentiated by UV 

radiation (Nuovo et al, 1999; Pavey et al, 1999; Soufir et al, 1999; Masumoto et al, 

2003; Conscience et al, 2006) and oncogenic HPV  (Ruas & Peters, 1998; Nuovo et 

al, 1999).  Specific oncogenic HPV induces alterations in the Rb gene through E7 

protein and thus triggers the suppressive mechanism of p16 protein (Nuovo et al, 

1999; Ruas et al, 1999; Masumoto et al, 2003).   Furthermore, oncogenic HPVs, 

through E6 protein, induce alterations in the p53 gene and this partly explains the 

alterations found in p53 in areas not exposed to sunlight (Ruas & Peters 1998; 

Harwood et al, 2000; Hayashi et al, 2003).  

 

Genital HPV may produce alterations in the p53 gene and Rb gene through E6 and 

E7, respectively, inducing cellular immortality or tumour progression (Ruas & Peters, 

1998; Harwood & Proby, 2002).  In addition, p53 gene polymorphism should be taken 

into account; specific individuals with amino acid variability (arginine instead of 

proline) in codon 72 of the p53 gene, especially homozygotes would be more 

susceptible to the oncogenic action of this genital HPV E6 protein (Padlewska et al, 

2001; Quenneville et al, 2002; Dokianakis et al, 2005).  

 

The oncogenic mechanisms of HPV-EV are less clear.  HPV-EV E6 and E7 proteins 

do not have the same affinity for the p53 and Rb genes respectively as compared to 

those of genital HPV (Jackson & Storey, 2000; Harwood & Proby, 2002).  

Furthermore, the in vitro oncogenic potential of HPV-EV is low and would require the 

combined action of UV radiation to be oncogenic, as observed in EV (Pfister & ter 

Schegget, 1997; Jackson & Storey, 2000).  A possible oncogenic mechanism of 

HPV-EV could be proapoptotic Bak protein inhibition (Jackson et al, 2000; Jackson & 

Storey, 2000).  UV radiation induces Bak protein activation, which then induces 

apoptosis, regardless of the p53 mechanism.  The E6 protein of HPV-EV (and of 

other HPV-cut such as HPV10 and HPV77) induces Bak protein degradation, thus 

inhibiting the apoptosis induced by UV radiation, independently of the state of p53 

(Jackson et al, 2000; Jackson & Storey, 2000).  

 

The prevalence of HR HPV is significantly higher in HIV-infected men who have sex 

with men (MSM) compared with HIV-negative MSM: 73.5% vs 37.2% (p=0.005), in a 
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meta-analysis including 11 and 8 studies respectively (Machalek et al, 2012).  It 

remains debatable whether the prevalence of HR HPV infections in HIV-infected 

people is higher due to HIV related immunodeficiency, or caused by increased sexual 

risk behaviour, leading to more HR HPV acquisition (van Aar F et al, 2013; Schim 

van der Loeff et al, 2014).    

 
1.7 Human leukocyte antigen (HLA) 
 
1.7.1 Introduction 
 

The Human Leukocyte Antigen (HLA) system contributes pivotally to the 

immuncompetence of the human organism. HLA antigens are cell surface 

glycoproteins present on the surface of almost all cells that are responsible for 

lymphocyte recognition and “antigen presentation”.  HLA antigens control self-

recognition and thus defence against microorganisms.  They belong to a group of 

molecules known as the Immunoglobulin Supergene Family, which includes 

immunoglobulins, T-cell receptors, CD4, CD8, and others.  HLA molecules also 

present the protein chain of antigen to the T Lymphocytes and initiating the specific 

immune response.  

 

As above, there is evidence that immunophenotype might be involved in the 

aetiopathogenesis of LSc, penis precancer and cancer and that HLA typing might be 

a useful surrogate for immunophenotypic susceptibility and prognostication. Also, 

HLA (especially HLA-C) may be a proxy for modulation of viral infections such as 

HPV.  

 

1.7.2 The HLA complex 
 

The HLA complex is located on chromosome 6p21.31 and covers a region of about 

3.6 Mbp depending on the haplotype (Fig 1.7).  The classical HLA antigens encoded 

in each regions are HLA-A, -B and -Cw in the class I region, and HLA-DR, -DQ and -

DP in the class II region.  All class I genes are between 3 and 6kb, whereas class II 

genes are 4-11kb long.  

 

HLA molecules are coded by two groups of genes, HLA class I and HLA class II with 

distinctive functions respectively.  
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Figure 1.9 Gene map of HLA region. Schematic representation of the HLA complex 

on chromosone 6.  Figure taken from https://upload.wikimedia.org.wikipedia/ 

commons/7/77/HLA.svg.  

 

 

HLA class I proteins are coded by the genes HLA-A, HLA-B and HLA-Cw. Class I 

molecules are made up of 2 chains, a heavy chain (transmembrane polypeptide) 

coded by the genes HLA-A, HLA-B and HLA-Cw, and a light chain beta-2 

microglobulin (a non-transmembrane polypeptide); Fig 1.9.  Class I molecules are 

found on almost every cell in the human body.  They present “endogenous” antigen, 

which might be fragments of viral or tumour proteins to the cytotoxic T-cells (CTLs), 

the CD8+ T cell.  These T cells are then “educated” and are able to initiate the 

process of killing cells that have the same viral protein/HLA Class I molecule on its 

surface.  

 

54



  
                                          

 

HLA class II proteins are coded by the gene HLA-DR, HLA-DQ and HLA-DP.  Class 

II molecules consist of two transmembrane polypeptides, Alpha chain and Beta 

chain. The beta chain is much more polymorphic compared with the alpha chain (Fig 

1.8b).  For this reason HLA typing is done on beta chain (HLA-DRB1, HLA-DRB3, 

HLA-DRB4, HLA-DRB5, HLA-DQB1 and HLA DPB1).   

 

Class II molecules, in contrast to Class I molecules, are confined to the “immune 

competent cells”, including B-cells, macrophages and endothelial cells and activated 

T-lymphocytes.  Class II molecules present antigen to helper T-cells (Th-cells) which 

are CD4+ T cells that can activate B cells.  Class II molecules present “exogenous” 

antigens.  Exogenous antigens, in contrast to the endogenous antigens described 

above, might be fragments of bacterial cells or viruses that are engulfed and 

processed by macrophages, for example, and then presented to Th cells.  The Th-

cells, in turn, can activate B-cells to produce antibody that would lead to the 

destruction of pathogen.  

 

Th-cells can be further subdivided into Th1 and Th2 types, and the cytokines they 

produce are known as Th1-type cytokines and Th2-type cytokines.  Th1-type 
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Figure 1.10 The structure of classical (a) HLA class 1 (-A, -B, -C) and (b) HLA 
class II (-DR, -DP, DQ) molecules.  The peptide binding cleft is indicated by the 

semi-circular upper surface is formed between alpha-1 and alpha-2 chains in class I 

molecules (a).  In class II molecules, the alpha and beta-chains from the peptide 

binding cleft. Abbreviations: α-alpha, β-beta, βm-beta microglobulin. Figure used 

with permission from Dr Gotlieb, http://www.arthritis.co.za/immunologyupdate.html.  



cytokines, such as interferon gamma, tend to produce the pro-infammatory 

responses responsible for killing intracellular parasites and for perpetuating 

autoimmune responses.  Excessive pro-inflammatory responses can lead to 

uncontrolled tissue damage.  The Th2-type cytokines include interleukins (IL) 4, 5 

and 13, which are associated with the propagation of immunoglobulin E and 

eosinophilic responses in atopy, and also IL-10 which has more of an anti-

inflammatory response.  In excess, Th2 resopnses will counteract Th1 mediated 

microbicidal action.   

 

1.7.3 Nomenclature of HLA type 
 

HLA types were originally defined serologically.  However, the development of PCR-

based techniques (utilising, for example, sequence specific oligonucleotides – PCR 

SSO) has had two consequences.  Firstly, serological and genetic systems are 

incongruent, so there has been a resultant change in nomenclature.  Secondly, 

molecular immunogenetic research has resulted in an exponential growth in the 

number of HLA alleles identified to date: over 6000 HLA alleles are now recognized.   

 

HLA nomenclature is complicated and has been subject to frequent change.  The 

contemporaneous system is outlined in Figure 1.11.  
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Figure 1.11 Nomenclature of genetically typed class I and II HLA alleles.  Each 

allele is designated by (up to) four sets of “fields” that indicate the relationship to 

other alleles, by nucleotide sequence.  The first two fields are the most important.  

The first field corresponds to the HLA type (that often is equivalent to the serological 

type); in this example HLA-A2.  The second field assigns the HLA sub-type.  For 

example: HLA-A*02:01 and HLA-A*02:101 denotes two alleles (that result in the 

same HLA type – HLA-A*02) that differ by at least one nucleotide, resulting in 

production of a different amino acids.  Alleles are numbered in the order of their 

discovery.  The remaining fields indicate alleles that encode for the same gene 

product.  The suffix relates to expression.  Abbreviation: N – null allele/not 

expressed.  Figure used with permission from http://hla.alleles.org/ [last accessed 

30th September 2013]; copyright Professor SGE Marsh.  

 
 
1.7.4 Definition of HLA associations 
 

An HLA association is demonstrated by studying unrelated individuals in a given 

population and determining whether or not the frequency of any HLA antigen is 

significantly different between case and control populations.  If significant differences 

are demonstrated there may exist a positive association (presence of a particular 

HLA antigen is increased in cases) or a negative association (presence of a 

particular antigen is less frequent among cases).  Because of its instrumental roles in 
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cytokine production, immune regulation, antigen presentation and the highly 

polymorphic nature of HLA alleles, a number of disease associations have been 

established with the HLA complex.   

 

There are a number of well known HLA-associated diseases.  For example, 95% of 

the coeliac disease population is strongly associated with HLA-DQ2, and the 

remaining patients are usually –DQ8 positive (Little & Stern, 1999; Gough & 

Simmonds, 2007).  Those with HLA-B27 are at a higher risk of developing ankylosing 

spondylitis (Little & Stern, 1999; Gough & Simmonds, 2007).  In Type I diabetes, the 

DR-DQ haplotypes conferring the highest risk are -DRB1*03:01-DQA1*05:01-

DQB1*02:01 and -DRB1*04:01/02/04/05/08-DQA1*03:01-DQB1*03:02/04 (Noble and 

Valdes, 2011).  

 

The role of HLA predisposition in certain dermatological conditions is well 

established.  HLA-B*15:02 allele is associated with carbamazepine-induced Stevens-

Johnson syndrome and toxic epidermal necrolysis in Han-Chinese, Thai and 

Malaysian populations (Tangamornsuksan et al, 2013).  HLA-B*15:02 screening in 

patients requiring carbamazepine therapy is warranted.  HLA-DR4 and -DRB1*04:07 

had been associated with actinic prurigo (Ross et al, 2008).  The association 

between HLA and HIV infection has been well studied; Table 1.3.  There is also a 

significant association between HLA-Cw*06:02 and psoriasis risk (Wu et al, 2011; 

Clop et al, 2013) and in HIV-associated psoriasis (Mallon et al, 1999; Mallon et al, 

2000).   
 

 Those relevant to HPV have been considered; Table 1.4.    
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Disease HPV 
related 
diseases 

HLA allele associations References 

Recurrent 
respiratory 
papillomatosis 

Susceptibility: 
HLA-DRB1*03:01  
 
HLA-DRB1*11:01 and HLA-DQB1*03:01 
Protective:  
HLA-DQB1*06:02 

 
Gelder et al, 2003; Bonagura et 
al, 2004 
Song et al, 2013 
 
Bonagura et al, 2004 

Cervical 
cancer/CIN 

Susceptibility: 
HLA-B7 
HLA-DQ3 (-DQB1*03:01/03) 
HLA-DQB1*03:01/02/03 and 
HLA-DRB1*04:01 (higher prevalence in HPV16 
negative tumours) 
HLA-DRB1*15:01, -DQB1*06:02 (haplotype) – 
inconsistent – some studies suggest no effect or 
protective effect 
Protective: 
HLA-C*02:02 
HLA-DQB1*05:01 
HLA-DRB1*13:01/02/03/04/05  
HLA-DQB1*06:03                                      
HLA-DQA1*0103 

 
Hildesheim & Wang, 2002 
Wank et al, 1992 
 
Cruzick et al, 2000 
 
Hildesheim & Wang, 2002 
Hildesheim et al, 1998; Maciag 
et al, 2000 
 
Wang et al, 2002 
Cruzick et al, 2000 
Beskow et al, 2001; Hildesheim 
& Wang, 2002; Madkan et al, 
2007; Chen et al, 2013 

Head and neck 
cancers 

Poorer prognosis: 
HLA-A11, -DR6 
Improved prognosis: 
HLA-DRB1*03 (node neg); -DRB1*08 
-DRB1*13 (smaller tumours) 

 
Tisch et al, 2002 
 
Koskinen et al, 2006 

Cutaneous warts Susceptibility: 
HLA-DR3 (-DRB1*03); DR9 (-DRB1*09) 
(Mexican) 
HLA-DQA1*03:01 
HLA-DQB1*03:01 
Protective: 
HLA-DR6 (-DRB1*13 OR –DRB1*14) 

 
Garcia-Corona et al, 2010 
 
Spelten et al, 2004 
 
Garcia-Corona et al, 2010 

Non-melanoma 
skin cancer 

Susceptibility: 
HLA-A11 (increased risk NMSC Australia) 
HLA-DR7 (healthy population) and 
HLA-B27 
HLA-DR7 (OTR) 
HLA-DR HOMOZYGOSITY 
HLA-DQw2 
 
Protective: 
HLA-A11 (decreased risk NMSC Netherlands) 

 
Bouwes Bavinck et al, 1997 
Czarnecki et al, 1991; 
Czarnecki et al, 1992; Bouwes 
Bavinck et al, 2000 
Bouwes Bavinck et al, 1991a 
Glover et al, 1993 as cited by 
Wu & Orengo, 2002 
 
Bouwes Bavinck et al, 1991b 

HIV infection Susceptibility / rapid progression: 
HLA-B*35 
HLA-B*58:02 
HLA-DRB1*15:03 
 
Delayed progression / protective: 
HLA-B*27 
 
HLA-B*57 
 
HLA-B*51 
HLA-B*58:01 
HLA-B*13 
 
HLA-B*81:01 
HLA-DRB1*01 
 
HLA-DRB1*13:03 (reduced viral load levels) 

 
Huang et al, 2009 
Ngumbela et al 2008 
Ndung’u et al, 2005; Lacap et 
al, 2008 
 
Altfield et al, 2006; 
Schneidewind et al, 2007 
Brockman et al, 2007; Miura et 
al, 2009 
Zhang et al, 2011 
Kiepiela et al, 2004 
Harrer et al, 2005; Honeyborne 
et al, 2007 
Wright et al 2010 
Ndung’u et al, 2005; Lacap et 
al, 2008 
Julg et al, 2011 

 
Table 1.4 Selected HLA associations with HPV related diseases.  
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1.7.5 HLA and HPV 
 

HLA type may determine the expression of HPV associated diseases and the 

predisposition to certain HPV types (IARC, 2007).  HLA allele associations have 

been identified in both protective and deleterious capacities in patients with recurrent 

respiratory papillomatosis (HPV6/11 related), cervical cancer, cervical HPV infection, 

head and neck cancers, cutaneous warts and non-melanoma skin cancer (Spelten et 

al, 2004; Madkan et al, 2007); Table 1.4. 

 

Cervical cancer is probably the most extensively studied HPV related disease.  HLA- 

DRB1*13:01 have been shown to be protective for cervical cancer (Castro et al, 

2009).  HLA polymorphisms may contribute to the persistence of HR HPV types (in 

both HIV infected and healthy individuals) and to progression from infection to 

cancer.  HPV16 may have a different spectrum of susceptible HLA types than other 

types as might HPV type variants (Zehbe et al, 2001; Madeleine et al, 2002; de 

Araujo Souza et al, 2008). Recent work on genome-wide association studies have 

confirmed the importance of the HLA complex in cervical cancer, at the HLA-DR, -DP 

and -DQ loci, MICA (Zoondsma et al, 2005; Ivansson et al, 2011; Chen et al, 2013).  

Certain KIR/HLA haplotype combinations have implicated natural killer (NK) cells in 

the pathogenesis of cervical cancer (Carrington et al, 2005).   

 
HLA associations have also been suggested in non-melanoma skin cancer (Madkan 

et al, 2007); Table 1.4.  Both general population and OTRS have been studied.  It 

has been proposed that HLA effects may become more important with lower levels of 

UV light exposure (Wu & Orengo, 2002) and that different types of non-melanoma 

skin cancer have different HLA profiles (Czarnecki et al, 1994).  Genome scanning 

using microsatellite markers has also affirmed that the HLA complex may be 

important in non-melanoma skin cancer (Oka et al, 2003; Dunn et al, 2006).  

 

A large number of studies have examined the possibility of a link between other host 

genetic polymorphism and HPV-related disease (Madkan et al, 2007).  Retinoid 

pathways, p53 polymorphisms, IL-10 polymorphisms and EV susceptibility loci have 

been examined (Madkan et al, 2007).   Conflicting results and tentative links have 

been suggested and more research is necessary to establish associations.  

 

HLA-C plays a role in the control of viral infections and recognition of abnormal or 

missing self, by presenting antigens to cytototoxic T lymphocytes and providing an 



inhibitory signal to NK cells (Blais et al, 2011; Kulpa & Collins, 2011).  Central to the 

pathogenesis of non-melanoma skin cancer is the ability of immunosurveillance to 

identify and eliminate abnormal cells, including those harboring HPV infection.  A 

single nucleotide polymorphism (SNP) 35 kb upstream of the HLA-C gene is 

associated with HLA-C expression, and the high expressing genotype (CC) has been 

associated with HIV protection (Kulkarni et al, 2011; Kulpa & Collins, 2011).   

Enhanced beta HPV immunosurveillance associated with the CC genotype has also 

been suggested in SCC cases and controls (Vineretsky et al, 2014).  

 

1.7.6 Limitations of HLA association studies 
 

There are a number of potential pitfalls and limitations when trying to correlate HLA 

haplotypes with disease.  Firstly, one of the main characteristics of HLA is its extreme 

polymorphism and many ethnic populations carry distinct alleles.  The multiple 

subgroups within a population also have different allele frequencies.  This means that 

one allele can confer protection in one population but can be deleterious in another.  

Care must be taken to ensure the patient and control groups are suitably matched for 

geographical and ethnic background.  Secondly, because of these polymorphisms, 

large groups of study subjects are required to gain sufficient power to identify 

associations.  Thirdly, the advent of standardized modern molecular HLA testing 

means that it is difficult to extrapolate from previous serological studies.  Finally, 

publication bias towards positive associations means that studies finding no 

association are less likely to be available.  Consequently, meta-analyses are 

unreliable.  

 

1.8 Summary 
 

Lichen sclerosus is a chronic inflammatory skin disease with a predilection for the 

anogenital region.  It results in sexual dysfunction and is associated with PeIN and 

PSCC.  The aetiology of GLSc is not clearly established.  Prior postulated pathogenic 

factors have included HPV, HCV and autoimmunity.  MGLSc is rare in circumcised 

individuals and it has been proposed that intermittent urinary contact compounded by 

the occlusive effect of the prepuce contributes to the pathogenesis.   

 

HPV constitutes a complex group of pathogenic viruses.  HPV infection results in 

benign epithelial proliferation in the majority of the cases.  However, oncogenic types 

of HPV may induce malignant transformation in the presence of cofactors such as 
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immunocompromised and genetic susceptibility.  HLA complex genes are involved in 

the process of antigen recognition by immune cells, and the HLA haplotype of an 

individual may directly influence the clearance or persistence of HPV infection, its 

clinical morphological expression and the development of dysplasia or malignancy. 

HLA could be a direct or indirect immunogenetic marker of disease susceptibility.  

Very few men with HPV infection develop HPV related PeIN and PSCC suggesting 

host and environmental cofactors are also required.  The interaction of HPV with host 

genetic susceptibility such as HLA in MGLSc, PeIN and PSCC has not been 

previously studied.    

 

PSCC is a relatively rare malignancy. The pathogenesis is not completely understood 

but is associated, probably independently, with HPV and MGLSc.  PeIN can precede 

invasive cancer.  The carcinogenic influences of HPV have previously been studied 

in PSCC and PeIN.  The molecular pathogenesis of MGLSc and its carcinogenic 

potential has received scant attention. Recently, the MGLSc transcriptosome has 

been shown to manifest down-regulation of several genes associated with squamous 

carcinogenesis including Cables 1.   

 

This work has addressed the roles of urinary microincontinence, HCV, HPV, HLA and 

Cables 1 in MGLSc, PeIN and PSCC.  

 
1.9 Aims and hypothesis  
 

Aims 

This plan of work was conceived to address the roles of urinary microincontinence, 

HCV, HPV, HLA and Cables 1 in MGLSc, PeIN and PSCC.   

 

There is a compelling argument that MGLSc is due to the pernicious influence of 

chronic, occluded, mucosal contact with urine.  HLA could play a role in susceptible 

individuals with MGLSc but HPV is unlikely cause. There have been ancedotal case 

reports associating HCV with MGLSc. HPV is indubitably associated with the 

pathogenesis of PeIN and PSCC.  Immunophenotype eg HLA either directly or as a 

marker could be a cofactor. 

 

MGLSc is indubitably associated with PeIN and PSCC.  Loss of Cables 1 expression 

is associated with squamous carcinogenesis and been shown in MGLSc which could 

be important in PeIN and PSCC.  
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Hypotheses 

MGLSc is due to chronic occluded exposure to urine. 

 

MGLSc is not associated with HCV or pathogenic HPV infection. 

 

HLA is not associated with MGLSc, but is associated with HPV-driven PeIN and 

PSCC. 

 

Cables 1 is down-regulated in MGLSc, PeIN and PSCC. 
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CHAPTER 2: SUBJECTS AND METHODS  
 

2.1 Study design 
 
The work that has been undertaken consists of retrospective and prospective case-

control studies. They are summarised in Table 2.1.  

 

Study and Total Number of Participants  
HLA HPV HCV 

 
Cables 1 

Recruitment Procedure 
and Source 

MGLSc 
 

88 88 61  9 

PeIN 
- BP 
- BDP 
- EQ 
 

 
20 
34 
18 

 
20 
34 
18 

4 

PSCC 37 37 

 
 

7 

Patients seen and 
consented by clinician 
(Dr Shim) in dermatology 
and urology clinics  (i) 
Blood taken for HLA and 
HCV studies (ii) Archival 
tissues retrieved for HPV 
and Cables 1 studies.   

   
Healthy 
controls 

Anonymous Caucasian 
individuals from general 
population allele data 
accessed:  
www.allelefrequencies.net 

 

 
Table 2.1 Summary of study design and numbers respective numbers 
recruited. BDP, Bowen’s disease of penis; BP, bowenoid papulosis; EQ, 
Erythroplasia of Queyrat; HCV, hepatitis C virus; MGLSc, male genital lichen 
sclerosus; PeIN, penile intraepithelial neoplasia; PSCC, penile squamous cell 
carcinoma.  
 
 
2.2 Subjects 
 
2.2.1 Ethical approval 
 

Ethical approval was obtained through the NHS Research Ethics Service (NRES); 

NRES Committee London – Riverside, REC references 07/H0706/58, amendment 

number 2.2; Appendix 2.1.  Research governance was secured from and assured by 

the Research & Development Department at the Chelsea & Westminster and 

University College Hospitals London NHS Foundation Trusts; Appendix 2.2.  The 

subjects in this work comprised two categories (i) patients currently attending 

Dermatology and Urology clinics who were recruited prospectively and gave consent 
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to provide access to case notes, computerised records and to allow the provision and 

analysis of blood and archival tissue samples for the purposes described below, (ii) 

patients who were not contactable (lost to follow-up) or deceased.  The ethical 

approval also permitted the use of archival tissue from patients who could not be 

consented in the clinic.  Examples of the consent and information forms provided to 

participants can be found in Appendix 2.3.   

 
2.2.2 Inclusion and exclusion criteria 
 

Cases 

- Patients with a clinical and histological diagnosis of MGLSc or PeIN or PSCC 

were selected using simple, non-random (sequential) sampling between July 

2011 and September 2012 from the Male Genital Dermatoses Clinics, 

Chelsea & Westminster and University College Hospitals, London, under the 

aegis of Professor Christopher B Bunker. 

 

- The clinical features of MGLSc are described in section 1.2.3.  All patients 

were identified by the author and reviewed by Professor Christopher B 

Bunker.  The clinical diagnosis of MGLSc was based on rigorous conventional 

means, ie detailed history, complete examination, trial of treatment and 

follow-up.  Only cases with the specific histological features of LSc (described 

in Chapter 1.1.5) were recruited.  The histology was reviewed by the author 

under the supervision of Drs Francis, Freeman and Jameson (Consultant 

Histopathologists). Histological evidence (koilocytosis) of HPV infection was 

also sought.  The biopsy rate for men with MGLSc in our centres is very low 

at 0.2% (Rao & Bunker, 2011) and hence the majority of cases with 

corroborative histology are men who have been circumcised with the 

diagnosis of MGLSc confirmed by preputial histology.  Men with active 

MGLSc are treated with a course of medical treatment which generally entails 

twice daily application of ultrapotent topical clobetasol propionate 

(Dermovate®, GSK) for 3-4 weeks, once daily for 3-4 weeks and then 

stopped, or twice daily for 4 weeks, depending on clinical features and follow-

up clinic appointment availability.  Adjunctive measures such as meticulous 

avoidance of contact with soap and urine and the use of a skin barrier 

preparation are also instituted.  If maximal conventional medical management 

is deemed to have failed, with persistent, dyspareunia or rash, florid signs, 

65



penile carcinoma in situ and urological dysfunction, then circumcision is 

recommended.   

- For penile precancer, cases were classified morphologically as BP, BDP and 

EQ.  The clinical and histological features of PeIN are described in Chapter 

1.3.3 and 1.3.5 as are the criteria for distinguishing differentiated (GLSc-

associated) from undifferentiated (HPV-associated) PeIN.  Conventional 

treatment consists of destructive measures (cryotherapy; curettage and 

cautery), and/or topical immunotherapy (imiquimod), and/or topical 

chemotherapy eg 5% fluorouracil (5-FU), excision, resurfacing and grafting 

 

- For penile cancer, the clinicopathological classification is presented in 

Chapter 1.3.3.  Only the SCC histological subtype of penile cancer was 

studied in this work. The conventional treatment for PSCC is surgical excision 

and circumcision is performed simultaneously.   

 

Ethnicity: definition of Caucasian 

Subjects with (parental, grandparental) descent from countries in the top (white) 

panel of Table 2.2 were classified as Caucasian (Including individuals from the USA, 

Australia and New Zealand with a history of Caucasian descent).  Subjects with 

ethnic descent from other countries/regions were excluded from the HLA molecular 

analysis.   

 

European countries defined as “Caucasian” by country of 
parental/grandparental origin 
United Kingdom 
Ireland and 
Channel Islands 

Austria 
Denmark 
France 
Germany 

The Netherlands 
Norway 
Sweden 
Switzerland 

Other European countries defined as 
“non-Caucasian” 

Regions defined as “non-Caucasian” 

Bulgaria 
Cyprus 
Greece 
Hungary 

Italy 
Poland 
Portugal 
Spain 

Africa 
Asia 

Caribbean 
Middle East 
South America 

 
Table 2.2 Definition of “Caucasian”.  Subjects with a history of descent from 

countries in the top panel were classed as “Caucasian” for the purpose of this study 

(including those with Caucasian descent from Australia, New Zealand and the USA).  

Examples of countries and regions classed as non-Caucasian are shown.  
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Age 

Only adult males were recruited to these studies.   

 

Material 

- Tissue: archival formalin, fixed and paraffin embedded (FFPE) tissue was 

used.  Subjects were either (a) recommended a biopsy as part of their clinical 

care for diagnosis (lesions that were atypical or possibly 

premalignant/malignant) or offered removal of pathological lesions as part of 

their management.  Foreskin specimens following circumcision were available 

because circumcision is recommended either (a) as treatment for MGLSc 

where maximal conventional topical medical treatment has failed or (b) in the 

management of PeIN affecting the foreskin or (c) as part of the surgical 

treatment of PSCC (Porter et al, 2002; Edmonds et al, 2011a).     

 

- Blood: all subjects provided blood for molecular HLA typing.  Whole blood 

samples in EDTA (ethylene-diaminetetra-acetic-acid) were snap-frozen in 

liquid nitrogen and stored at -800C.  Storage was predominantly 

accomplished within 4-6 hours of collection.  Further blood for HCV serology 

and liver function testing was also taken for the first 61 patients with MGLSc. 

 
2.2.3 Clinical case recruitment 
 

All participants were recruited from the Dermatology Departments of the Chelsea & 

Westminster and University College Hospitals, London, UK; Table 2.1.  A rigorous 

dermatological assessment (history and examination) was performed and the clinical 

phenotype was ascertained by a Dermatologist.  Demographic information such as 

age and ethnicity was collected on all patients. 

 

Urinary voiding symptomatology (microincontinence) in MGLSc 

All cases were asked specifically about their urinary voiding patterns and habits at 

the first point of contact; explicit questions were asked about post-micturition 

microincontinence (ie leaking or dribbling of small quantities of urine from the urinary 

meatus) as part of routine assessment according to the protocol in the Male Genital 

Dermatoses Clinic.  Men with MGLSc who admitted to microincontinence of a small 

quantity of urine post-micturition were identified.  Non-MGLSc cases such as patients 

with circinate balanitis, genital Crohn’s disease, non-specific Zoon balanitis, penile 

acne, genital dysaesthesia, scrotal calcinosis, lichen simplex chronicus, lichen 
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planus, chronic penile lymphoedema, genital infections (ie genital warts, herpes 

simplex infection and molluscum contagiosum) and psoriasis were used as controls.   

 

Reference populations for HLA allele data 

To compare MGLSc/PeIN/PSCC cases with healthy control subjects, HLA data were 

utilised that were available from a population of white Europeans (Caucasians). The 

HLA molecular typing methods used were similar to those used in this work (SSOP-

sequence specific oligonucleotide probes).  Three English populations were used for 

the analysis: all data were obtained from www.allelefrequencies.net [last accessed 1st 

September 2013]; (Gonzalez-Galarza et al, 2011). Firstly, for HLA-A, -B, -C and HLA-

DRB1 loci the population comprised Caucasoid blood donors (n=5024) that attended 

a UK Blood Transfusion Centre (“England Leeds”).  For HLA-DQB1, individuals 

(n=177) were derived from another reference population; “England pop 6” – this 

population was included in an anthropology study based in London; subjects were 

primarily English but Scottish, Welsh, Northern Irish individuals may have been 

included (Doherty et al, 1992, Gonzalez-Galarza et al, 2011).  For the HLA-DQA1 

locus, data from another “England” reference population (n=537) were available 

(Thomson et al, 2002).  

 

Anonymisation 

Study codes were assigned to the cases recruited. These codes were derived from a 

mixture of the codes used in the clinic and the subject name. However, to ensure 

anonymity they were changed by a transmutation to the codes displayed in the text of 

this thesis and the tables in the Appendix.   

 

Images  

The clinical images provided in this thesis were obtained from (and copyright is held 

by) Medical Illustration UK (Chelsea & Westminster Hospital, London, UK).  All 

patients have consented to the use of their images. 

 
2.3 DNA preparation 
 
2.3.1 DNA extraction: blood 
 

DNA was extracted manually using a standard protocol validated by the manufacture 

of the kit used (Qiagen, Crawley, UK).  A 200 µl aliquot of previously frozen, thawed 

and gently mixed blood sample was used; the method followed is detailed in the 
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Qiagen DNA Mini Blood Mini Handbook, 2007.  One elution of DNA was conducted 

from the column into 200 µl of elution buffer/molecular grade water. DNA was stored 

at -20oC until required.  

 

2.3.2 DNA extraction: tissue 
 

The QiAmp DNA Mini Kit (Qiagen, Crawley, UK) was used for tissue extraction and 

the protocols are detailed for tissue in the manual: QiAMP DNA Mini and Blood mini 

Handbook (2007).  Standard protocols were employed together with stringent anti-

contamination procedures, extended tissue lysis, a longer elution time and a smaller 

elution volume.  

 

Briefly, 8-10 of 5 µm thick sections of FFPE tissue were placed on glass slides after 

cutting deep into the block.  The microtome blade was changed after each case to 

minimise cross contamination.  The tissue sections were deparaffinised in xylene.  

This was done in a clean, DNA free ultraviolet (UV) light treated, microbiological 

safely cabinet.  A fresh sterile scalpel was used for each sample to avoid cross 

contamination.  The sample was incubated in tissue lysis buffer and Qiagen 

Proteinase K at 56oC for 24-72 hours minimum of extended tissue lysis, with 

occasional vortexing.  DNA extraction was conducted with a Qiagen kit, as above, 

using the manufacturer’s protocol.  After washing with buffers AW1 and AW2, a 

second stage of AW2 buffer elimination was conducted for tissue extraction to avoid 

carry-over of buffer into the DNA sample.  DNA from the column was eluted into 65 µl 

(for tissue samples) or 200 µl (for blood samples) elution buffer.  Five minutes were 

allowed to elapse during the last stage of the extraction between applying the elution 

buffer and eluting (spinning in centrifuge).  This is reported by the manufacturer to 

increase the final DNA concentration and the total amount of DNA extracted. 

Negative controls (extraction buffers) and positive controls (placental DNA) were 

extracted alongside tissue/blood samples.  DNA extraction was performed by the 

author in the (a) Immunology Department, Imperial College London, Chelsea & 

Westminster Hospital, (b) Oncology Department, UCL Cancer Institute, University 

College Hospital and (c) Centre for Cutaneous Centre, Queen’s Mary Hospital, 

London, UK.  
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2.3.3 DNA quantification 
 

DNA extracted from tissue was quantified with a Nanodrop 1000 spectrophotometer 

(Thermo Scientfic, Lab Tech International, East Sussex, UK). The Nanodrop 

detected absorbance at 260 nm in 1.5 µl aliquots of DNA in mol and from this the 

concentration of DNA was determined (in ng/µl).  

 
2.4 HPV typing 
 
2.4.1 Introduction 
 

The reverse hybridisation assays (RHAs) for beta, genital and cutaneous HPV types 

used for this work have been robustly validated (Kleter et al, 1998; Kleter et al, 1999; 

de Koning et al, 2006; de Koning et al, 2010).  Three methods were employed to 

identify a broad spectrum of HPV types; sections 2.5 (cutaneous wart associated 

HPVs), 2.6 (genital HPV types) and 2.7 (beta HPV types).  All three are PCR based 

and rely on the detection of HPV DNA from tissue samples.  All affected tissue was 

comprehensively typed for all three HPV groups. 

 

2.4.2 Polymerase chain reaction (PCR) 
 

PCR reaction mixtures were made in a PCR free room and template DNA was added 

in a microbiological safety cabinet or a designated pre PCR room to reduce 

contamination.  HPV plasmids were handled in a designated post PCR area.  Unless 

specified, reaction volumes were 50 µl; approximately 100-200 ng in 10 µl of 

template DNA was added.  Reactions were performed on a PTC DNA Engine Dyad 

thermal cycler (MJ Research, Waltham MA, USA).  PCR cycling parameters, 

reactions reagents and concentrations are detailed in each section.  

 

2.4.3 Post PCR processing 

 

After PCR, reaction products were processed as outline in each section.  Where 

indicated, 100 ml agarose gels (1-2%) were made by dissolving the required weight 

of agarose TBE (Tris/Borate/EDTA buffer) and heating in a microwave for 60 (100 ml 

gel) to 120 seconds (200 ml gel).  For each 100 ml of warmed liquid gel, 6 µl of 

ethidium bromide was added (10 mg/ml, Sigma-Aldrich, Gillingham, UK), and it was 

allowed to set for 30-60 minutes.  Once firm, gels were immersed in TBE and loaded 
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with DNA PCR products and DNA ladder (NEB, Hitchin, UK) mixed with five times gel 

loading dye (NEB, Hitchin, UK).  Electrophoresis was for 40-60 minutes at 120 v.  

The gels were visualised under UV light (Syngene Gbox, Cambridge, UK).  

 
2.5 Cutaneous (wart associated) HPV typing  
 
2.5.1 Introduction 
 

A Luminex-based platform: Hyperkeratotic Skin Lesion-PCR/multiplex genotyping or 

HSL-PCR/MPG (de Koning et al, 2010) was used to detect cutaneous HPV types in 

study samples.  The work outlined below was done by the author and laboratory staff 

at DDL Diagnostic Laboratory (Rijswijk, The Netherlands). 
 
2.5.2 Methods 
 

Luminex-based cutaneous HPV detection: Hyperkeratotic Skin Lesion-PCR/multiplex 

genotyping (HSL-PCR/MPG) 

 
The HSL-PCR/MPG method identifies alpha genus species 2 (HPV94); species 8 

(HPV7, 40, 43, 91) and gamma genus HPV4, 48, 50, 60, 65, 88, 95 (de Koning et al, 

2010).   
 

Briefly, broad spectrum PCR (HSL-PCR) was carried out with a mixture of 27 non-

degenerate primers (13 forward and 14 reverse; sequences not published) that 

amplified a 76-84 bp segment of the L1 gene of HPV (Labo Bio-Medical Products BV, 

Rijswijk, Netherlands).  This was done using a strict anti-contamination protocol.  

Reagents (GeneAmp Buffer II, MgCl2, dNTPs, and AmpliTaq Gold polymerase) were 

used; 10 µl of pre mixed primer mix was used.  Reaction concentrations and cycling 

parameters are shown in Table 2.3. 

 

The biotinylated PCR products were then hybridised with a panel of 24 DNA probes 

attached to 24 (differently) labelled microspheres (Labo Bio-Medical Products BV, 

Rijswijk, Netherlands).  Briefly, 3B buffer was added to the bead mix and then the 

PCR products added.  The products were denatured by heat at 95°C, hybridised to 

the microspheres under stringent conditions at 54°C in a thermomixer and then 

streptavadin conjugated R-phycoerythrin to allow detection of PCR product.  

Complexes of PCR product bound to microsphere-probes were detected by 
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excitation in a Luminex 100 IS system Luminex, Austin TX, USA).  A median 

fluorescent intensity (MFI) reading was taken for each bead corresponding to a HPV 

types for each specimen and compared to standards (giving a positive/negative 

result for each HPV type).  Negative controls from DNA extraction (extracted 

placental DNA and extraction reagents) were run alongside samples.  Figure 2.1 

illustrates the Luminex method.  

 

(a)           (b)  

Reagents                 Final concentration  Cycling Parameters 

 

GeneAmp Buffer II (diluted from 10x) 

MgCl2                               2.0 mM 

Each dNTP                      0.2 mM 

AmpliTaq Gold                 1.5 U 

Primer mix (each)            10 µl 

  

Taq activation      94°C         9 minutes 

Then 35 cycles: 

  Denaturation      94°C       30 seconds 

  Annealing            55°C       45 seconds 

  Extension            72°C       45 seconds 

and: 

Final extension      72°C         5 minutes 

 
Table 2.3 Cutaneous HPV HSL-PCR. (a) PCR reaction constituents and (b) cycling 

conditions are shown.  
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Figure 2.1 Diagram of Luminex based cutaneous HPV typing by HSL-PCR/MPG.  
Biotin labelled DNA is allowed to bind to DNA probes that are attached to 

microspheres (beads).  Each bead is characterised by a tightly controlled mixture of 

two colour labels that emit signals upon laser excitation (see bottom right panel of 

diagram).  Streptavidin is added to amplimer-bead complexes and complexes are 

bound to R-phycoerythrethrin, which act as a reporter signal.  From the reporter 

signal the Luminex machine generates a median fluoresent intensity (MFI).  Figure 

used with permission from DDL Laboratories, Rijswijk, Netherlands (www.ddl.nl).  

 

 

2.6 Genital HPV typing 
 
2.6.1 Introduction 
 

The two-stage method used for genital HPV typing has been well described and 

validated both in its original form (Kleter et al, 1998; Kleter et al, 1999) and with 

subsequent modifications (Quint et al, 2001; Levi et al, 2002; Harper et al, 2004). The 

two-stage method is: (i) broad-spectrum HPV DNA amplication and (ii) genital HPV 

genotyping. The SPF10-Line Probe Assay (LiPA25) system; SPF10 HPV LiPA version 
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1; manufactured by Labo Bio-Medical Products Rijswijk, The Netherlands (Quint et 

al, 2001) was employed.  The work outlined below was done by the author and 

laboratory staff at DDL Diagnostic Laboratory (Rijswijk, The Netherlands).  

 
2.6.2 Methods 
 

Ten microlitres of template DNA was amplified by PCR (in 50 µl) with broad spectrum 

SPF10 primers using the parameters shown in Table 2.4 (Kleter et al, 1999, Quint et 

al, 2001).  A 65 bp product was produced by a group of ten consensus primers; the 

SPF1/2 group, a set of six published primers (Kleter et al, 1998) and four additional, 

unpublished primers (Kleter et al, 1999, Quint et al, 2001).  

 

(a)           (b)  

Reagents                 Final concentration  Cycling Parameters 

 

GeneAmp Buffer II (diluted from 10x) 

 

MgCl2                               2.0 mM 

Each dNTP                      0.2 mM 

AmpliTaq Gold                1.5 U 

Primer mix (each)            15 pmol 

 Taq activation      94°C         9 minutes 

Then 40 cycles: 

  Denaturation      94°C       30 seconds 

  Annealing            52°C       45 seconds 

  Extension            72°C       45 seconds 

and: 

Final extension    72°C         5 minutes 

 
Table 2.4 Genital HPV SPF10 PCR.  (a) PCR reaction constituents and (b) cycling 

conditions are shown.  

 

In the first stage of HPV detection, PCR products are analysed for the presence (or 

absence) of HPV DNA in microtitre plates with a DNA enzyme linked immunoassay 

(DEIA); Figure 2.2 (Kleter et al, 1998, Quint et al, 2001).  This was done semi-

automatically by a Plato 1300 Robotic Microplate Processor (Rosys Instruments AG, 

Hombrechtikon, Switzerland).  Briefly, a biotinylated PCR products were hybridised to 

streptavidin microtitre wells, denatured and hybridised to digoxigenin labelled DNA 

HPV-specific proves.  Unbound products were removed at each stage by a series of 

washing steps.  Colour development was achieved with addition of anti-digoxigenin-

horseradish peroxidase conjugate and tetra-methy-benzidine substrate (Quint et al, 

2001).  Optical densities (OD) were measured by the robot at 450 nm.  Positive 

samples were characterised by an OD450 value that was higher than that of the DEIA 
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borderline control (provided in the kit).  Additional negative and positive DEIA 

controls were used for each plate (Kleter et al, 1998).  

 

 

 

 
Figure 2.2. Detection of PCR products in a microtitre plate DEIA. Biotin (B) 

labelled PCR products are allowed to bind to streptavidin (SA) coated microlitre 

plates.  The bound double strands of DNA are denatured by alkaline conditions 

(NAOH).  Complementary non-bound DNA is removed by denaturation and washing.  

Digoxigenin (Dig) labelled HPV probes is allowed to hybridise to bound single 

stranded DNA, excess unbound proves were removed by washing and is then 

detected by conjugate and substrate.  Figure used with permission from DDL 

Laboratories, Rijswijk, Netherlands (www.ddl.nl).  

 

 

Samples positive with DEIA were then analysed for specific genital HPV types, the 

second stage of the genital HPV detection process.  A RHA the LiPA25, version 1, 

was used that contains type specific probes to identify 25 HPV types; HR HPV16, 18, 

31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, and 70, and LR HPV6, 11, 34, 40, 42-

44, 53, 54, and 74.  Samples were processed at DDL Diagnostic Laboratory (Rijswijk, 

The Netherlands) by the laboratory staff and the author using an Auto-LiPA machine 
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(Innogenetics NW, Zwijnaarde, Belgium) that automated the hybridisation washing 

and colour development steps.  

 

The protocol for the RHA for the identification of HPV genotypes, was followed (Labo 

Bio-Medical Products, Rijswijk, The Netherlands).  Briefly, 10 µl of biotinylated PCR 

products was denatured by alkaline conditions with 10 µl denaturation solution in a 

plastic trough, and incubated for 5 minutes at 15-25°C.  Two millilitres of 

hybridisation solution (contained Na citrate 45 mM, Na nitrate 450 mM, 0.1% Na 

dodecyl sulphate) was added (at 37-50°C) and a genital RHA plastic strip bound with 

25 genital HPV probes was placed in each trough.  Hybridisation was allowed to 

proceed at 50°C (± 0.5°C) for 60 minutes, in a shaking water bath.  This was followed 

by three washing steps with 2 ml of stringent wash followed by incubation for a 

further two respective, 30 minutes at 50°C (± 0.5°C). Conjugate solution 

(streptavadin labelled with alkaline phosphatase) was added and then substrate 

(BCIP/NBT – 5-bromo-4-chloro-3-indolyl-phosphate and nitroblue tetrazolium in 

dimethylformamide) in two 30-minute incubations and washing steps (15-25°C).  

Three further washes for 10 minutes completed colour development.  Purple 

horizontal lines were generated for 10 minutes completed colour development.  

Purple horizontal lines were generated on the strips that corresponded to the location 

of the DNA hybridised with type specific probes.  The strips were air dried and 

interpreted visually with good light using a chart, supplied with by Labo Bio-Medical 

Products (Rijswijk, The Netherlands).  Positive controls were used in the form of HPV 

6/11 or 16 plasmid and negative controls were also used (extracted placental DNA, 

buffer extraction reagents).  An example of the processed genital strips were shown; 

Figure 2.3. 
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Figure 2.3 Scanned image of processed genital HPV SPF10 LiPA strips.  The 

numbers  (1-10) along the left of the strips represent 10 samples with the 

corresponding sample ID is listed on the right.   An example of a positive strip can be 

seen in sample 6: a positive conjugate line can be seen (assay has been successful), 

a line can be seen at probe 3 that identifies HPV16.  Specimen 1 was negative for 

genital HPVs.  

 

 

2.7 Beta HPV typing 
 
2.7.1 Introduction 
 

The beta HPV RHA kit was used (Diassay B.V, Rijswijk, The Netherlands) to detect 

25 beta HPV types – HPV5, 8, 9, 12, 14, 15, 17, 19, 20, 21, 22, 23, 24, 25, 36, 37, 

38, 47, 49, 75, 76, 80, 92, 93 and 96 (de Koning et al, 2006).  The work outlined 

below was done by the author and laboratory staff at DDL Diagnostic Laboratory 

(Rijswijk, The Netherlands).  
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2.7.2 Methods 
 

The method used for beta HPV typing was almost identical to that used for genital 

typing, with the following exceptions.  

 

Firstly, sample DNA was amplified by PCR with a group of non-degenerate beta HPV 

primers (two forward and seven reverse; sequences unknown and unpublished) that 

targeted the relatively conserved HPV E1 open reading frame (de Koning et al, 

2006).  The primers were included in the kit as a solution in water.  A biotinylated 

product, 117bp in length, was produced.  The cycling parameters and reaction 

constituents are shown in Table 2.5.  

 

Secondly, an additional step (to the genital HPV typing method; section 2.6.2) 

necessitated that 3B buffer was added to Denaturation buffer before the PCR 

product.  Samples were processed manually using a Barnstead/Labline Max Q 7000 

water bath shaker (Thermo Fisher Scientific, Epson, UK) at 50°C.  For the 

incubations with substrate at room temperature, an orbital shaking platform at 80 rpm 

was used.  Strips were shielded from ambient light during substrate incubation. 

   

(a)           (b)  

Reagents                 Final concentration  Cycling Parameters 

 

GeneAmp Buffer II (diluted from 10x) 

 

MgCl2                                 2.5 mM 

Each dNTP                         0.2 mM 

AmpliTaq Gold                   1.5 U 

Primer mix                          10 pmol 

 Taq activation      94°C         9 minutes 

Then 40 cycles: 

  Denaturation      94°C       30 seconds 

  Annealing           52°C       45 seconds 

  Extension           72°C       45 seconds 

and: 

Final extension    72°C         5 minutes 

 
Table 2.5 Beta HPV PCR. (a) PCR reaction constituents and (b) cycling conditions 

are shown.   

 

 

2.8 Beta-Globin PCR 
The beta-globin house-keeping gene is ubiquitously present in human cells.  

Successful amplication indicates that sample DNA is of sufficient quality to perform 

PCR adequately.  This was performed, as previously described (Himaya et al, 1990; 
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Bauer et al 1991) with PC04/GH20 primers and B1/B19 primers that amplify 268 bp 

and 120 bp segments of human genomic DNA respectively.  PCR constituents and 

cycling parameters are shown in Table 2.6.  The PCR products were examined on a 

2% agarose gel after electrophoresis for 45 minutes.  A positive result is reported as 

any visible band (under UV light) at the expected bp length.  An example of a beta-

globin PCR agarose gel can be found in Figure 2.4.  

 

(a)           (b)  

Reagents                 Final concentration  Cycling Parameters 

 

GeneAmp Buffer II (diluted from 10x) 

 

MgCl2                               1.5 mM 

Each dNTP                      0.2 mM 

AmpliTaq Gold                 1    U 

Primer mix (each)            12 pmol 

 Taq activation      94°C         7 minutes 

Then 40 cycles: 

  Denaturation      94°C         1 minutes 

  Annealing           55°C         1 minutes    

  Extension           72°C         1 minutes 

and: 

Final extension     72°C         7 minutes 

 
Table 2.6 Beta-globin PCR using PC04 and GH20 primers. (a) PCR reaction 

constituents and (b) cycling conditions are shown.  

 

 

(a)           (b)  

Reagents                 Final concentration  Cycling Parameters 

 

GeneAmp Buffer II (diluted from 10x) 

 

MgCl2                               1.5 mM 

Each dNTP                      0.2 mM 

AmpliTaq Gold                 1.5 U 

Primer mix (each)            50 pmol 

 Taq activation      94°C         7 minutes 

Then 40 cycles: 

  Denaturation      94°C         1 minutes 

  Annealing            55°C         1 minutes    

  Extension            72°C         1 minutes 

and: 

Final extension     72°C         7 minutes 

 
Table 2.7 Beta-globin PCR using B1 and B19 primers. (a) PCR reaction 

constituents and (b) cycling conditions are shown.  
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Figure 2.4 Beta-globin PCR using PC04/GH20 primers.  This photograph taken 

under UV light shows a 2% agarose gel after 45 minutes of electrophoresis at 120 v.  

Fluorescent DNA bands represent PCR products (amplified with PC04/GH20 beta-

globin primers) derived from samples.  Abbreviations: pc – positive controls 

(placental DNA at a concentration of 15 ng/µl); nc – negative controls (water); * - 100 

bp DNA ladder.   

 
 
2.9 HLA typing 
 
2.9.1 Introduction 
 

HLA typing was principally performed by laboratory staff at the Anthony Nolan 

Research Institute (Royal Free Hospital, London, UK), with the author observing.  A 

commercial Luminex-based platform was used; one Lambda (LABtype SSO typing 

test kit, VH BIO, Gateshead, UK, www.onelambda.com).   

 
2.9.2 Methods 
 

A detailed description of the method used and the primer mixes, PCR mix, cycling 

parameters, (denaturation, neutralisation, hybridisation and wash) buffers and 

microsphere bead mixtures can be found in the LABtype literature (One Lambda, VH, 

Gateshead, UK).  

 

Briefly, study samples containing human genomic DNA (extracted from blood) were 

amplified with six sets of (unpublished, commercial) primers and the following eight 

loci were characterised: Class 1: HLA-A. HLA-B and HLA-C and Class II: HLA-DRB1, 

268 bp 

80



HLA-DRB3/-DRB4/DRB5 and HLA-DQB1 (the three loci HLA-DRB3/-DRB4/-DRB5 

were typed with one primer mix).  PCR mixtures were prepared using a semi-

automated Biomek 2000 (Laboratory Automation Workstation, Beckman Coulter, 

Dunstable, UK).  Amplified PCR products were biotinylated to allow downstream 

detection by streptavadin conjugated to R-phycoerythyrin.  

 

PCR products were first electrophoresed on 2% agarose gel in TBE to confirm the 

presence of amplified DNA and visualised with ethidium bromide under UV light.  

Next PCT products were hybridised to unpublished sequence-specific oligonucleotide 

(SSO) probes, as outlined in the LABType product literature.  Chemical conditions 

were used to denature PCR products and probes, heat was used to allow 

hybridisation of amplicons to the beads and unbound beads/amplicons were 

removed by washing.  

 

The oligonucleotide probes that were used are attached to microspheres labelled 

with defined proportions of two fluorescent dyes (One Lambda VH BIO, Gateshead, 

UK). The ratio of the two fluorescent dyes was recognised by a Luminex flow 

analyzer (LABScan 200).  The reaction pattern was then analysed and HLA type 

assigned according to published HLA sequences.  The final HLA haplotype result 

was reported by an HLA expert (Mr Franco Tavarozzi, Anthony Nolan 

Histocompatibility Laboratories, London, UK).   

 
2.9.3 Molecular analysis  
 

HLA “strings” have been collated by allele groups.  

 

Molecular HLA data has been reported as a standard “string” consisting of two fields, 

as defined by the manufacturer of the assay used (One Lambda); see section 1.5 

and Figure 2.9 for HLA nomenclature.  HLA results reported this way require 

interpretation of the likely allele and this is dependent on the individual’s ethnicity and 

haplotype, although predominantly it is straightforward.  Occasionally, the string may 

contain two common alleles in a population.  For example the string: HLA-

C*16:01/02/08 might indicated the presence of HLA-C*16:01 (phenotype frequency 

9.1%) or HLA-C*16:02 (phenotype frequency 0.7%) or HLA-C*16:08 (rare); HLA-

C*16 phenotype frequency derived from the “North West England” population, 

www.allelefrequencies.net as before; Section 2.2.3 [last accessed 1st September 

2013].  Although the former (HLA-C*16:01) is 13 times more common than the latter 
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(HLA-C*16:02) in this population, the two cannot be distinguished without further high 

resolution HLA testing.  Therefore, for the purpose of this analysis, alleles have been 

analysed by the first field (that is, “HLA-C*16’’).  Consequently, this limits the array of 

allele groupings, reduces statistical testing and increases the number in each allele 

group.  Hereafter, the term ‘allele’ will apply to both the allele group (denoted by the 

first field) and the allele sub-group, denoted by both the first and second fields.  

 

Phenotypic allele counting has been performed: homozygotes contribute one allele.  

 

The HLA analysis has been conducted using a simple technique called allele 

counting; the number of individuals who have each allele has been tabulated; Tables 

can be found in Appendix 2.4.  There are two ways homozygous individuals for a 

given HLA locus can be analysed.  Firstly, a genotypic analysis could be found in 

performed whereby homozygous individuals contribute two alleles to the total of the 

allele count; therefore, the total count at that locus will equal 2n (or twice the number 

of individuals).   Alternatively, a phenotypic analysis counts a homozygous individual 

only once towards the allele total.  The total allele count in this situation will be <2n 

(the difference is the number of homozygotes who contribute only one allele count 

towards the allele total).  A phenotypic analysis gives a more accurate reflection of 

the effect of the allele in a population because there is no “dosage effect” of two 

alleles in homozygotes.  Therefore, it is preferable to use a phenotypic analysis 

(Professor Steven Marsh, Anthony Nolan Histocompatibility Laboratories, London, 

UK).  

 

For each allele, phenotypic allele count data are available for reference populations, 

as before; Section 2.2.3.  The allele count from each group has been calculated from 

the given phenotype frequency percentage; Appendix 2.4.  

 
2.10 HCV serology 
 

In this case-control study, 61 cases of men who had a clinical and histological 

diagnosis of MGLSc were selected using simple non-random (sequential) sampling.  

Hepatitis C virus was defined by the presence of the anti-HCV antibody (Das et al, 

2006; Udayashankar et al, 2009; Kazmierczak et al, 2014).  Serum aspartate 

aminotransferase (AST) and alanine aminotransferase (ALT) levels ranging between 

5 to 60 and 5 to 40 IU/L respectively, alkaline phosphatase levels 30 to 115 IU/L and 

bilirubin concentrations below 1.4 mg/dL were assumed as normal.  HCV antibody 
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titres were measured and reported by laboratory staff at Chelsea & Westminster 

Hospital & University College Hospital either by a third generation ELISA (enzyme-

linked immunosorbent assay: ARCHITECT anti-HCV: Abbott GmbH & Co. KG: CWH) 

or ECLIA (Electrochemiluminescence immunoassay: Elecsys anti-HCV: Roche: 

UCH).  

 
2.11 Cables 1 immunostaining 
 

The work outlined below was done by the author and laboratory staff at Charing 

Cross Hospital.  Twenty cases (9 MGLSc, 4 PeIN and 7 PSCC) have been studied. 

These cases were randomly selected: the first twenty paraffin blocks that were cut 

were used.  Confirmation of the clinical diagnosis was made clinically and 

histologically.  Purified rabbit anti-Cables antisera (ab75535; Abcam®, UK) at a 1:300 

dilution was used to stain paraffin embedded tissues sections using conventional 

immunohistochemichal techniques.  The section was pre-treated using heat 

mediated antigen retrieval with sodium citrate buffer (pH6, epitope retrieval solution 

1) for 20 minutes.  Intensity of staining was graded manually by two ‘blinded’ 

clinicians ie Dr Nick Francis, Consultant Pathologist and Dr Shim. Complete loss of 

Cables 1 was defined as negative nuclear staining of all the tumour cells, with 

positive staining of associated normal skin tissues including keratinocytes and 

inflammatory cells. Normal breast, skeletal and brain tissues were used as positive 

control. Negative controls sections were immunostained under the same conditions 

without anti-Cables 1 antibody and where no staining must be shown.  

 
2.12 Statistics 
 
A power calculation to estimate the minimum sample size required to examine HLA 

alleles was performed (Statistical Advisory Service, Imperial College London).  This 

indicated that n=36 individuals of white European/Caucasian descent was the 

minimum number of subjects required; if 50% of cases harbour allele x and 15% of 

controls harbour the same allele then a calculation using a two group c2 test with a 

0.05 two-sided significance level would have 90% power to detect the difference 

between Group 1 proportion pr1, of 0.15 and Group 2 proportion pr2, of 0.50 (odds 

ratio of 5.7) when the sample size in each group of 36.  

 

Descriptive and analytical statistics for HPV and HLA data were computed with the 

use of software programs: Microsoft Excel and Epi Info (Centres for Disease Control 

83



and Prevention http://www.cdc.gov/epiinfo/[downloaded 1st October 2010]).  For 

categorical data, the chi-squared test was utilized together with Yates’ correction for 

continuity.  The Bonferroni method was used to correct probability (P) values for 

multiple comparisons.  

 

For the urinary voiding symptomatology (microincontinence) in MGLSc analysis, the 

MGLSc and non-MGLSc groups were compared using the chi-squared test.   

 

Statistical advice was obtained from Dr Fabiana Gordon, Statistical Advisory Service, 

Imperial College London, UK and Dr Rhonda Meys.  
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CHAPTER 3: RESULTS  
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3.1   Subject characteristics 
 

In total, 197 men were recruited.  This includes 88 men with MGLSc, 72 men with 

PeIN (20 BP, 34 BDP and 18 EQ) and 37 men with PSCC.  The clinical 

characteristics of each group, the key clinical findings and the results of the separate 

studies are described below. 

 

3.1.1 Male genital lichen sclerosus (MGLSc) 
 

The clinical details of the subjects with MGLSc are summarized in Appendix 3.1.  

 

Eighty eight men with MGLSc were recruited.  The mean age at diagnosis of MGLSc 

was 47 years (range 13-81 years; median 45 years).  The mean duration of 

symptoms before presentation was 2.5 years (SD ± 4.3 years), the median was 1 

year (range 0.038-30 years) and the mode was 6 months.  Nine of 88 (10.2%) 

subjects were circumcised at presentation (eight had circumcision for MGLSc and 

one had had a partial circumcision at 2 months  of  age  for  phimosis.  All MGLSc 

men  recruited  had  undergone  circumcision  as  part  of  the  management of 

MGLSc by the end of study period.   None had undergone circumcision for 

religious  or  cultural  regions.  Seven  of  88 (8%) had  a  history  of   exogenous 

trauma:  three   had    cystoscopies,    two    undertook             self- 

catheterization/dilatations, one had had urethral trauma (the exact nature of this 

could not be established from the records) and one had had genital piercing.  

Seventy seven of 88 (87.5%) men with MGLSc reported post-micturition dribbling 

(microincontinence) compared with 3/53 (5.7%) control men without MGLSc 

(p=<0.01).  The controls included:  one circinate balanitis, one genital Crohn’s 

disease, one with non-specific Zoon balanitis, one with penile acne, one with genital 

dysaesthesia, one with normal genital appearances, two with scrotal calcinosis, two 

with lichen simplex chronicus, nine with lichen planus, ten with chronic penile 

lymphoedema, eleven with genital infections (ie genital warts, herpes simplex 

infection and molluscum contagiosum) and thirteen with psoriasis. Five of the 88 

(5.7%) reported a previous history of genital warts but HPV infected cells 

(koilocytosis) were not seen in the penile biopsies.  Three of the 88  (3.4%) reported 

no apparent history of genital warts but koilocytosis was seen in the penile biopsies.  

Twelve of 88 (13.6%) were ex-smokers and fifteen of 88 (17%) were current 



smokers.  Eight of 88 (9.1%) had associated organ-specific autoimmune conditions 

including vitiligo and thyroid disease.  Not one patient had extragenital LSc on 

complete cutaneous examination.  Eight men had eczema and six men had 

psoriasis.  Fourteen of 88 (15.9%) had immunodysfunction: six with diabetes mellitus, 

four with HIV infection, two with inflammatory bowel disease, one a bone marrow 

transplant recipient and one with psoriasis taking immunomodulatory drugs.  

 

Sixty two of 88 (70.4%) were treated medically; 48 men were treated with one course 

of ultrapotent topical corticosteroid, eleven with two courses and three with three 

courses.  All 88 men (including nine (10.2%) of the former) were circumcised.  

Circumcision was the first line of treatment in 26 men due to the severity of disease 

at presentation.  Two (2.3%) of the total circumcised had severe meatal disease and 

urethral stricture formation.   

 

The mean length of follow-up was 20.4 months (SD ± 21.9 months) and the median 

12 months (2-138 months).                  

 

Summary: the adult peak incidence of MGLSc is late in the fourth decade; the mean 

duration of symptoms before presentation was 2.5 years (SD ± 4.3 years); MGLSc is 

a disease of the uncircumcised; only 9/88 (10.2%) subjects were circumcised at 

presentation; eight had circumcision for MGLSc and one had had a partial 

circumcision at 2 months of age for phimosis, probably due to GLSc; MGLSc is 

significantly associated with a history of post-micturition dribbling/urinary 

microincontinence (p=<0.01) and 7/88 (8.0%) had a history of exogenous trauma, 

contributing to chronic urinary exposure; HPV and organ-specific autoimmunity do 

not seem relevant to the pathogenesis of MGLSc: only 8/88 (9.1%) had either clinical 

or histological evidence of HPV and only 8/88 (9.1%) had a history of organ-specific 

autoimmunity; 62/88 (70.5%) were initially treated medically but eventually required 

circumcision; not one patient has progressed to PeIN or frank PSCC.  
 

3.1.2 Penile intraepithelial neoplasia  (PeIN) 
 
A total of 72 patients (20 BP, 34 BDP and 18 EQ) with PeIN were recruited.  Their 

clinical features are summarized in Table 3.1.   
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Diagnosis BP BDP EQ 
Number 20 34 18 
Mean ± SD age, 
range (years) 

39 ± 16, range 18-
76 years 

50 ± 14, range 26-
76 years 

47 ± 15, range 24-
71 years 

MGLSc 5 9 11 
HPV 13 16 5 
Immunodysfunction 
- HIV infection 

 
4 

 
8 

 
1 

- Others 4 4 2 
Smoking 2 10 (including 2 ex-

smokers) 
4 (including 2 ex-
smokers) 

Circumcised at 
presentation 

3 6 4 

Urinary micro-
incontinence 

6 5  7 

 
Table 3.1 Clinical presentation of 72 patients with penile intraepithelial 
neoplasia. BP, Bowenoid papulosis; BDP, Bowen’s disease of penis; EQ, 
Erythroplasia of Queyrat; HIV, human immunodeficiency virus; MGLSc, male 
genital lichen sclerosus; SD, standard deviation.  
 

Regarding all the patients with PeIN, 61/72 (84.7%) were uncircumcised at 

presentation.  Sixteen of 72 (22.2%) were smokers. Thirteen of 72 (18.1%) were 

known to have HIV infection; all patients with HIV were receiving combined 

antiretroviral therapy (cART); ten of 72 (13.9%) were immunocompromised for other 

reasons.  

 

Bowenoid papulosis (BP) 

The clinical details of subjects with BP are detailed in Appendix 3.2.  Twenty patients 

were diagnosed with BP.  Thirteen of 20 (65%) had evidence of HPV: one reported a 

previous history of genital warts, eight had histological evidence of koilocytosis only 

whereas four had both clinical and histological evidence of HPV (Table 3.2).  Five of 

20 (25%) had evidence of MGLSc: four had clinical evidence of MGLSc only whereas 

one had both clinical and histological evidence of MGLSc (Table 3.3).  The clinical 

details of subjects with BP and their relationship to HPV and MGLSc can be found in 

Appendix 3.3.  The mean duration of the dermatosis before presentation to a medical 

specialist was 23 months (SD ± 34 months) and the median was 10 months (range 

0.5-132 months).  Six of 20 (30%) reported post-micturition microincontinence (none 

of these had MGLSc).  Two were smoker.  Eight were immunocompromised.  Four of 

20 (20%) patients were known to have HIV infection although not all patients were 

routinely tested.  Another 4/20 (20%) patients had immunodysfunction: one renal 
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transplant recipient, one lung transplant recipient, one with Behcets’ disease and one 

psoriatic (the latter two were being treated with immunomodulatory agents).  

Seventeen of 20 (85%) were uncircumcised at presentation.  The mean length of 

follow-up was 3.2 years (SD ± 3.5 years) and the median 2 years (range 0.08-13 

years).  

 

Bowens disease of penis (BDP) 

Thirty six patients were diagnosed with BDP.  Their clinical details are to be found in 

Appendix 3.4.  Thirty of 36 (83%) were uncircumcised at presentation.  The mean 

duration prior to presentation to the specialist clinic was 30 months (SD ± 41 

months), the median was 12 months (range 1-144 months).  Two were mechanical 

engineers who reported contact with engine oil.  Ten were smokers (including two ex- 

smokers).  Sixteen of 36 (44.4%) had evidence of HPV: two gave a previous history of 

genital warts, twelve had only koilocytosis histologically whereas two had both clinical 

and histological evidence of HPV (Table 3.2).  Nine of 36 (25%) had evidence of 

MGLSc: six had clinical evidence of MGLSc only, whereas three had both clinical and 

histological evidence of MGLSc (Table 3.3).  The clinical characteristics of subjects 

with BDP and their relationship to HPV and MGLSc are detailed in Appendix 3.3.  

Eight of 36 (22.2%) had HIV infection.  Three of 36 (8.3%) were receiving 

immunomodulatory drugs (one for ulcerative colitis, one for myasthenia gravis and 

one for psoriasis).  One was a bone marrow transplant recipient (for Waldenström’s 

macroglobulinaemia) and one had diabetes mellitus.  Five of 36 (13.9%) reported 

post-micturition microincontinence (two had MGLSc of which one had congenital 

hypospadias; three had no clinical signs suggestive of MGLSc).  The mean length of 

follow-up was 4.2 years (SD ± 2.9 years) and the median 3.4 years (range 0.5-11 

years).  

 

Erythroplasia of Queyrat (EQ) 

The clinical characteristics of subjects with EQ are detailed in Appendix 3.5.  

Eighteen patients were diagnosed as having EQ, of whom five (27.8%) had 

koilocytosis (Table 3.2).  None gave a history of prior genital warts.  Eleven of 18 

(61.1%) had evidence of MGLSc: seven had clinical evidence of MGLSc only 

whereas four had both clinical and histological evidence of MGLSc (Table 3.3).  The 

details of subjects with EQ and its relationship to HPV and MGLSc are to be found in 

Appendix 3.3.  The mean duration before presentation to the specialist clinic was 36 

months (SD ± 47 months) and the median was 15 months (range 1-168 months).  

Only one patient was HIV positive.  One patient had diabetes mellitus and another 



was a bone marrow transplant recipient who had chronic lymphocytic leukaemia 

complicated by lymphoma.  Seven of 18 (38.9%) reported post-micturition 

microincontinence (five had MGLSc; two had no clinical signs suggestive of MGLSc).  

Four of 18 (22.2%) men were circumcised for MGLSc.  The mean length of follow-up 

was 3.1 years (SD ± 3.3 years) and the median 2 years (0.6-11 years).  

 

Diagnosis BP BDP EQ 
HPV    
-Clinical evidence only 1 2 0 
-Histological evidence only ie HPV 
infected cells (koilocytosis) 

8 12 5 

-Clinical and histological evidence 4 2 0 
Total 13 16 5 
 
Table 3.2 PeIN subtypes and HPV. BDP, Bowen’s disease of penis; BP, 
Bowenoid papulosis; EQ, Erythroplasia of Queyrat; PeIN, penile intraepithelial 
neoplasia.  
 

 

Diagnosis BP BDP EQ 
MGLSc    
-Clinical evidence only 4 6 7 
-Histological evidence only 0 0 0 
-Clinical and histological evidence 1 3 4 
Total 5 9 11 
 
Table 3.3 PeIN subtypes and MGLSc. BDP, Bowen’s disease of penis; BP, 
Bowenoid papulosis; EQ, Erythroplasia of Queyrat; PeIN, penile intraepithelial 
neoplasia.  
 

 

Fifty three of 72 (73.6%) patients with PeIN were managed with more than one 

treatment modality.  Both immunocompetent and immunodysfunctional groups of 

patients responded to treatment satisfactorily.  Sixty two of 72 (86.1%) patients have 

been circumcised. Four of 72 (5.6%) patients were receiving ongoing treatment: 

three patients had concomitant or preceding MGLSc; one patient with BP and HPV 

infection also had psoriasis and had received methotrexate.  Not one patient has 

progressed to invasive carcinoma by the end of the study period.  

 

89



Summary: The mean age at presentation for BP, BDP and EQ was 39, 50 and 47 

years respectively: patients with BP were younger than those with BDP and EQ; 

59/72 (81.9%) PeIN patients were uncircumcised at presentation; 16/72 (22.2%) 

were smokers; 23/72 (31.9%) cases of PeIN had a history of immunodysfunction: 

13/72 (18.1%) were known to have HIV infection; all patients with HIV were receiving 

combined antiretroviral therapy (cART); 10/72 (13.9%) were immunocompromised for 

other reasons; among those who are immunocompromised, 12/23 (52.2%) had 

clinical and/or histological evidence of HPV; 7/23 (30.4%) had clinical and/or 

histological evidence of MGLSc; in total, 34/72 (47.2%) men with PeIN had clinical 

and/or histological evidence of HPV: 13/20 (65%) BP cases, 16/34 (44.4%) BDP 

cases and 5/18 (27.8%) EQ cases had evidence of HPV; 12/34 of these cases were 

immunocompromised: 5/13 (38.5%) BP, 7/16 (43.8%) BDP and 0/5(0%) EQ whereas 

6/34 (17.6%) of these cases had MGLSc: 2/13 (15.4%) BP cases, 2/16 (12.5%) BDP 

and 2/5 (40%) EQ; 25/72 (34.7%) PeIN cases are associated with MGLSc; 6/72 

(8.3%) had both HPV and MGLSc: 5/20 (25%) BP, 9/34 (26.4%) and 11/18 (61%) EQ 

had associated MGLSc; multiple treatment modalities are often required to achieve 

remission; both immunocompetent and immunodysfunctional groups of patients 

responded to treatment satisfactorily; response to treatment of PeIN depends on 

coexisting inflammatory dermatoses such as MGLSc; none have progressed to 

PSCC.   

 
3.1.3 Penile squamous cell carcinoma (PSCC) 
 

The clinical details of subjects with PSCC are summarized in Appendix 3.6.  In total, 

37 cases (mean age ± SD, 62 ± 15 years, range 21-89 years) were identified and 

studied.  The mean duration of disease prior to presentation to both the Urology and 

Dermatology clinics was 7 months (SD ± 10 months, range 1 week-48 months). 

  

Four of 37 (10.8%) were circumcised at presentation (all for presumed MGLSc). 

None had undergone circumcision for religious or cultural regions.  Eight of 37 

(21.6%) had evidence of HPV: two had concomitant genital warts and koilocytosis 

histologically whereas koilocytosis only was seen in six who did not have clinical 

evidence of HPV.  Thirteen of 37 (35.1%) had MGLSc: three had clinical evidence of 

MGLSc, four had histological evidence of MGLSc and six had both.  The 

characteristics of subjects with PSCC and their relationship to HPV and MGLSc are 

to be found in Appendix 3.7.  One had lichen planus.  Eleven (29.7%) were 

immunodysfunctional: four with HIV, one was a renal transplant recipient (for Alport’s 
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disease), three had diabetes mellitus and three were taking immunomodulatory drugs 

(one for pemphigus vulgaris, one for sarcoidosis and one for psoriasis).  Seven of 37 

(18.9%) were ex-smokers and 12/37 (32.4%) were current smokers.   

 

All patients had been treated surgically and remain in remission.  Two patients were 

receiving ongoing treatment for PeIN. The mean length of follow-up was 2.3 years 

(SD ± 2.4 years) and the median was 1 year (range 0.08-10 year).  

 

Summary: The mean age of clinical presentation of PSCC was early in the seventh 

decade; the majority of the patients 33/37 (89.2%) were uncircumcised at 

presentation; 8/37 (21.6%) had evidence of HPV; 14/37 (37.8%) had inflammatory 

dermatoses including thirteen men with MGLSc and one with lichen planus; 2/37 

(5.4%) had both HPV and MGLSc.  11/37 (29.7%) were immunodysfunctional; 19/37 

(51.4%) were smokers; 2/37 (5.4%) patients required ongoing treatment for PeIN; all 

patients had been treated surgically and remained in remission by the end of the 

study period.   

  

3.2 Human papillomavirus (HPV) typing  
 
3.2.1 Male genital lichen sclerosus (MGLSc) 
 

HPV was detected in 33/88 (37.5%) cases of MGLSc.  Genital types were the most 

prevalent at 30/88 (34.1%) followed by 6/88 (6.8%) beta types and 4/88 (4.5%) 

cutaneous (wart) types (Table 3.4).  A wide spectrum of HPV types was detected and 

the results are summarised in Table 3.5.  HPV16 was the most prevalent HPV type: 

11/88 (12.5%).  Lesions have been defined as harbouring a mixed infection if more 

than one HPV type from any one HPV group (cutaneous, genital or beta) is identified.  

Fourteen cases of MGLSc harbouring multiple cutaneous or genital HPV types are 

detailed in Appendix 3.8. 

 
Table 3.4 HPV in MGLSc. MGLSC, male genital lichen sclerosus. 

 HPV positivity Genital type Beta type Cutaneous 
(wart) type 

MGLSc 33/88 (37.5%) 30/88 (34.1%) 
(HPV6, 11, 16, 
18, 31, 33, 42, 
43, 44, 45, 51, 
52, 53, 59, 66, 
74, 68 or 73) 

6/88 (6.8%) 
(HPV8, 14, 24, 
38, 93) 

4/88 (4.5%) 
(HPV1, 3, 27) 

91



HPV type HPV subtype Number of cases 
6 4 
11 5 
42 1 
43 2 
44 1 
74 4 

Genital type (low-risk: 
LR) 

 
16 11 
18 2 
31 1 
45 2 
51 2 
52 1 
53 2 
59 1 
66 2 

Genital type (high-risk: 
HR) 

68, 73 2 
 

8 2 
14 3 
38 1 
24 1 

Beta type 

93 1 
 

1 1 
2 1 

Cutaneous (wart) type 

27 1 
 
Table 3.5 HPV subtypes in MGLSc. HR, high risk; LR, low risk; MGLSc, male 
genital lichen sclerosus.  
 

 

Summary: HPV DNA was identified in 33/88 (37.5%) MGLSc; genital types were the 

most prevalent at 30/88 (34.1%) followed by 6/88 (6.8%) beta type and 4/88 (4.5%) 

cutaneous (wart) type; HPV 16 was the most prevalent HPV type: 11/88 (12.5%); 

14/88 (15.9%) had multiple HPV subtypes.   
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3.2.2 Penile intraepithelial neoplasia (PeIN) 
 

A total of 72 patients (34 BDP, 20 BP and 18 EQ) with PeIN were studied and their 

clinical features are in Chapter 3.1.2.  HPV results for PeIN have been reported in 

two ways: (1) PeIN as a whole and (2) according to subtypes of PeIN.  HPV was 

detected in 65/72 (90.2%) cases of PeIN.  Genital types were detected in 62/72 

(85%: HPV6, 11, 16, 18, 31, 33, 35, 39, 42, 43, 45, 51, 53, 54, 56, 58, 68 or 73).  

Cutaneous (wart) types were found in 7/72 (9.7%: HPV1, 3, 27, 29, 43, 91) and beta 

types in 9/72 (12.5%: HPV8, 12, 14, 15, 17, 22, 23, 24, 48, 80, 92, 93).  Subgroup 

analyses were performed for PeIN and the results are summarised in Table 3.6.  The 

most prevalent genotype was HPV16 at 35/72 (48.6%) followed by HPV33 at 7/72 

(9.7%) as shown in Table 3.7.  Multiple infections were seen in 18/72 (25%) PeIN: 

8/34 (23.5%) BDP, 7/20 (35%) BP and EQ, 3/18 (16.7%) as shown in Appendix 3.9.  

 

 
Table 3.6 Subgroup analysis of PeIN and HPV. BDP, Bowen’s disease of penis; 
BP, Bowenoid papulosis; EQ, Erythroplasia of Queyrat; PeIN, penile 
intraepithelial neoplasia. 
 

 

 

 

 

 

 

 HPV positivity Genital type Beta type Cutaneous 
(wart) type 

BDP 30/34 (88.2%) 27/34 (79.4%) 
(HPV6, 16, 18, 
31, 33, 35, 51, 
56, 58) 
 

3/34 (8.8%) 
(HPV8, 12, 15, 
23, 24) 

3/34 (8.8%) 
(HPV1, 27) 

BP 19/20 (95%) 19/20 (95%) 
(HPV6, 11, 16, 
33, 39, 42, 43, 
54, 56, 68 or 73) 

5/20 (25%) 
(HPV5, 17, 22, 
24, 38, 80, 92, 
93) 
 

3/20 (15%) 
(HPV1, 43, 91) 

EQ 16/18 (88.8%) 16/18 (88.9%) 
(HPV11, 16, 18, 
33, 43, 45, 53, 68 
or 73) 

1/18 (5.6%) 
(HPV14) 

1/18 (5.6%) 
(HPV43) 
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HPV type HPV subtype BP BDP EQ 
6 3 1  
11 2  1 
42 1   
43 1  1 

Genital type 
(low-risk: LR) 

54 1   
  

16 7 17 11 
18  3 1 
31  1  
33 2 4 1 
35  1  
39 1   
45  1 2 
51  1  
53   1 
56 1 1  
58  2  

Genital type 
(high-risk: 
HR) 

68, 73 2 1 2 
 

5 1   
8  1  
12  1  
14   1 
15  2  
17 1   
22 1   
23  1  
24 1 2  
38 2   
80 1   
92 1   

Beta type 

93 1   
 

1 1 1  
3  1  
27  1  
29  1  
43 1   

Cutaneous 
(wart) type 

91 1   
Table 3.7 HPV subtypes in subgroups of PeIN. BDP, Bowen’s disease of penis; 
BP, Bowenoid papulosis; EQ, Erythroplasia of Queyrat; HR, high risk; LR, low 
risk; PeIN, penile intraepithelial neoplasia.  
 

 

Summary: HPV DNA was identified in 65/72 (90.2%) PeIN; genital types were 

detected in 62/72 (85%) followed by beta types in 9/72 (12.5%) and cutaneous (wart) 
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types in 7/72 (9.7%); HPV16 was the most prevalent genotype at 35/72 (48.6%) 

followed by HPV33 at 7/72 (9.7%); multiple infections were seen in 18/72 (25%) 

PeIN. MGLSc was seen in 25/72 (34.7%) of PeIN: 5/20 (25%) of BP, 9/34 (26.5%) of 

BDP and 11/18 (61.1%) of EQ; In BDP, HPV positivity was seen in 30/34 (88.2%) 

cases and genital HPV was the most prevalent at 27/34 (79.4%) followed by beta 

types 3/34 (8.8%) and 3/34 (8.8%).  HPV16 is the most prevalent at 17/34 (50%) 

followed by HPV33 at 4/34 (11.8%) and HPV18 at 3/34 (8.8%).  HPV1, 8, 12, 15, 23, 

24, 27, 31, 33, 35, 51, 56, 58 was previously unreported in BDP. In BP, 19/20 (95%) 

cases were positive for HPV and genital HPV was the most prevalent at 19/20 (95%) 

followed by beta type 5/20 (25%) and 3/20 (15%). HPV16 is the most prevalent at 

7/20 (35%) followed by HPV6 at 3/20 (15%). HPV5, 17, 22, 24, 38, 43, 56, 68 or 73; 

80, 91, 92, 93 have not been previously reported in BP. In EQ, HPV positivity was 

reported in 16/18 (88.9%) cases and genital HPV was the most prevalent at 16/88 

(88.9%) followed by beta type at 1/18 (5.6%) and cutaneous (wart) type at 1/18 

(5.6%).  HPV16 is the most prevalent at 11/18 (61%) followed by HPV 45 at 2/18 

(11.1%) and HPV68 or 73 at 2/18 (11.1%).  HPV11, 14, 33, 43, 45, 53, 68 or 73 was 

previously unreported in EQ; 19 men with PeIN had neither clinical nor histological 

evidence of MGLSc or HPV.  

 

3.2.3 Penile squamous cell carcinoma (PSCC) 
 

A total of 37 patients with PSCC were studied and their clinical features are in 

Chapter 3.1.3.  HPV was detected in 20/37 (54.1%) of PSCC (Table 3.8).  Genital 

types were the most prevalent at 17/37 (45.9%: HPV6, 16, 31, 33, 43, 44, 45, 52, 56, 

74) followed by beta types 3/37 (8.1%: HPV14, 20).  HPV16 was the most prevalent 

subtype: 10/37 (27%) as shown in Table 3.9.  None of the penile SCC cases showed 

cutaneous (wart) types.  Two cases of PSCC showed multiple genital HPV types 

(Appendix 3.10). 

 

 
Table 3.8 HPV in PSCC. PSCC, penile squamous cell carcinoma.  

 HPV 
positivity 

Genital type Beta type Cutaneous 
(wart) type 

PSCC 20/37 
(54.1%) 

17/37 (45.9%) 
(HPV6, 16, 31, 
33, 43, 44, 45, 
52, 56, 74) 
 

3/37 (8.1%) 
(HPV14, 20) 

0/88 (0%) 
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HPV type HPV subtype Number of cases 
6 1 
43 1 
44 1 

Genital type (low-risk: 
LR) 

74 1 
 

16 10 
31 1 
33 1 
45 2 
52 1 

Genital type (high-risk: 
HR) 

56 1 
 

14 3 Beta type 
20 1 

 
Table 3.9 HPV subtypes in PSCC. HR, high risk; LR, low risk; PSCC, penile 
squamous cell carcinoma.  
 

 

Summary: HPV DNA was identified in 20/37 (54.1%) PSCC; HPV16 was the most 

prevalent type found in this study: 10/37 (27.0%) PSCC; HPV subtypes 14, 20, 31, 

33, 43, 44, 45, 52, 56 and 74 which were previously unreported in PSCC were seen 

in this work.  

 

3.3   HLA typing 
 
3.3.1 Male genital lichen sclerosus (MGLSc) 
 

The HLA profiles of 88 cases of MGLSc are shown in Appendix 3.11.  This is the 

same cohort of patients previously described in Chapter 3.1.1.  The allele 

frequencies of MGLSc cases and controls are shown in Appendix 3.12.  Table 3.10 

summarises (a) genomic frequencies (given as the percentage of individuals positive 

for a specified allele in the population studied) in cases and controls (b) the estimated 

odds ratio and crude p-value were calculated by the Chi-squared test.  The crude p-

values were then corrected for multiple comparisons using the Bonferroni method.  

Corrected p-values of less than 0.05 were regarded as significant.  Only the alleles of 

relevant associations that have been investigated are shown.   

 

Overall, there were no significant differences in frequency among the HLA-A and 

HLA-DQB1.  There was a significantly increased frequency of -B*35 (p=0.0033), -
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B*51 (p=0.015), -C*15 (p=0.00083), -DRB1*04 (p=0.0064) and -DRB1*10 (p=0.02).  

After Bonferroni correction, the above differences no longer reached statistical 

significance.  There was a reduced frequency of -DQA1*01 in the patient group and 

this was statistically significant following Yates’ correction (p=0.05).  

 

Allele 
group 

MGLSc 
(n=88) 
phenotype 
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

B*35 21 (23.9) 638 (12.7) 0.0033 0.23 2.15  
(1.24 – 3.59) 

B*51 13 (14.5) 367 (7.3) 0.015 1.05 2.20  
(1.11 – 4.04) 

C*15 9  (10.2) 161 (3.2) 0.00083 0.058 3.44  
(1.49 – 7.03) 

DRB1*04 42 (47.7) 1673 (33.3) 0.0064 0.45 1.83  
(1.17 – 2.85) 

DRB1*10 4 (4.5) 60 (1.2) 0.02 1.4 3.94  
(1.02 – 10.99) 

 
Allele 
group 

MGLSc 
(n=88) 
phenotype 
frequency 
(%) 

Reference 
population 
(n=537) 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQA1*01 50 (56.8) 365 (67.9) 0.05 3.5 0.62  
(0.38 – 1.01) 

 
Table 3.10 HLA allelles and MGLSc – only alleles of potential interest are listed. 
CI, confidence interval; MGLSc, male genital lichen sclerosus.   
 

 

3.3.2 Penile intraepithelial neoplasia (PeIN) 
 

The same group of 72 patients (34 BDP, 20 BP and 18 EQ) with PeIN were studied 

and their clinical features are described in Chapter 3.1.2.  The HLA data of 72 cases 

of PeIN were analysed in two ways: PeIN as a whole and subtype analyses.  The 

allele frequencies of all PeIN cases and controls are shown in Appendix 3.13.  The 

allele frequencies of each PeIN subtypes and controls are shown in Appendix 3.14.  

Table 3.11 summarises relevant significant results.   

 

Compared with the control group, there were no significant differences in the allele 

frequency in HLA-B.  There was a significant increase in frequency of -A*25 
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(p=0.044, with Yates’ correction), -DRB1*01 (p=0.0087, with Yates’ correction) and -

DRB1*04 (p=0.0091, with Yates’ correction), but the statistical significant was lost 

after Bonferroni correction. Haplotype -C*15 was statistically significant with Yates’ 

correction (p=0.00035) and after Bonferroni correction (p=0.049).  There was a 

reduced frequency of -DQB1*05 in the patient group, significant with Yates’ 

correction (p=0.0083). 

 

Only haplotypes -DQA1*01 showed statistically significant differences with Yates’ 

correction (p=0.00035) and after Bonferroni correction (p=0.02). 

 

Allele 
group 

PeIN (n=72) 
phenotype 
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

A*25 6 (8.3) 166 (3.3) 0.044 3.124 2.67  
(0.93 – 6.23) 

C*15 8 (11.1) 161 (3.2) 0.000703 0.0499 3.77  
(1.54 – 8.07) 

DRB*01 7 (9.7) 1186 (23.6) 0.0087 0.6177 0.35  
(0.13 – 0.76) 

DRB1*04 35 (48.6) 1673 (33.3) 0.0091 0.6461 1.89  
(1.15 – 3.10) 

 
Allele 
group 

PeIN (n=72) 
phenotype 
frequency 
(%) 

Reference 
population 
(n=537) 
phenotype 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQA1*01 33 (45.8) 365 (67.9) 0.00035 0.02485 0.40  
(0.23 – 0.68) 

 
Allele 
group 

PeIN (n=72) 
phenotype 
frequency 
(%) 

Reference 
population 
(n=177) 
phenotype 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQB1*05 11 (15.3) 58 (32.8) 0.0083 0.5891 0.37 
(0.16 – 0.78) 

 
Table 3.11 HLA allelles and PeIN – only alleles of potential interest at these loci 
are listed. CI, confidence interval; PeIN, penile intraepithelial neoplasia.  
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Bowenoid papulosis (BP) 

Haplotypes -A*29 (p=0.024, with Yates’ correction), -B*44 (p=0.0035, with Yates’ 

correction) and -B*56 (p=0.049, with Yates’ correction) were more frequent in cases 

than controls; these statistical differences were lost after Bonferroni correction, Table 

3.12.   

Allele 
group 

BP (n=20) 
phenotype 
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

A*29 5 (25) 422 (8.4) 0.024 1.392 3.63  
(1.03 – 10.58) 

B*44 13 (65) 1608 (32) 0.0035 0.203 3.95  
(1.46 – 11.70) 

B*56 2 (10) 45 (0.9) 0.049 2.842 12.29  
(1.34 – 53.75) 

 
Table 3.12 HLA allelles and BP – only alleles of potential interest are presented. 
BP= Bowenoid papulosis; CI, confidence interval.  
 

Bowen’s disease of the penis (BDP) 

Haplotypes -A*25 (p=0.024, with Yates’ correction) and -C*15 (p=0.0011, with Yates’ 

correction) were more frequent than controls, but not after Bonferroni correction. 

There was a reduced frequency of -DQA1*01 in the patient group significant with 

Yates’ correction (p=0.013), Table 3.13.  

Allele 
group 

BDP (n=34) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024)  
phenotype 
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

A*25 4 (11.8) 166 (3.3) 0.024 1.44 3.90  
(0.99 – 11.25) 

C*15 5 (14.7) 161 (3.2) 0.0011 0.066 5.2  
(1.55 – 13.84) 

 
Allele 
group 

BDP (n=34) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=537) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odd ratio 
(95%CI) 

DQA1*01 15 (45.5) 365 (67.9) 0.013 0.78 0.39  
(0.18 – 0.85) 

 
Table 3.13 HLA allelles and BDP – only alleles of potential interest are listed. 
BDP, Bowen’s disease of the penis; CI, confidence interval.  
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Erythroplasia of Queyrat (EQ) 
Regarding the -B loci, there was a significantly increased frequency of -B*13 

(p=0.0014, with Yates’ correction), -B*40 (p=0.022, with Yates’ correction) and -B*51 

(p=0.049, with Yates’ correction).  Other haplotypes such as -C*15 (p=0.011; with 

Yates’ correction) and -DQA1*02 (p=0.026, with Yates’ correction) were also 

increased in frequency.  None were statistically significant after correction (Table 

3.14).  

 

Allele 
group 

EQ (n=18) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024)  
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

B*13 4 (22.2) 211 (4.2) 0.0014 0.0714 6.52  
(1.55 – 20.97) 

B*40 6 (33.3) 633 (12.6) 0.022 1.122 3.47  
(1.06 – 10.02) 

B*51 4 (22.2) 367 (7.3) 0.049 2.499 3.63  
(0.86 – 11.61) 

C*15 3 (16.7) 161 (3.2) 0.011 0.561 6.04  
(1.11 – 21.64) 

 

Allele 
group 

EQ (n=18) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=537) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQA1*02 9 (50) 129 (24.1) 0.026 1.326 3.16  
(1.08 – 9.18) 

 
Table 3.14 HLA allelles and EQ – only alleles of potential interest are listed. CI, 
confidence interval; EQ, Erythroplasia of Queyrat.   
 
 
3.3.3 Penile squamous cell carcinoma (PSCC) 
 

The same group of 37 patients with PSCC were studied and their clinical features are 

in Chapter 3.1.3.  The HLA profiles of 37 cases of PSCC are detailed in Appendix 

3.15. The allele frequencies of PSCC cases and controls are given in Appendix 3.16. 

Relevant results are summarised in Table 3.15.   

 

Overall, no significant differences between case and control were noted for -C, -

DRB1 and -DQB1.  Near significance was seen with -A*03 (p=0.05).  A significant 
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difference was observed for -B*07 (p=0.0041, with Yates’ correction) and a 

marginally significant difference was noted for -DQA1*01 (p=0.042, with Yates’ 

correction).  

 

Allele 
group 

PSCC 
(n=37) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

A*03 4 (10.8) 1316 (26.2) 0.05 3.286 0.34  
(0.088 – 0.96) 

B*07 2 (5.4) 1407 (28) 0.0041 0.2542 0.15  
(0.017 – 0.57) 

 
Allele 
group 

PSCC 
(n=37)  
phenotype  
frequency 
(%) 

Reference 
population 
(n=537)  
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odd ratio 
(95%CI) 

DQA1*01 18 (50) 365 (67.9) 0.042 2.604 0.47  
(0.23 – 0.99) 

 
Table 3.15 HLA allelles and PSCC – only alleles of potential interest are listed. 
CI, confidence interval; PSCC, penile squamous cell carcinoma.  
 

 

Summary: Initial results suggested that HLA-B*35, -B*51, -C*15, -DRB1*04 and -

DRB1*10 were associated with susceptibility to MGLSc and -DQA1*01 with 

protection against MGLSc but statistical significance was lost with Bonferroni 

correction. HLA-C*15 (corrected p=0.049) confers susceptibility to PeIN whereas -

DQA1*01 (corrected p=0.02) protects against PeIN.  -B*07 and -DQA1*01 initially 

appeared to protect against PSCC, but statistical significance was not achieved with 

Bonferroni correction.   

 

 

3.4   HPV/HLA interaction 
 
Subgroup analysis has been performed according to HPV16 infection status for 

because this was the most prevalent genotype seen in this work (Tables 3.3, 3.5 and 

3.7).  Further analyses for other HPV types were not attempted as the numbers are 

too small.   
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3.4.1 Male genital lichen sclerosus (MGLSc) 
 

When HPV16 infected MGLSc cases were compared with controls, no significant 

difference in the allele frequencies was observed in none of the tested HLA classes 

(Appendix 3.17).   

 

3.4.2 Penile intraepithelial neoplasia (PeIN) 
 

Increased frequencies of -C*15, -DQA1*02 and -DQA1*03 were observed in all 

HPV16 infected PeIN cases compared with controls and this was statistically 

significant (p=0.0011, 0.0016 and 0.047, respectively).  However, the significance 

was lost following Bonferroni adjustment (corrected p=0.073, 0.11 and 3.1, 

respectively), Table 3.16. The allele frequencies of HPV16 infected PeIN cases and 

controls can be found in Appendix 3.18.  

 

Allele 
group 

HPV16-
positive 
cases (n=34) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

C*15 5 (14.7) 161 (3.2) 0.0011 0.0726 5.21  
(1.75 – 14.35) 

 
Allele 
group 

HPV16-
positive 
cases 
(n=34) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=537) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQA1*02 17 (50) 129 (24.1) 0.0016 0.1056 3.16 
 (1.47 – 6.79) 

DQA1*03 19 (55.9) 200 (37.2) 0.047 3.102 2.13  
(1.00 – 4.62) 

 
Table 3.16 HLA alleles and HPV16 infected PeIN – only alleles of potential 
interest are listed. CI, confidence interval; PeIN, penile intraepithelial neoplasia. 
 

 

Bowenoid papulosis (BP) 

The frequencies of -DQA1*03 and -DRB1*07 in this subgroup were statistically 

significantly increased compared with controls (p=0.025 and 0.011 respectively, with 
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Yates’ correction), but not after Bonferroni correction (corrected p=1.025 and 0.451, 

respectively), Table 3.17. The alelle frequencies of HPV16 infected BP cases and 

controls are in Appendix 3.19.  

 

Allele 
group 

HPV16-
positive 
cases (n=7) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=537) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQA1*03 6 (85.7) 200 (37.2) 0.025 1.025 10.1  
(1.21 – 466.38) 

 
Allele 
group 

HPV16-
positive 
cases (n=7) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DRB1*07 2 (28.6) 1432 (28.5%) 0.011 0.451 12.0  
(1.46 – 552.96) 

 
Table 3.17 HLA allelles and HPV16 infected BP – only alleles of potential 
interest are listed. BP, Bowenoid papulosis; CI, confidence interval.  
 

 

Bowen’s disease of the penis (BDP) 

Compared with the control group, the haplotypes -A*03 and -B*07 were statistically 

significant (p=0.026 and 0.011, respectively, with Yates’ correction) but not after 

Bonferroni correction (corrected p=1.38 and 0.58, respectively).  Regarding the -

DQB1 loci (Table 3.18), there were significantly increased frequencies of -DRB1*06 

(p=0.0082, with Yates’ correction) and -DRB1*03 (p=0.047, with Yates correction).  

The allele frequencies of HPV16 infected BDP cases and controls are to be found in 

Appendix 3.20.  

Allele 
group 

HPV16-
positive 
cases (n=16) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

A*03 9 (56.3) 1316 (26.2) 0.026 1.38 3.17  
(1.08 – 9.46) 

B*07 10 (62.5) 1407 (28) 0.011 0.58 3.67  
(1.26 – 11.39) 
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Allele 
group 

HPV16-
positive 
cases 
(n=16) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=177) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQB1*06 1 (6.3) 74 (41.8) 0.0082 0.43 0.087  
(0.002 – 0.59) 

DQB1*03 16 (100) 120 (67.7) 0.047 2.49 7.6  
(1.12 - 324.20) 

 
Table 3.18 HLA alleles and HPV16 infected BDP – only alleles of potential 
interest are listed. BDP, Bowen’s disease of the penis; CI confidence interval.  
 

 

Erythroplasia of Queyrat (EQ) 

Increased frequencies of -B*51 and -DRB1*07 were found in EQ cases compared 

with the control group and these were statistically significant with Yate’s correction.  

The p-value for -B*51 was 0.05 but this was not statistically significant following 

Bonferroni correction (p=2.05).  Although -DRB1*07 was marginally statistically 

significant (p=0.025, with Yates’ correction) but the significance was lost following 

Bonferroni adjustment.  There was a reduced frequency of -DQA1*02 in the patient 

group that was statistically significant with Yates’ correction (p=0.0078).  The 

haplotype –C*15 was statistically significant with Yates’ and Bonferroni adjustments 

(p=0.00027 and corrected p=0.01), Table 3.19. The allele frequencies of HPV16 

infected BDP cases and controls are in Appendix 3.21.  

 

Allele 
group 

HPV16-
positive 
cases 
(n=11) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

B*51 3 (27.3) 367 (7.3) 0.050 2.05 4.76  
(1.00 – 19.71) 

C*15 3 (27.3) 161 (3.2) 0.00027 0.01107 11.33 
 (2.36 – 47.29) 

DRB1*07 7 (63.6) 1432 (28.5) 0.025 1.025 4.39  
(1.11 – 20.47) 
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Allele 
group 

HPV16-
positive 
cases 
(n=11) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=537) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQA1*02 7 (63.6) 129 (24.1) 0.0078 0.3198 5.5  
(1.38 – 26.10) 

 
Allele 
group 

HPV16-
positive 
cases 
(n=11) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=177) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

DQB1*05 3 (27.3) 58 (32.8) 0.018 0.738 5.4  
(1.24 – 32.87) 

 
Table 3.19 HLA alleles and HPV16 infected EQ – only alleles of potential 
interest are listed. CI, confidence interval; EQ, Erythroplasia of Queyrat.  
 
 
3.4.3 Penile squamous cell carcinoma (PSCC) 
 

Compared with the control group, the frequency of haplotype -B*57 was statistically 

significant (p=0.045, with Yates’ correction) as shown in Table 3.20. The allele 

frequencies of HPV16 infected BDP cases and controls are detailed in Appendix 

3.22.  

 

Allele 
group 

HPV16-
positive 
cases (n=10) 
phenotype  
frequency 
(%) 

Reference 
population 
(n=5024) 
phenotype  
frequency (%) 

p-value Corrected 
p-value 

Odds ratio 
(95%CI) 

B*57 3 (30) 397 (7.9) 0.045 2.025 4.99  
(1.02 – 21.42) 

 
Table 3.20 HLA alleles and HPV16 infected PSCC – only statistical significant 
associations at these loci are listed. CI, confidence interval; PSCC, penile 
squamous cell carcinoma.  
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Summary: HPV16 associated MGLSc cases showed no statistically significant 

association with HLA.  HLA-C*15, -DQA1*02 and -DQA1*03 seemed associated with 

HPV16 infected PeIN cases, and -B*57 seemed to predispose to HPV16 infected 

PSCC, but statistical significance was not obtained following Bonferroni correction. 

3.5   Hepatitis C virus in male genital lichen sclerosus (MGLSc) 

Sixty one out of 88 men with MGLSc were included in this study (Table 3.24). All had 

clinical and histological findings consistent with the diagnosis of  MGLSc.  The 

average age was 45.4 years (range 21-72 years).  The duration of symptoms prior  

presentation to specialist was 2.4 years (range 0.057-30 years). None of the 61 

patients were HCV seropositive. The detailed results can be found in Appendix 3.23 

on page 288.  Nine patients had deranged ALT ranging between 46 to 171 IU/L. 

These patients and their general practitioners were notified for further investigation 

as dictated by individual clinical circumstances.   

Summary: No association between HCV and MGLSc was found. 
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3.6   Cables 1 expression in male genital lichen sclerosus (MGLSc), penile 
intraepithelial neoplasia (PeIN) and penile squamous cell carcinoma (PSCC) 
 
Twenty out of 197 cases (nine with MGLSc, four with PeIN and seven with PSCC) 

were studied (Table 3.21-3.23).  The mean age at diagnosis (i) for MGLSc was 43 

years (range 22-72 years), (ii) for PeIN was 56.8 years (range 48-61 years) and (iii) 

for PSCC was 63.1 years (range 40-80).  Two out of the MGLSc cases had genital 

warts, but none of the PeIN and PSCC cases. Six of nine cases of MGLSc were 

positive for any HPV subtypes whereas three of four PeIN cases were positive for 

any HPV subtypes.  Four of seven cases of PSCC were positive for any HPV 

subtypes.  Eight of nine confessed to urinary microincontinence.  None of the PeIN 

cases reported urinary microincontinence compared with just one of seven cases of 

PSCC.  Examples of immunohistochemical staining of (a) normal brain as a positive 

control (Figure 3.1), and (b) a negative control (Figure 3.2) are shown strong Cables 

1 nuclear staining was observed in all twenty cases, Figure 3.3-3.5.  

 

Code Cables 
1 

Age of 
onset 
(year) 

Genital 
wart 

Dribble Genital 
HPV 

Beta 
HPV 

Cutaneous 
HPV 

B253 + 22 No Yes 74 - - 
B496 + 45 No Yes 11, 53 - - 
C355 + 25 Yes Yes 6, 51, 52 - - 
C442 + 51 No Yes - - - 
C8743 + 45 No Yes 16, 43 24 27 
D120 + 41 No Yes 16 - 1 
J224 + 72 No No - - - 
M175A + 31 No Yes 16 14, 93 - 
N799 + 55 Yes Yes - - - 
 
Table 3.21 Cables 1, HPV and MGLSc; MGLSc, male genital lichen sclerosus.  
 
 
 
Code Cables 

1 
Age of 
onset 
(year) 

Genital 
wart 

Dribble Genital 
HPV 

Beta 
HPV 

Cutaneous 
HPV 

B460 + 61 No No - - - 
G681 + 48 No No 6, 33 - - 
J848 + 57 No No 16 - - 
N577 + 61 No No 16 - - 
 
Table 3.22 Cables 1, HPV and PeIN; PeIN, penile intraepithelial neoplasia. 
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Code Cables 
1 

Age of 
onset 
(year) 

Genital 
wart 

Dribble Genital 
HPV 

Beta 
HPV 

Cutaneous 
HPV 

A290 + 58 No No 16 - - 
C105 + 65 No No 31, 43, 

52, 74 
- - 

G185 + 40 No No 16 - - 
P996 + 80 No Yes - - - 
S026 + 66 No No - - - 
S613 + 60 No No 45 - - 
S642 + 73 No No - - - 
 
Table 3.23 Cables 1, HPV and PSCC; PSCC, penile squamous cell carcinoma 
 

 

 

 
Figure 3.1 Immunohistochemical staining of normal brain as positive 

control 
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Figure 3.2 Negative control was immunostained under the same conditions 
without anti-Cables 1 antibody (a case of penile intraepithelial neoplasia, PeIN). 
 

 

 
 
Figure 3.3. Strong nuclear Cables 1 reactivity in male genital lichen sclerosus 

(MGLSc) 
 

 

 

 

109



 
 
Figure 3.4. Strong nuclear Cables 1 reactivity in penile intraepithelial neoplasia 

(PeIN) 
 

 
 

Figure 3.5. Strong nuclear Cables 1 reactivity in penile squamous cell 
carcinoma (PSCC) 

 
Summary: Loss of Cables 1 expression is not seen in MGLSc, PeIN and PSCC.   
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3.7 Summary 
 

Subject characteristics 
The main findings for MGLSc are: 

• 88 men with MGLSc were studied. 

• The adult peak is late in the fourth decade.  

• The mean duration of symptoms before presentation was 2.5 years (SD ± 4.3 

years). 

• MGLSc is a disease of the uncircumcised male: nine of 88 (10.2%) subjects 

had already been circumcised at presentation (eight had circumcision for 

MGLSc and one had had a partial circumcision at 2 months of age for 

phimosis, probably due to GLSc).   

• Urinary contact is implicated in the pathogenesis of MGLSc. 

o It is significantly associated with a history of post-micturition 

dribbling/urinary microincontinence (7/88 (87.5%) men compared with 

3/53 (5.7%) controls without MGLSc (p=<0.01). 

o 7/88 (8.0%) had a history of exogenous trauma, contributing to chronic 

urinary exposure. 

• HPV infection and organ-specific autoimmunity do not seem relevant to the 

pathogenesis of MGLSc. 

o Only 8/88 (9.1%) had either clinical or histological evidence of HPV 

o Only 8/88 (9.1%) had a history of organ-specific autoimmunity.  

• 62/88 (70.5%) were initially treated medically but eventually required 

circumcision.  

• None progressed to frank PeIN or PSCC.   

 

The main findings for PeIN and subgroups are: 

• 72 patients (34 BDP, 20 BP and 18 EQ) with PeIN were studied. 

• The mean age at presentation for BP, BDP and EQ was 39, 50 and 47 years 

respectively: patients with BP were younger than those with BDP and EQ. 

Regarding all the patients with PeIN, 61/72 (84.7%) were uncircumcised at 

presentation.  Sixteen of 72 (22.2%) were smokers. Twenty three/72 cases 

(31.9%) of PeIN had a history of immunodysfunction; 13/72 (18.1%) were 

known to have HIV infection; all patients with HIV were receiving combined 

antiretroviral therapy (cART); 10/72 (13.9%) were immunocompromised for 

other reasons. 12/23 (52.2%) had clinical and/or histological evidence of 

HPV; 7/23 (30.4%) had clinical and/or histological evidence of MGLSc.   
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• 34/72 (47.2%) men with PeIN had clinical and/or histological evidence of 

HPV: Thirteen of 20 (65%) BP cases, sixteen of 36 (44.4%) BDP cases and 

five of 18 (27.8%) EQ cases had evidence of HPV. Twelve/34 of these cases 

were immunocompromised: 5/13 (38.5%) BP, 7/16 (43.8%) BDP and 0/5(0%) 

EQ whereas 6/34 (17.6%) of these cases had MGLSc: 2/13 (15.4%) BP 

cases, 2/16 (12.5%) BDP and 2/5 (40%) EQ.  

• 25/72 (34.7%) PeIN cases are associated with MGLSc; 6/72 (8.3%) had both 

HPV and MGLSc:  5/20 (25%) BP, 9/34 (26.4%) and 11/18 (61%) EQ had 

associated MGLSc.  

• Multiple treatment modalities were often required to achieve remission.  

• Both immunocompetent and immunodysfunctional groups of patients 

responded to treatment satisfactorily. 

• Response to treatment of PeIN depends on coexisting inflammatory 

dermatosis such as MGLSc. 

• None progress to PSCC.   

 

The main findings for PSCC are: 

• 37 cases of PSCC were studied. 

• The mean age of clinical presentation of PSCC was 62 years.  

• The majority of the patients 33/37 (89.2%) were uncircumcised at 

presentation. 

• 8/37 (21.6%) had evidence of HPV.  

• 14/37 (37.8%) had inflammatory dermatoses including thirteen men with 

MGLSc and one with lichen planus.  

• 11/37 (29.7%) were immunodysfunctional. 

• 19/37 (51.4%) were smokers.  

• 2/37 (5.4%) patients receive ongoing treatment for PeIN.  

• All patient had been treated surgically and remain in remission by the end of 

the study period.   

 

HPV 
The main findings of HPV typing in MGLSc are: 

• HPV was detected in 33/88 (37.5%) cases of MGLSc.   

• Genital types were the most prevalent at 30/88 (34.1%) followed by 6/88 

(6.8%) Beta type and 4/88 (4.5%) cutaneous (wart) type.  

• HPV 16 was the most prevalent HPV type: 11/88 (12.5%).  

• Fourteen (15.9%) cases had multiple HPV subtypes.   
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The main findings of HPV typing in PeIN and subgroups are: 

• HPV was detected in 65/72 (90.2%) cases of PeIN.   

• Genital types were detected in 62/72 (85%) followed by Beta types in 9/72 

(12.5%) and cutaneous (wart) types in 7/72 (9.7%). 

• HPV16 was the most prevalent genotype at 35/72 (48.6%) followed by HPV 

33 at 7/72 (9.7%).  

• Multiple infections were seen in 18/72 (25%) PeIN.  

• MGLSc was seen in 25/72 (34.7%) of PeIN: 5/20 (25%) of BP, 9/34 (26.5%) 

of BDP and 11/18 (61.1%) of EQ.  

• In BDP, HPV positivity was seen in 30/34 (88.2%) cases.  Genital HPV was 

the most prevalent at 27/34 (79.4%) followed by beta type 3/34 (8.8%) and 

3/34 (8.8%). HPV16 is the most prevalent at 17/34 (50%) followed by HPV33 

at 4/34 (11.8%) and HPV18 at 3/34 (8.8%).  HPV1, 8, 12, 15, 23, 24, 27, 31, 

33, 35, 51, 56, 58 was previously unreported in BDP.   

• In BP, 19/20 (95%) cases were positive for HPV.  Genital HPV was the most 

prevalent at 19/20 (95%) followed by beta types 5/20 (25%) and 3/20 (15%). 

HPV16 is the most prevalent at 7/20 (35%) followed by HPV6 at 3/20 (15%). 

HPV5, 17, 22, 24, 38, 43, 56, 68 or 73; 80, 91, 92, 93 have not been 

previously reported in BP.  

• In EQ, HPV positivity was reported in 16/18 (88.9%) cases.  Genital HPV was 

the most prevalent at 16/88 (88.9%) followed by beta type 1/18 (5.6%) and 

1/18 (5.6%). HPV16 is the most prevalent at 11/18 (61%) followed by HPV45 

at 2/18 (11.1%) and HPV68 or 73 at 2/18 (11.1%).  HPV11, 14, 33, 43, 45, 

53, 68 or 73 was previously unreported in EQ. 

• 19 men with PeIN had neither clinical nor histological evidence of MGLSc or 

HPV.  

 

The main findings of HPV typing in PSCC are: 

• HPV was detected in 20/37 (54.1%) of PSCC. 

• Genital type was the most prevalent at 17/37 (45.9%) followed by Beta types 

3/37 (8.1%).   

• HPV16 was the most prevalent subtype: 10/37 (27%). 

• None of the penile SCC cases showed cutaneous (wart) types.   

• Two cases of PSCC showed multiple genital HPV types. 

• HPV subtypes 14, 20, 31, 33, 43, 44, 45, 52, 56 and 74 which were previously 

unreported in PSCC were seen in this work.  
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HLA 
The main HLA alleles of interest that have emerged from this study are:  

• HLA-B*35 (p=0.0033, corrected p=0.23), -B*51 (p=0.015, corrected p=1.05), -

C*15 (p=0.00083, corrected p=0.058), -DRB1*04 (p=0.0064, corrected 

p=0.45) and -DRB1*10 (p=0.02, corrected p=1.4) appeared to predispose to 

MGLSc and -DQA1*01 (p=0.05, corrected p=3.5) appeared to protect against 

MGLSc;  

• HLA-C*15 (p=0.000703, corrected p=0.049) -appears to confer susceptibility 

to PeIN whereas DQA1*01 (p=0.00035, corrected p=0.02) appears to protect 

against PeIN;    

• HLA-B*07 (p=0.0041, corrected p=0.25) and -DQA1*01 (p=0.042, corrected 

p=2.6) appears to protect against PSCC, but statistical significance was not 

achieved with Bonferroni correction.   

 

HPV/HLA interaction 
• HPV16 associated MGLSc, PeIN and PSCC cases showed no statistically 

significant association with HLA after multiple corrections. 
 

Hepatitis C virus in MGLSc 
• No association between HCV and MGLSc (n=61) was found. 

 

Cables 1 expression 
• Loss of Cables 1 expression is not seen in MGLSc (n=9), PeIN (n=4) and 

PSCC (n=7).   
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CHAPTER 4: DISCUSSION 
 
4.1 Introduction 
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Male genital lichen sclerosus (MGLSc) is an acquired disease that results in sexual 

and urological dysfunction and predisposes to penile intraepithelial neoplasia (PeIN) 

and penile squamous cell carcinoma (PSCC).  The pathogenesis of GLSc has been 

a controversial topic.  Evidence has accumulated that MGLSc is due to post- 

micturition microincontinence causing chronic, occluded exposure to urine.  Other 

postulated predisposing factors have included infection eg with hepatitis C (HCV) or 

human papillomavirus (HPV), autoimmunity and human leucocyte antigen (HLA) 

immunogenotype.  PeIN and PSCC are associated with HPV and MGLSc although 

the nature of the latter relationship is obscure.  Down-regulation of the gene Cables 1 

(associated with squamous carcinogenesis) has been reported in MGLSc.  The role 

of HLA in PeIN and PSCC is unknown.  

 

This is the largest investigative endeavour of its kind in MGLSc and PeIN.  It has 

confirmed some previous findings, refuted others and revealed some new facets of 

MGLSc, PeIN and PSCC, and their associations, clinically, virologically, molecularly 

and immunogenotypically. Such insights help us understand the pathogenesis, guide 

treatment and prognostication and improve outcomes in MGLSc, PeIN and PSCC.   

 

What follows is a systematic discussion of the key findings of this work, their 

relationship to the published literature and their implications for clinical practice and 

further research. 

 

4.2 Subject characteristics 
 
4.2.1 Male genital lichen sclerosus (MGLSc) 
 

The adult peak is late in the fourth decade. 
MGLSc is thought to have a bimodal incidence, with the first peak occurring in 

childhood.   Previous published data from our group establish the second adult peak 

late in the fourth decade (Edmonds et al, 2011a).  This work supports that finding. 
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The mean duration of symptoms before presentation was 2.5 years (SD ± 4.3 years). 

Similar to my findings many men in the Edmonds et al (2011a) study reported 

symptoms for longer than two years prior to the definitive diagnosis of MGLSc.  

Mitigating this delay is important because of the recognized consequences of late 

diagnosis for sexual function, urological morbidity and risk of PSCC.  Better 

education of the public and patients as well as of doctors in general practice and in 

relevant specialties could impact on reducing this delay. 

 

MGLSc is a disease of the uncircumcised male: nine of 88 (10.2%) subjects had 

already been circumcised at presentation (eight had circumcision for MGLSc and one 

had had a partial circumcision at 2 months of age for phimosis, probably due to 

GLSc).   

Seventy nine of 88 (97.7%) subjects in this work were uncircumcised whereas nine 

had already been circumcised at presentation (eight had circumcision for MGLSc and 

one had had a partial circumcision at 2 months of age for phimosis). 

 

My work confirms that MGLSc is associated with the presence of the foreskin.  Only 

20/329 (6%) of those affected by MGLSc were circumcised at presentation in a 

previous retrospective study published by our group (Edmonds et al, 2011a).  In 

another study 119/771 (15%) males with GLSc were circumcised (Kantere et al, 

2014).  MGLSc hardly ever occurs in men who were circumcised at birth, unless they 

have hypospadias, trauma, piercing or become morbidly obese and develop a 

‘vanishing penis’ and a pseudo foreskin (Mattioli et al, 2002; Pestana et al, 2009; 

Bunker & Porter, 2016).  It is likely that the occlusive environment of a tightly 

apposed foreskin contributes to, and facilitates, the development of MGLSc. The 

similarities between the histologic findings in acrochordons and LSc support the role 

of chronic occlusion and irritation in MGLSc (Weigland, 1993): acrochordons, 

depending on the anatomic location, are often subject to chronic occlusion (under the 

breast, or on the neck, or in the axilla or groin) or pressure (on the hip or buttock).   

 

Urinary contact is implicated in the pathogenesis of MGLSc; it is significantly 

associated with a history of post-micturition dribbling/urinary microincontinence in 

77/88 (87.5%) men compared with 3/53 (5.7%) controls without MGLSc (p=<0.01); 

7/88 (8.0%) had a history of exogenous trauma, contributing to chronic urinary 

exposure. 



An increasingly powerful argument for the pernicious influence of chronic, occluded 

exposure of a susceptible epithelium to urine in the pathogenesis of MGLSc has 

been articulated in recent years by Bunker (Bunker & Porter, 2016).  Nearly 90% of 

men in my work experienced post-micturition incontinence compared with 3/53 

(5.7%) of control men without MGLSc (p=<0.01).  These findings are compatible with 

previously published data from our group (Bunker et al, 2013).  Others have 

correlated sub-preputial ‘wetness’ with foreskin length and balanitis (O’Farrell et al, 

2007; O’Farrell et al, 2008).  An association of incontinence and LSc has been noted 

in elderly women (Owen & Yell, 2002). More recently the occurrence of LSc in 

peristomal skin and around perineal urethrostomies (Niaimi & Lyon, 2013; Shim et al, 

2014) has been observed.  

 

A number of patients (8.0%) had a history of exogenous trauma, contributing to the 

development of chronic urinary exposure.  These included three who had 

cystoscopies, two who undertook self-catheterization/dilations, one who had had 

urethral trauma and one with genital piercing.  MGLSc is known to be associated with 

trauma, instrumentation, genital jewelry (piercing), and gross anatomical 

abnormalities (eg frank hypospadias) (Mattioli et al, 2002; Pestana et al, 2009; 

Bunker & Porter, 2016).  My findings are consistent with the predisposing role of 

trauma in the pathogenesis of MGLSc.  MGLSc recurs in grafts (eg used in the 

surgical repair of urethral lichen sclerosus and circumcision scars (Bunker, 2012). 

The contention is that these circumstances of urogenital trauma are responsible for 

anatomical and physiological changes that lead to or worsen microincontinence. 

 

None of the men in my study had extragenital or perianal LSc.  This is consistent with 

the findings of Edmonds et al (2011a) from our group where only 1.5% had 

extragenital involvement and none had perianal disease.  Another study has reported 

six out of 771 with MGLSc (0.8%) had extragenital LSc (Kantere et al, 2014).  Thus 

one can assert categorically that MGLSc is only very rarely associated with perianal 

disease, in striking contrast with women: the male perineum is rarely chronically 

exposed to urinary irritation.  

 

Together, these findings suggest microincontinence and urinary exposure in the 

pathogenesis of MGLSc.  The implications for prevention, treatment and prognosis 

are profound.   
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No amount of topical steroid (or any other anti-inflammatory or immunomodulatory 

drug, by any route) can be expected to cure patients with MGLSc unless this problem 

is rectified and they may not be possible despite the most scrupulous endeavours of 

physician and patient alike. 

 

Patients must be informed of the role of urinary microincontinence in the accusation 

of their disease, counselled as to the likely effectiveness of anti-inflammatory 

treatments and advised that should these fail, then circumcision is advocated. The 

role of skin barrier protection using regular emollients and the importance of soap 

substitution to avoid the synergistic contribution of further irritant are recommended 

to maximise the medical management of MGLSc.  Men in whom medical treatment 

fails should be circumcised to abrogate the subsequent effect of urinary occlusion, 

irritation and inflammation including by koebnerisation. Circumcision allows 

eukeratinisation and removes the koebnerising influences of the prepuce.  These 

factors may account for resolution of MGLSc post-circumcision.   

 

HPV infection and organ-specific autoimmunity do not seem relevant to the 

pathogenesis of MGLSc; only 8/88 (9.1%) had either clinical or histological evidence 

of HPV; only 8/88 (9.1%) had a history of organ-specific autoimmunity.  

HPV has previously been implicated in MGLSc (Drut et al, 1998; von Krogh et al, 

2002; Nasca et al, 2006; Prowse et al, 2008). The clinical evidence that has 

emanated from my work is that less than 10% of MGLSc patients had either clinical 

or histological evidence of HPV.  Edmonds et al (2011a) showed that out of 329 men 

with MGLSc, not one man had a partner with GLSc and only seven gave a history of, 

or presented with, coincidental genital warts.  These observations argue strongly 

against a role for HPV in the pathogenesis of MGLSc; this topic is revisited in Section 

4.3.   

 

Regarding autoimmunity, less than 10% had a history of organ-specific 

autoimmunity.  An association of LSc with autoimmunity has been reported frequently 

in the literature.  It appears to be stronger in FGLSc (6.6-21.5%) than in MGLSc (3-

7%).  A study of 350 women with FGLSc revealed that 21.5% had one or more 

autoimmune related diseases, 21% had a family history of autoimmune disease and 

42% had autoimmune antibodies (Meyrick Thomas et al, 1988).  Cooper et al (2008) 

found 28% had one or more associated autoimmune diseases compared with 9% of 

230 control patients.  In a group of 30 prepubertal girls with anogenital LSc, 6.6% had 

an associated autoimmune disease (vitiligo and alopecia areata) (Powell et al, 2000).  
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In a large study of 396 women and 136 men with GLSc (Kreuter et al, 2013), FGLSc 

was significantly associated with at least one autoimmune disease compared with 

MGLSc (18.9% c/w 5.1%), autoimmune thyroid disease (15.2% c/w 3.8%) and 

autoantibodies (9.6% c/w 0.7%). However, Edmonds et al (2011a) found that only 

7% men with GLSc had associated organ-specific autoimmune disease.  Another 

study showed that only 3% of 58 men with GLSc had a personal history of 

autoimmune disease (Azurdia et al, 1999).  In a more recent retrospective study, a 

questionnaire was sent to 771 men with GLSc; amongst the 456 who responded, 

autoimmune diseases were not common: 6% had diabetes mellitus, 2% had alopecia 

areata, 8% had vitiligo and 2% thyroid disease  (Kantere et al, 2014).  However, the 

prevalence of alopecia areata is said to be 2% in the United Kingdom (MacLean and 

Tidman, 2013) but ranges between 0.1 to 0.2% worldwide (Jabbari et al, 2013).  The 

prevalence of vitiligo is 1% in Europe, but ranges from 0.1 to >8% worldwide (Alikhan 

et al, 2011).  Autoimmune thyroiditis is more prevalent in women than in men but the 

overall prevalence is thought to be 2.6% (Sardu et al, 2012).  Therefore, my findings 

and a measured review of previous claimed associations suggest that autoimmunity 

is unlikely to be important in the pathogenesis of MGLSc.  These data suggest that 

vitiligo might be more common in LSc than other organ specific autoimmune 

diseases but it is possible that vitiligo is overdiagnosed and that, at least in the 

genital area, post inflammatory hypopigmentation might be mistakenly diagnosed as 

vitiligo: in practice this can be a challenging clinical differential diagnosis (Attilli & 

Attilli, 2015).  

 

Sixty two/88 (70.5%) were initially treated medically but eventually required 

circumcision. None has progressed to frank PeIN or PSCC.  

The conventional medical approach to the management of MGLSc is broadly 

established in the literature (Bunker, 2007; Bunker, 2010; Neill et al, 2010; Bunker, 

2011b; Bunker & Porter, 2016).  The role of circumcision is recognized as is the 

efficacy of ultrapotent topical corticosteroids, but their relative places in management 

are uncertain and the situation in men is not as well established as in women.  There 

are controversies.  Aggressive, early treatment with topical corticosteroids and the 

early use of minimally invasive surgical procedures may abort the progression of 

MGLSc (Bunker, 2011b; Tausch & Paterson, 2012).    

 

My findings confirm that the general principles of management should involve the use 

of ultrapotent topical corticosteroids, skin barrier and soap substitute to minimize 

inflammatory sequelae of urine.   This approach is effective in 50 to 60% of MGLSc.  
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Circumcision is effective (>75%) in cases unresponsive to medical treatment 

(Edmonds et al, 2011a).  Overall, the majority of MGLSc men in this work are in 

remission except two who had severe meatal disease and urethral stricture 

formation.  None developed squamous carcinoma during the study period.  These 

findings emphasize that effective and definitive management abrogates the risk of 

development of penile SCC.  A recent prospective study on adult vulvar lichen 

sclerosus has shown that poor compliance with topical corticosteroid treatment 

predisposes patients to the development of vulvar cancer and scarring (Lee et al, 

2015).  

 

Topical calcineurin inhibitors have been advocated in the treatment of GLSc (Böhm 

et al, 2003; Hengge et al, 2006; Kim et al, 2012).  The long-term safety profile of 

these drugs is not established and there are concerns about an increased risk of 

carcinogenesis with their use in a disease with a pre-malignant potential.  My work 

confirms that there is no clinical need to consider them even if they were known to be 

risk-free but especially with their attendant potential downstream dangers of 

squamous carcinogenesis. The goals of restoration of sexual function and 

minimisation of the risks of urethral disease and penile cancer, whilst preserving the 

foreskin if possible can be adequately achieved by first line treatment with ultrapotent 

topical steroids and in the event of failure or relapse second line circumcision. It is 

therefore recommended that calcineurin inhibitors should not be used as first line 

treatment (Bunker, 2007; Bunker, 2010; Bunker, 2011b).   

 

4.2.2 Penile intraepithelial neoplasia (PeIN)   
 
The mean age at presentation for BP, BDP and EQ was 39, 50 and 47 years 

respectively.  Patients with BP were younger than those with BDP and EQ. 

These findings confirm that Bowenoid papulosis (BP) usually affects younger, 

sexually active males whereas Bowen’s disease of penis (BDP) and erythroplasia of 

Queyrat (EQ) are more common in slightly older men (Porter et al, 2002; Wikström et 

al, 2012; Wollina et al, 2015).  The differences in age at presentation are probably 

the result of different aetiological factors.  Behavioural confounding influences may 

be involved, such as more sexual activity (eg higher number of partners) in the 

younger population.  It is estimated that approximately 75 to 80% of sexually active 

men and women have been exposed to genital HPV (Syrjanen & Syrjanen 1990; 

Koutsky 1997).   
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59/72 (81.9%) PeIN patients were uncircumcised at presentation.  

My work confirms that the presence of the foreskin appears to be an important risk 

factor in all forms of PeIN.  This is consistent with the literature; Porter et al (2002) 

showed that 28/35 (80%) of PeIN at presentation were uncircumcised.  The exact 

role of the prepuce in the aetiopathogenesis of PeIN is not known. However, it is a 

fact supported by the observational, epidemiological and meta-analytical literature 

that penile cancer is a disease that is confined almost exclusively to uncircumcised 

men (Bunker 2004; Larke et al, 2011; Morris et al, 2011; Bunker & Porter, 2016).  

Meta-analysis has also confirmed the findings of epidemiological studies that 

diseases of the foreskin manifesting as phimosis and balanitis increase the risk of 

penile cancer by twelve fold and four fold respectively (Morris et al, 2011). In male 

genital dermatological practice most cases of balanoposthitis are due to MGLSc and 

the cancer risk due to MGLSc is established in the literature at 0-12.5% (Liatsikos et 

al, 1997; Nasca et al, 1999; Depasquale et al, 2000; Micali et al, 2001; Barbagli et al, 

2006; Edmonds et al, 2011a).  

 

The unkeratinized epithelium of the inner foreskin is thought to be more susceptible 

to HPV entry than the rest of the penis (Castellsagué et al, 2002; Daling et al, 2005).  

Penile cancer appears to develop along two separate pathways, one of which is 

mediated by HPV infection (Powell et al, 2001; Rubin et al, 2001; Perceau et al, 

2003; Gross & Pfister, 2004; Prowse et al, 2008; Backes et al, 2009; Miralles-Guri et 

al, 2009; Renaud-Vilmer et al, 2010; Bunker, 2011a; Bunker and Porter, 2016) 

 

Sixteen/72 (22.2%) were smokers.  

There is an established strong association between smoking and penile carcinoma, 

both in situ and invasive (Maden et al, 1993; Daling et al, 2005, like other HPV-

associated anogenital cancers.  Smoking has been linked to an increased risk of 

anogenital HPV and warts in men, with a dose-dependent response; smokers of 

more than ten cigarettes per day have been shown to be twice as likely to have 

anogenital warts compared to non-smoking men (Hellberg et al, 1987).  With penis 

cancer, a clear dose-response relationship has been observed with smokers of 

greater than ten cigarettes/day having a significant greater risk than light smokers 

(Hellberg et al, 1987).  Another study has found that the risk of penile cancer among 

men who smoked at diagnosis was 2.8 times that of men who never smoked, and 

lifetime smoking of greater than 45 pack-years of cigarettes elevated the risk to 3.2 

times compared with men who had never smoked (Maden et al, 1993).  In addition to 

the carcinogenic potential of tar metabolites in the urine (Byrd et al, 1992), smoking 
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may also have an indirect role in tumour transformation by attenuating host immunity 

(Madkan et al, 2007).  Consequently, it seems prudent to encourage smoking 

cessation in men with PeIN (and penile cancer).   

 

Twenty three/72 (31.9%) cases of PeIN had a history of immunodysfunction; 13/72 

(18.1%) were known to have HIV infection; all patients with HIV were receiving 

combined antiretroviral therapy (cART); 10/72 (13.9%) were immunocompromised for 

other reasons; 12/23 (52.2%) had clinical and/or histological evidence of HPV; 7/23 

(30.4%) had clinical and/or histological evidence of MGLSc.  

The immune system is thought to play a role in preventing and containing 

carcinogenesis by immunosurveillance (Madkan et al, 2007; Gormley & Kovarik, 

2012). It is not known what factors drive carcinogenesis in GLSc (whether 

immunological or chronic inflammation and scarring).  The immune system plays an 

important part in the clearance and persistence of HPV infection: in general, patients 

who are immunocompromised are more likely to be infected with HPV, often have 

high-risk HPV infections and progression to intraepithelial neoplasia (Gormley & 

Kovarik, 2012).  A higher prevalence of HPV has been seen in HPV positive MSM 

compared with HIV negative MSM and men in the general population (Hernandez et 

al, 2014; Méndez-Martínez et al, 2014; Sammarco et al, 2015).  Studies examining 

HPV carriage have shown that skin samples of plucked hairs are positive for HPV 

DNA in close to 100% of immunocompromised patients, compared with only 50% of 

immunocompetent volunteers (Boxmann et al, 1997).   It is difficult to demonstrate a 

direct correlation between HIV/AIDS-induced immunodysfunction and the risk of 

acquiring HPV infection, given that HIV-infected individuals may be more likely to 

have sexual behaviour, age, characteristics and other shared risk factors for HPV 

infection (Koutsky 1997).   

 

There is a literature associating PeIN with HIV (Voltz et al, 1999; Porter et al, 2002; 

Loo & Holt, 2003; Zhou et al, 2013).  Voltz et al (1999) found anogenital warts in 16% 

of all HIV-positive males, nearly half of whom showed histological signs of 

intraepithelial neoplasia.  Porter et al (2002) described eight HIV patients with PeIN. 

Loo & Holt (2003) reported patients with BP associated with HIV, lymphopenia and 

depressed cell-mediated immunity. Cases of BDP associated with HIV have been 

reported (Schmitz et al, 2007; Taliaferro & Cohen, 2008; Al-Dawsari et al, 2014).  

Zhou et al (2013) reported a case of HIV with histological signs of PeIN III.  In my 

work, BP (n=20) was observed in patients with HIV (4 cases), renal transplantation (1 

case), lung transplantation (1 case) and those who received immunosuppressive 
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medication (2 cases: a case with chronic plaque psoriasis and another with Behcet’s 

disease).   Our cohort of BDP cases (n=34) included patients with HIV (7 cases), 

those who received immunosuppressive drugs (1 case of myasthenia gravis, 1 case 

of ulcerative colitis, 1 case of psoriasis) and one bone marrow transplant recipient.  

The EQ cohort (n=18) contained one case of HIV and one case of 

lymphoproliferative malignancy.  

 

HIV-positive men have up to an 8.5-fold increased risk of penile cancer compared 

with their HIV-negative counterparts (Aynaud et al, 1994; Frisch et al, 2000; 

Gomousa-Michael et al, 2000; Newnham et al, 2005; Sirera et al, 2006; Kreuter et al, 

2008; Silverberg et al, 2009; Simard et al, 2010), along with higher rates of high-

grade PeIN than HIV-negative men (Bernard et al, 1992; Gomousa-Michael et al, 

2000).  Higher rates of HPV infection, persistence, and higher viral loads are all 

potential explanations for the increased risk of HPV-associated cancers in this 

population.  Transplant recipients receiving iatrogenic immune suppression have an 

even greater risk of developing carcinoma of the penis, with a standardized incidence 

ratio of 15.79, compared with 4.42 in HIV/AIDS patients (Grulich et al, 2007).  PeIN 

has also been shown to be more frequent in HIV-positive men with anal dysplasia 

(Kreuter et al, 2008).   

 

Thirty four/72 (47.2%) men with PeIN had clinical and/or histological evidence of 

HPV: 13/20 (65%) BP cases, 16/36 (44.4%) BDP cases and 5/18 (27.8%) EQ cases 

had evidence of HPV. Twelve/34 of these cases were immunocompromised: 5/13 

(38.5%) BP, 7/16 (43.8%) BDP and 0/5(0%) EQ whereas 6/34 (17.6%) of these 

cases had MGLSc: 2/13 (15.4%) BP cases, 2/16 (12.5%) BDP and 2/5 (40%) EQ.  

HPV infection is often transient and without symptoms; spontaneous regression 

occurs in a large proportion of those infected; only some infected individuals develop 

visible clinical manifestations (Madkan et al, 2007).  These aspects of HPV infection 

could be caused by immunological differences between individuals that in theory 

could predispose some to a higher tendency towards persistence of the HPV 

infection and thereby to an increased risk of precancer and cancer.  In general, three 

different categories of HPV infection exist: latent infection, subclinical infection and 

visible clinical manifestations (Gross & Pfister, 2004).    Latent infection is defined by 

the presence of detectable HPV DNA, but without evidence of microscopic or 

macroscopic disease.  Subclinical HPV infection is defined by the presence of 

detectable HPV DNA and microscopic disease, but without evidence of macroscopic 

infection.  Clinical HPV infection is defined by the presence of macroscopic lesions. 
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Whether any of the detected HPV types are aetiologically involved in the lesion, is 

not always known.  The expression of p16 is consistent with an active role for HPV in 

interfering with retinoblastoma pathway (Klaes et al, 2001; O’Neill & McCluggage, 

2006; Ferrándiz-Pulido et al, 2013).  My molecular results are discussed later, but it 

is interesting that only two thirds of the BP patients had clinical or histological 

evidence  of  HPV   when  HPV is   held to be a defining association of the 

clinicopathological entity. 

 

Twenty five/72 (34.7%) PeIN cases were associated with MGLSc; 6/72 (8.3%) had 

both HPV and MGLSc: 5/20 (25%) BP, 9/34 (26.4%) and 11/18 (61%) EQ had 

associated MGLSc. 

A high prevalence of MGLSc (50%) in EQ has previously been reported by our group 

(Porter et al, 2002) and is consistent with our current finding.  It may be that 

uncircumcised males with preputial dermatoses are exposed to a local carcinogenic 

influence such as chronic inflammation or other environmental or excreted 

carcinogens (as in smokers).  Some authors have observed that warty or basaloid, 

undifferentiated PeIN is occasionally encountered on a background of MGLSc 

(Chaux et al, 2012).  The association between MGLSc and differentiated variants of 

PeIN has been controversial with most recent studies supporting the association 

(Powell et al, 2001; Perceau et al, 2003; Velazquez & Cubilla, 2003; Barbagli et al, 

2006; Chiesa-Vottero et al, 2006; Renaud-Vilmer et al, 2010; Chaux, et al, 2012) 

whilst others do not (Santos et al, 2006; van Seters M et al, 2007).  Despite these 

seemingly contradictory data, there are undoubtedly a significant number of bona fide 

cases of PSCC arising on a background of lichen sclerosus, highlighting the 

importance of maintaining a high level of vigilance particularly in cases of atypical 

hyperkeratotic lesions associated with MGLSc.  Interestingly, 19 men with PeIN had 

neither clinical nor histological evidence of LSc or of HPV: 4 BP, 11 BDP and 4 EQ. 

 

Multiple treatment modalities were often required to achieve remission; both 

immunocompetent and immunodysfunctional groups of patients responded to 

treatment satisfactorily; response to treatment of PeIN depends on coexisting 

inflammatory dermatoses such as MGLSc; none have progressed to PSCC.   

Controlled trials comparing treatment are currently lacking.  No single treatment is 

ideal for all patients.  Many factors are used in the selection of treatment.  This could 

be patient preference, provider experience, morphology (such as thickness and size 

of the lesions), number of lesions, anatomical location and availability of treatment 

modalities.  At the current time, existing modalities employ destruction, anti-
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proliferative therapy or immunomodulation.  Additionally, therapies can be either 

patient-applied or provider-administered. Increasingly, there is an emerging rationale 

for adjunctive, post-exposure HPV vaccination.   

 

BP is known to spontaneously regress.  However, the lesions can also recur and are 

thought to be able to progress to BD and become frank malignant (De Villez & 

Stevens, 1980; Yoneta et al, 2000).  Significant risk factors for malignant 

transformation could be smoking, immune suppression, high-risk HPV types and 

individual immunogenetic constitution.  In contrast to BP, malignant transformation of 

EQ and BD is considerably higher, being noted in up to 33% of cases (Brady KL et 

al, 2013).  A series evaluating the natural history of PeIN, with follow-up ranging from 

3 to 19 years, reported an 89% rate of progression to invasive cancer (Malek et al, 

1993).  In my work, none of the PeIN patients have progressed to invasive penile 

cancer.  The follow-up in this study is relatively short with a mean of 3.1 to 4.2 years.  

Long-term follow-up is clinically advocated, to detect recurrence or transformation as 

early as possible. But follow-up is also needed academically to determine the 

success or otherwise of evolving management stratagems. It is unlikely that the field 

will ever be amenable to randomised clinical trial methodology, given the rarity of the 

problem, the heterogeneity of the case mix (inclusion and exclusion criteria), the 

plurality of therapeutic options, the long follow-up necessary for the important 

outcomes, recurrence, transformation, death and the cost. 

 

 

4.2.3 Penile squamous cell carcinoma (PSCC)   
 

The number of cases of PSCC studied in my work is small compared with the 

published literature and unlikely to provide new insights into the clinical facets of the 

disease. 

 

The mean age of clinical presentation of PSCC was early in the seventh decade.  

PSCC can occur at any any age in  adu l ts .   In  the  literature the mean age at 

diagnosis  of  penile  cancer  is  60 years old with an aged-related incidence rising 

constantly  to reach its highest level at 70 years  (Aynaud et al 2000; Carver et al 2

002).   Nineteen percent occur in men younger than  40 and seven percent in  men 

younger  than  30  (Favorito et al, 2008).   The  youngest in our work was aged 21 at 

diagnosis.   

 

 



The majority of the PSCC patients 33/37 (89.2%) were uncircumcised at 

presentation. 

This is concordant with established dogma. PSCC is predominantly seen in men who 

have not been circumcised shortly after birth, and is very rare in populations who 

routinely practice circumcision during the neonatal or childhood period (Maden et al, 

1993; Bleeker et al, 2009).  Even in developing countries with high incidence of 

penile cancer, such as in Nigeria and India, the disease is rare in subpopulations that 

ritually practice circumcision after birth (Bleeker et al, 2009).   

 

Neonatal circumcision is well established as an effective prophylactic measure for 

PSCC.  It protective effect may be explained by the fact that certain conditions, for 

example phimosis cannot occur and MGLSc is extremely rare in men circumcised 

neonatally.  Phimosis has been associated with an increased risk of penile 

carcinogenesis.  In circumcised men, phimosis can cause injuries that can facilitate 

access of HPV to the basal epithelium.  Furthermore, phimosis can cause 

inflammation of the glans or prepuce that may result in chronic infection, which 

increases the risk of penile carcinoma even with only a few sexual partners.  

Circumcision may protect against HPV-associated disease by facilitating resolution or 

containment of infection.  Circumcision needs to be performed in the neonatal period 

in order to reduce the risk of malignant tumours.  Some studies observed that men 

who were not circumcised in childhood have a higher risk of invasive penile 

carcinoma and phimosis compared to circumcised men (Daling et al, 2005; Pizzocaro 

et al, 2009).  However, some reported no difference in the risk of penile carcinoma 

between men circumcised in childhood and uncircumcised men (Madsen et al, 2008).  

 

Eleven/37 (29.7%) cases of PSCC were immunodysfunctional; 19/37 (51.4%) were 

smokers.  

The roles of the immune system, HPV and smoking in PSCC are discussed in 

Section 4.2.2. 

 

Eight/37 (21.6%) had evidence of HPV; 14/37 (37.8%) had inflammatory dermatoses 

including 13 men with MGLSc and one with lichen planus; 2/37 (5.4%) had both HPV 

and MGLSc.   

PSCC is the most common penile malignancy.  HPV infection is known to be 

associated with PSCC.  A systematic review estimated that the overall prevalence of 

HPV in penile cancer is 47.9% but ranges from 30 to 100%, depending on the 

methods of HPV detection, subtypes of HPV investigated, population studied and 
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histological subtype (Maden et al, 1993; Rubin et al, 2001; Backes et al, 2009).  HPV 

is commonly reported in basaloid and warty penile cancer (80-100%) whereas the 

association is much lower in keratinizing and verrucous penile carcinomas (0-35%) 

(Rubin et al, 2001; Cubilla et al, 2010).   Our work is limited by rather small number of 

PSCC and further analysis of the PSCC and HPV relationship is not likely to be 

fruitful.   

 

Risk factors for penile cancer other than HPV include smoking, ultraviolet radiation 

and predisposing dermatoses like GLSc and lichen planus.  PeIN represents in situ 

carcinoma that may eventually lead to SCC if not recognized and treated early 

enough.  Our findings reflect many of the recognised risk factors.   

 

Two/37 (5.4%) patients with PSCC required ongoing treatment for residual PeIN; all 

PSCC patients were treated surgically and remained in remission by the end of the 

study period.   

PSCC may result in severe and profound afflictions related to the nature of the 

disease and the mutilating effects of its treatment.  The rare occurrence of this 

condition limits the feasibility of randomized controlled trials.  Surgery remains the 

treatment of choice for penile SCC.  A widely accepted treatment algorithm is 

described in detail in the guidelines of the European Association of Urology 

(Pizzocaro et al, 2010).   

 

4.3 Human papillomavirus (HPV) typing 
 

4.3.1 HPV and MGLSc 
 

HPV DNA was identified in 33/88 (37.5%) MGLSc; genital types were the most 

prevalent at 30/88 (34.1%) followed by 6/88 (6.8%) beta type and 4/88 (4.5%) 

cutaneous (wart) type; HPV 16 was the most prevalent HPV type: 11/88 (12.5%); 

14/88 (15.9%) had multiple HPV subtypes.   

Many studies have attempted to define the prevalence of HPV infection in 

asymptomatic men.  A systematic review has reported the prevalence of HPV 

infection among men range from 1.3 to 72.9%, with most studies reporting ≥20% 

(Dunne et al, 2006).  The variation in prevalence is likely due to differences in 

sampling techniques, the populations studied, anatomic sites samples (eg scrotum, 

shaft, glans penis/coronal sulcus) and HPV DNA detection method used.  The use of 

a more sensitive sampling technique ie a pre-wetted Dacron swab rather than a 
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cytobrush or collecting a urine sample (Weaver et al, 2004) can result in a higher 

HPV prevalence estimate.  Similarly, HPV prevalence is higher when samples are 

collected from a greater number of anatomic sites (Nielson et al, 2007).   

 

There is a limited literature on the role of HPV in vulval LSc.  HPV types 6, 11, 16 

and 18 were investigated in 18 cases of vulval LSc using in situ DNA hybridization 

and PCR on formalin-fixed paraffin-embedded specimens (Kiene et al, 1991).  Four 

of 18 were positive for HPV16 but HPV6, 11 or 18 were not seen.   Another study 

examined the presence of HPV in 34 patients with vulvar LSc compared with 17 

patients without vulval disease (Aidé et al, 2010).  None of the samples from patients 

with LSc had concurrent HPV infection, although HPV was found in 23.2% of 

samples from the control group.  

 

Drut et al (1998) detected 16/23 (70%) HPV DNA in prepuces of boys aged 4 – 14 

years treated surgically for phimosis with a histological diagnosis of MGLSc. Another 

study reported no evidence of HPV DNA in 82 boys who underwent circumcision for 

persistent phimosis, including six with histological evidence of MGLSc (Pilatz et al, 

2013).  Von Krogh et al (2002) found high-risk HPV DNA in 4/19 (21%) men with a 

clinical and histological diagnosis of MGLSc.  Nasca et al (2006) reported the 

presence of HPV DNA in 8/46 (17.4%) cases of clinically and histologically proven 

MGLSc compared with 4/46 (8.7%) healthy controls. HPV DNA was positive in 6/18 

(33%) histologically proven MGLSc cases described by Prowse et al (2008).  My 

work has shown HPV DNA in 33/88 (37.5%) case of MGLSc and is the biggest study 

to examine the relationship of HPV and MGLSc to date.   

 

In terms of HPV subtypes, Drut et al (1998) detected HPV6, 16 and 18, amongst 

which type 6 was the most prevalent at 8/16 (50%).  In the work by Krogh et al 

(2002), low-risk (includes HPV types 6, 11, 34, 42, 43 and 44) and high-risk (includes 

HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 54, 56 and 58) oligoprobe mixtures 

were used and hence the breakdown of each HPV subtype was not established.  

Nasca et al (2006) detected HPV16, 18 and 45, amongst which type 16 was the most 

prevalent at 6/8 (75%).  In the work by Prowse et al (2008), HPV16 was present in all 

HPV positive MGLSc samples: 3 cases with HPV16, 1 case with HPV16 and 18, 1 

case with HPV16 and 33, and another case with HPV16, 18, 33, 51.   In my work, 

HPV16 was the most prevalent HPV type at 11/88 (12.5%) in keeping with the 

published literature.  All HPV subtypes reported in the literature (HPV types 6, 16, 18 
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and 51) were seen in my work except HPV type 33.  Multiple HPV infection was seen 

in 14/88 (15.9%).  

 

My work showing HPV DNA to be present in 37.5% of men with GLSc is not 

dissimilar to previous virological findings in men in general and GLSc in particular, 

but represents the highest rate reported in adult men with GLSc.  The previous 

studies have involved smaller numbers of cases and employed limited HPV typing 

techniques.  Only certain genital types HPV were routinely tested.  Other HPV types 

such as cutaneous and beta types have not routinely been sought by other 

investigators.  My work describes the largest number of GLSc studied virologically 

and has deployed novel, validated molecular HPV typing techniques capable of 

detecting a broad spectrum of HPV types -73 in all- cutaneous (wart), genital and 

beta HPVs.  The PCR-based detection system uses a general primer set, designated 

SPF10 that amplifies a 65-bp segment of the L1 region of the HPV genome.  This 

assay is especially suited and efficient in amplifying smaller amplicons from formalin-

fixed, paraffin-embedded tissue samples which often yield poorly amplifiable DNA.  

Amplicons are detected in an enzyme-linked immunosorbent assay using a mixture 

of HPV-specific probes that recognize a broad range of genotypes in comparison to 

type specific PCR (Kleter et al, 1999).  

 

Regarding the differential prevalence of HPV types in men, a study from the 

Americas showed that 50.5% of men were positive for at least one known HPV type 

and 25.7% of men were positive for multiple HPV genotypes (Giuliano et al, 2008).  

Among men with HPV infections in that study, 12% had oncogenic types only, 20.7% 

had non-oncogenic types only, 17.8% had both oncogenic and non-oncogenic types 

and 14.7% were positive for an unclassified HPV infection (tested for PCR HPV 

positive but negative to 37 mucosal HPV types tested).  HPV16 was the most 

common typed detected (6.5%).  Similar results were observed in another study of 

men in the US sampled for HPV from six anogenital sites (penile shaft, glans/corona, 

scrotum, urethra, perianal area and anal canal) (Nielson et al, 2007).  HPV was most 

commonly detected in samples taken from the shaft (49.9%), glans (35.8%), scrotum 

(34.2%), and less frequently from the perianal area (20%), anal canal (17.6%), 

urethral (10.1%) and semen (5.3%) (Nielson et al, 2007).   High risk HPV was 

detected in six of 50 (12%) foreskin samples in asymptomatic boys before first sexual 

intercourse.  These foreskin specimens were obtained after radical circumcision for 

phimosis.  All positive samples showed HPV16 (de Martino et al, 2013).  In our work, 

a high prevalence of HPV16 (12.5%) has been detected consistent with previous 
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published data.  In addition, several previously unreported HPV subtypes: 1, 3, 11, 

14, 24, 27, 31, 42, 43, 45, 52, 53, 59, 66, 74, 68 or 73, 93 have also been seen in 

MGLSc here.  All these findings raised the question whether some of these HPV 

were merely skin surface, background “‘passenger HPV’ or “driver HPV”.  Driver HPV 

is causally significant in a lesion, whereas passenger HPV refers to a bystander or 

opportunistic infection that is incidental to disease/tumour pathogenesis which may 

be present in only a minority of cells within pathological tissue/tumour mass.   

 

On balance, in the light of my findings and those of others, it is arguable that HPV is 

a passenger phenomenon in MGLSc and not pathogenic.  This argument is further 

sustained by the following considerations.  

 

Firstly, to recapitulate, none of the MGLSc patients had clinical evidence of genital 

warts at presentation; although five of the 88 (5.7%) reported a previous history of 

genital warts, HPV infected cells (koilocytosis) were not seen in their penile biopsies; 

three of the 88 (3.4%) reported no apparent history of genital warts but koilocytosis 

was seen in the penile biopsies.   Yet 33/88 (37.5%) of MGLSc in my work showed 

the presence of HPV DNA. Techniques for virological presence are clearly more 

sensitive than clinical assessment (patient history and clinician examination) and 

histology, but the time dynamic and field change propensities of HPV infection will 

impact on these discrepancies.  

 

Secondly, since the sensitivity of the PCR techniques support the detection of either 

driver or passenger HPV (Evans, et al 2005; Matsukura & Sugase, 2008).  Therefore, 

the possibility exists that HPV detected by PCR in MGLSc (PeIN and PSCC) could 

be background rather than driver HPV.  

 

Next, p16INK4a can be used as a surrogate marker for HPV infection and the activity of 

viral oncoproteins (Nindl et al, 2004; Doxtader & Katzenstein, 2012; Mooren et al, 

2014).  In HPV-related lesions, oncoprotein E7 combine with retinoblastoma (RB) 

and cause functional inactivation of RB.  This results the release of the transcriptional 

factor E2F from the Rb-E2F protein complex and the promotion of cell cycle 

progression, and leads to release of the p16 gene from its transcriptional inhibition, 

causing p16 to be expressed at high level.  p16INK4a expression can be used for 

distinguishing high risk from low risk HPV infection. In other words, P16INK4a 

immunostaininng of such lesions allows for a visual verification of the extent of tissue 

involved by oncogenic mucosal HPV. Further work using p16INK4a as a surrogate 
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biomarker has subsequently been done on the same cohorts of MGLSc, PeIN and 

PSCC. 186 cases (87 MGLSc, 62 PeIN and 37 PSCC) were studied.  p16INK4a 

antibody (JC8) (Santa Cruz, sc-56330) at dilution 1:200 was used to stain paraffin 

embedded tissues sections using conventional immunohistochemichal techniques.  

The Chi2 test was utilised to evaluate the relationship between categorical variables.  

Strong p16 immunostaining correlated with high risk HPV in PeIN (p=<0.001) and 

PSCC (p=0.0016) but not MGLSc (p=0.53).  In this work, HPV was present in 37.9% 

of MGLSc.  This does not correlate with p16INK4a immunostaining suggesting that the 

results represent detection of skin surface 'passenger’ HPV and that it is unlikely that 

HPV plays a role in the aetiopathogenesis of MGLSc.   

 

Finally, the data from FGLSc do not indicate a prominent role for HPV. It is unlikely 

that the pathogenesis of GLSc would differ between the sexes. 

 

4.3.2  HPV and PeIN 
 

HPV DNA was identified in 65/72 (90.2%) PeIN; genital types were detected in 62/72 

(85%) followed by beta types in 9/72 (12.5%) and cutaneous (wart) types in 7/72 

(9.7%); HPV 16 was the most prevalent genotype at 35/72 (48.6%) followed by HPV 

33 at 7/72 (9.7%); multiple infections were seen in 18/72 (25%) PeIN. MGLSc was 

seen in 25/72 (34.7%) of PeIN: 5/20 (25%) of BP, 9/34 (26.5%) of BDP and 11/18 

(61.1%) of EQ.  

In previous work, HPV has been detected in between 6-100% of PeIN lesions 

(Aynaud et al, 1994; Cupp et al, 1995; Wieland et al, 2000; Rubin et al, 2001; 

Krustrup et al, 2009; Wikström et al 2012).  The variation in prevalence is likely due 

to differences in HPV DNA detection method used and the number and types of HPV 

tested. Genital types have been always the only HPV subtypes studied with HPV 16 

the most prevalent type detected (Cupp et al, 2001; Rubin et al, 2001; Krustrup et al, 

2009). 

 

In a study examining 25 HPV genotypes in 30 histologically confirmed cases of PeIN, 

HPV DNA was detected in 90% of PeIN and the majority of lesions were positive for 

single oncogenic HPV types (59.3%) (Rubin et al, 2001).  HPV16 was the most 

common type detected (40.7%), followed by HPV6 (33.3%), HPV52 (14.8%) and 

HPV11 (3.7%).  Similar results have been observed in a smaller case series of 12 

PeIN from men in the USA that detected HPV in 92% lesions; HPV16 was the most 

common type detected (Cupp et al, 1995).  HPV was positive in 57/65 (87%) of PeIN 
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with HPV 16 the most prevalent subtype at 28/57 (49%) (Aynaud et al, 1994).  HPV 

was detected in 90% of PeIN in a Danish study (Krustrup et al, 2009). In a more 

recent study, HPV was detected in 43/46 (93%) of PeIN (Wikström et al, 2012).  The 

most prevalent HPV types were HPV6 and HPV16, detected in 15/36 (33%) and in 

10/36 (22%) respectively. The prevalence of mixed infection was between 4.3 and 

15% (Aynaud et al, 1994; Krustrup et al, 2009 and Wikström et al, 2012).  Krustrup et 

al (2009) reported 1/23 (4.3%) mixed infection of HPV16 and 18 whereas Aynaud et 

al (1994) reported 8/57 (14%) of mixed infection.  Infection with multiple HPV types 

was seen in 7/46 (15%) of the samples in Wikström et al (2012).  The prevalence of 

mixed infection was not known in Cupp et al (1995) and Rubin et al (2001).  My 

results are consistent with, and strengthen, these previous findings: the overall 

prevalence of HPV in PeIN in my work was 90.2% consistent with the published 

reports in the literature of between 6% and 100%.  HPV16 was the most prevalent 

HPV subtype detected in this work similar to many published studies.  Mixed 

infections were seen in 25% of PeIN in my work and this is higher than the published 

rate between 4.3 and 15%.  In terms of my cohort of PeIN with immunodysfunction, 

high positivity of HPV was seen in 19/23 (82%).  HIV patients constitute at least half 

of the immunocompromised PeIN at 12/23 (52%), among which 9/12 (75%) were 

positive for HPV.   

 

In BDP, HPV positivity was seen in 30/34 (88.2%) cases and genital HPV was the 

most prevalent at 27/34 (79.4%) followed by beta types 3/34 (8.8%) and 3/34 (8.8%).  

HPV16 is the most prevalent at 17/34 (50%) followed by HPV33 at 4/34 (11.8%) and 

HPV18 at 3/34 (8.8%).  HPV1, 8, 12, 15, 23, 24, 27, 31, 33, 35, 51, 56, 58 was 

previously unreported in BDP.   

Several HPV types have been identified in BDP:  HPV2, 16, 18 and 34, among which 

type 16 occurs most frequently (Ikenberg et al, 1983; Soler et al, 1991; Guerin-

Reverchon et al, 1996).  HPV16 was positive in 6/10 (60%) (Ikenberg et al, 1983), 

2/3 (66.7%) (Soler et al, 1991) and 2/5 (40%) (Guerin-Reverchon et al, 1996) cases 

of BDP.  Other case reports describe HPV 33 (Kato et al, 2014) and 57 (Ohnishi et al 

1999). Hama et al (2006) detected HPV in 1/21 (4.8%) BDP; this was positive for 

HPV31. My work is the largest cohort of BDP examined for HPV.  My work has 

shown that HPV16 is the most prevalent at 17/34 (50%).  The molecular work has 

shown high positivity of HPV compared with clinical or histological evidence of HPV 

in BDP.       
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In BP, 19/20 (95%) cases were positive for HPV and genital HPV was the most 

prevalent at 19/20 (95%) followed by beta type 5/20 (25%) and 3/20 (15%). HPV16 is 

the most prevalent at 7/20 (35%) followed by HPV6 at 3/20 (15%). HPV5, 17, 22, 24, 

38, 43, 56, 68 or 73; 80, 91, 92, 93 have not been previously reported in BP.  

Several HPV types have been previously identified in BP: 1, 2, 16, 18, 31, 39 and 67, 

amongst which HPV16 is the most prevalent subtype reported (Ikenberg et al, 1983; 

Obalek et al, 1986; Guerin-Reverchon et al, 1996; Yoneta et al, 2000).  Obalek et al 

(1986) detected HPV in 9/11 (81.8%) of BP in which HPV16 is the most prevalent at 

7/11 (63.6%). One case had both HPV16 and 39.  Hama et al (2006) detected HPV 

in 2/3 (66%) BP: one case showed HPV31 and the other case HPV16.  HPV16 was 

positive in 8/10 (80%) (Ikenberg et al, 1983).  HPV16 was seen in a case of AIDS 

(Nunes Mde et al, 2004).  Yoneta et al (2000) detected HPV67 and 31 in a case of 

BP progressing to invasive SCC.  One immunocompetent male was positive for three 

separate mixtures of HPV DNA probes: HPV types 6/11, types 31/33/51 and types 

16/18 (Pala et al 2000).  Another case had multiple infections: HPV1, 2, 16 and 18 

(Guerin-Reverchon et al, 1996).  My work constitutes the largest cohort of BP 

studied.  I have also detected a high prevalence of HPV16 consistent with published 

data.   The high positivity of HPV in BP in my work affirms the defining feature of BP 

to be HPV infection and shows that the molecular positivity is more useful than 

clinical history and histological sensitivity.    

 

In EQ, HPV positivity was reported in 16/18 (88.9%) cases and genital HPV was the 

most prevalent at 16/88 (88.9%) followed by beta type at 1/18 (5.6%) and cutaneous 

(wart) type at 1/18 (5.6%).  HPV16 is the most prevalent at 11/18 (61%) followed by 

HPV45 at 2/18 (11.1%) and HPV68 or 73 at 2/18 (11.1%).  HPV11, 14, 33, 43, 45, 

53, 68 or 73 was previously unreported in EQ. 

The published literature on HPV typing in EQ is limited.  HPV8 coinfection has been 

implicated in the pathogenesis of EQ.  Wieland et al (2000) reported eight patients 

with EQ: HPV8 DNA was present in all biopsies.  Coinfection with HPV16 was seen 

in 7/8 (88%) of lesions and 4/4 (50%) had types 39 or 51 present.  EQ and BDP were 

grouped together as CIS for HPV analysis in the work of Cupp et al (1995).  HPV16 

and 18 were detected.  HPV16 was detected in several case reports of EQ (Mitsuishi 

et al, 1998; Kaspari et al, 2002; Choi et al, 2009) but absent in some cases (Micali et 

al 2006).  My work constitutes the largest cohort of EQ to be studied for HPV.  My 

results are consistent with previously published papers in that HPV16 is the most 

prevalent subtype seen.  High positivity for HPV is also seen in my molecular work 

compared with clinical or histological evidence of HPV in EQ.   My work has also 
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shown a high prevalence of MGLSc associated with EQ.  All these factors might 

explain the purported and perceived higher risk of squamous carcinogenesis in EQ 

when compared with BDP and BP.   

  

HPV is prevalent and exposure to it is difficult to assess. In contrast to other viral 

infections where the exposure can be documented by a reliable laboratory marker 

such as virus-specific IgG antibody, a similar marker for HPV exposure does not 

exist.  The roles of beta and cutaneous (wart) types in PeIN are not known as there 

have been no previous published studies to elucidate this.  The significance of 

multiple HPV subtypes is not fully understood, and the potential role of different 

detected HPVs as carcinogens or coinfectors has not been explored (Ferrándiz-

Pulido et al, 2013).  It is conceivable that some of these HPV subtypes could be 

background passenger, rather than driver, HPV.    

 

Another factor that has complicated interpretation of the role of HPV in PeIN is the 

absence of agreement and lack of consistency and accuracy in the definition and 

classification of premalignant penile lesions, clinically and histologically.  It is difficult 

to correlate my findings of HPV in PeIN with some of the published literature because 

the HPV typing techniques and classification of PeIN have varied considerably.  In 

this work, the HPV status has been correlated with the clinical morphology.  The 

most recent consensus from The Royal College of Pathologists advocates (a) the 

preferential use of the term ‘penile intraepithelial neoplasia’ (PeIN), and (b) its 

subdivision histologically into differentiated and undifferentiated types (Royal College 

of Pathologists, 2015).  This was not the consensus at the inception of my work so 

HPV prevalence and subtype analysis has not been correlated directly with the two 

histological types of PeIN but the histological type can be inferred from the 

association with either LSc or HPV.  The majority of the cases studied most likely had 

undifferentiated PeIN because they were HPV associated. The HPV negative cases 

most likely had differentiated PeIN associated with GLSc.  Clearly, there are a 

number of cases with both HPV and GLSc.  It is not unreasonable clinically to believe 

that men with clinical, histological and virological evidence of both GLSc and HPV-

related PeIN are at higher risk of PSCC. 
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Nineteen men with PeIN had neither clinical nor histological evidence of MGLSc or 

HPV.   

Nineteen men with PeIN had neither clinical nor histological evidence of MGLSc or 

HPV (see above); four had BP, eleven BDP and four EQ.  Following HPV typing, only 

two had no clinical, histological (koilocytosis) or molecular evidence of either HPV or 

LSc; one had 1 BDP (HIV+ve) and 1 EQ (immunocompetent).  HPV would seem to 

be a near invariable feature of PeIN.  This relationship requires further analysis, 

clinically, histologically (apropos the type of PeIN -differentiated or undifferentiated) 

and molecularly (HPV typing and localization in lesions).  

 
4.3.3 HPV and PSCC  

 

The number of cases of PSCC studied in my work is small compared with the 

published literature and unlikely to provide new insights into the virological facets of 

the disease. 

 
HPV DNA was identified in 20/37 (54.1%) PSCC; HPV16 was the most prevalent 

type found in this study: 10/37 (27.0%) PSCC; HPV subtypes 14, 20, 31, 33, 43, 44, 

45, 52, 56 and 74 which were previously unreported in PSCC were seen in this work.  

The overall prevalence of HPV DNA in penile cancer varies according to different 

studies. Principal differences are probably explained by the variation in ethnicity and 

sociocultural constitutions of the populations investigated. The mean global HPV 

prevalence in penile cancer lies around 46.9%: 42% in Paraguay, 49% in Canada, 

51% in Brazil, 63% in Japan, 71% in Belgium and between 42-55% in the USA 

(Miralles-Guri et al, 2009; D’Hauwers et al, 2012).  However, HPV DNA has been 

detected between 14 and 100% of invasive penile cancer (Cupp et al, 1995; Powell 

et al, 2001; Rubin et al, 2001; Perceau et al, 2003; Gross & Pfister, 2004; Prowse et 

al, 2008; Backes et al, 2009; Krustrup et al, 2009; Miralles-Guri et al, 2009; Renaud-

Vilmer et al, 2010; Bunker, 2011a; Bunker & Porter, 2016).  The variability in 

prevalence may be attributable to an actual geographic difference in HPV distribution 

worldwide and to a variance in risk factors (socio-economic status, ethnic origin, the 

practice of neonatal circumcision).  Differences in methods used for DNA detection 

and tumour tissue storage (fresh vs paraffin embedded) and the inclusion of tumours 

with different histologic subtypes may also contribute to the variation in HPV 

prevalence across studies.  A quantitative review of studies that used PCR methods 

for HPV DNA detection found HPV present in 45.4% of invasive penile tumours after 

adjusting for PCR primer, histology sub-type, and year and geographical location of 
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the study (Backes et al, 2009).  My work is consistent with the published literature but 

PSCC was not my principal disease target so the numbers are not high compared 

with many other publications form Urologists and Pathologists. Nor have I sub 

divided the cases of PSCC into the different clinicopathological types that are 

associated with either HPV or GLSc pathogenesis. 

 

In the literature, the HPV-subtype most commonly associated with PSCC is HPV16. 

For example, a review by Miralles-Guri et al (2009) of 31 studies concerned with the 

prevalence of HPV in invasive penile tumours found that HPV16 was the most 

common subtype detected (60.2%), followed by HPV18 (13.3%) and HPV types 6/11 

(8.13%).  Another review, by Backes et al (2009) quotes figures of HPV16 (30.8%), 

HPV6 (6.7%) and HPV18 (6.6%). Cubilla et al (2010) detected HPV16 (72%), HPV6 

(9.4%) and HPV18 (6.25%).  

 

In my work, a high prevalence of HPV16 consistent with these previous published 

reports has been demonstrated.  Unclassified infection has also been seen in 12% of 

HPV positive tumours in a study that tested for 25 mucosal HPV types (Rubin et al, 

2001).  Given that the majority of studies only test for mucosal types, it is possible 

that cutaneous or beta types could account for some unclassified infections.  In two 

small case series, oncogenic cutaneous HPV types 5 and 8 were detected in 2/11 

(18%) (Humbey et al, 2003) and 10/46 (22%) (Heideman et al, 2007) of penile 

tumours respectively.  My results illuminate this shortfall by using validated and 

comprehensive HPV typing. We detected many previously unreported HPV subtypes: 

14, 20, 31, 33, 43, 44, 45, 52, 56 and 74 in PSCC.  The role of these HPV types in 

the aetiopathogenesis of squamous carcinogenesis has yet to be defined.   But in 

recent years, several studies have found a significant relationship between the 

presence of HPV-EV and greater risk of acquiring SCC in immunocompromised and 

immunocompetent patients (Stark et al, 1998; Boxman et al, 2000; Feltkamp et al, 

2003; Masini et al, 2003; Harwood et al; 2004).  Cutaneous HPV could drive 

transformation to squamous carcinoma in the presence of other cofactors such as 

immunosuppression (Corbalán-Vélez et al; 2007).    

 

The percentage of HPV positive PeIN is noted to be significantly higher than the 

percentage of HPV positive PSCC in the literature and my study.  These could be 

due to discrepancies in the methods used in HPV detection, including the assays 

used and the techniques of tissue preparation.  The other possibility is the potential 

clearance of HPV during progression from PeIN to invasive penile cancer.  The third 
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and most likely explanation involves two separate pathways for the development of 

penile cancer: an HPV-dependent and HPV-independent pathway. My findings 

support the bimodal aetiopathogenesis of PSCC.   
 

My results show there is considerable scope for investigating the HPV profile of the 

different types of PSCC in more detail. 

 

4.4 HLA typing 
 
4.4.1 HLA and MGLSc  

 

Initial analyses suggested that HLA-B*35, -B*51, -C*15, -DRB1*04 and -DRB1*10 

were associated with susceptibility to MGLSc and -DQA1*01 with protection against 

MGLSc but statistical significance was lost with Bonferroni correction.   

This is the largest and most comprehensive study yet done of putative HLA 

associations in adult MGLSc.  Our initial results suggested that B*35, B*51, C*15, 

DRB1*04 and DRB1*10 were associated with susceptibility to MGLSc and DQA1*01 

with protection against MGLSc but statistical significance was lost with multiple 

corrections.  The majority of previous studies looking at the association between 

GLSc and HLA have been done in women: it has been reported that HLA-DQ7 and 

DRB1*12 confer susceptibility whereas DRB1*03 protects against vulvar LSc.  A 

marginally increased frequency of DR11 (p=0.05), DR12 (p=0.04) and DQ7 (p=0.05) 

were previously claimed in a small study of MGLSc (Azurdia et al, 1999).  However, 

these associations were not seen in our study.   
 
4.4.2 HLA and PeIN  

 

HLA-C*15 (corrected p=0.049) confers susceptibility to PeIN whereas -DQA1*01 

(corrected p=0.02) protects against PeIN.   

This is the first work to investigate host immunogenetics in PeIN.  In my work, HLA-

C*15 (corrected p=0.049) appears to confers susceptibility to PeIN whereas -

DQA1*01 (corrected p=0.02) appears to protect against PeIN.  The significance of 

these is yet to be defined in larger cohort of PeIN.  HLA-C*03:03 was found to 

increase the risk of developing CIN-2/3, whereas HLA-C*01 was found to confer a 

protective effect (Song et al, 2013).  Although such associations have not been seen 

in my work, it is limited by relatively small patient numbers.   
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4.4.3 HLA and PSCC  

 

HLA-B*07 (p=0.0041, corrected p=0.25) and -DQA1*01 (p=0.042, corrected p=2.6) 

appears to protect against PSCC, but statistical significance was not achieved with 

Bonferroni correction.   

The role of HLA in PSCC has not been studied to my knowledge. HLA-B*07 has 

been found as a high-risk allele for cervical cancer (Hildesheim et al, 1998; Qiu et al, 

2011).  However, my work has shown that HLA-B*07 initially appeared to protect 

against PSCC but statistical significance was not achieved after multiple corrections. 

My work has also shown that HLA-DQA1*01 appears to protect against MGLSc 

(p=0.05, corrected p=3.5) and PSCC (p=0.042, corrected p=2.64) but statistical 

significance was lost after multiple corrections.  Interestingly, HLA-DQA1 might 

decrease the risk of cervical cancer (Zhang et al, 2014).  Establishing a firm 

conclusion as to any putative relationship between HLA and PSCC falls outside the 

scope of my study due to the relatively small number of patients.  

 

A corrected p value of p<0.01 or p<0.001 (rather than p<0.05) might be superior 

marker of significance. Although the number of subjects analysed in this thesis is too 

small to draw any definite conclusions, the emergent alleles of interest do fit within 

the context of previous work as described above.   

 

Although larger sample sizes are needed to tease out the relationships (and this work 

is in progress), these results imply that although immunogenotype may play a role in 

the pathogenesis of PeIN, it is not important in MGLSc or PSCC (although the trends 

to significant protective associations of MGLSc and PSCC with DQA1*01 merit 

further scrutiny).   

 

4.5 HPV/HLA correlations 

 

HPV16 associated MGLSc cases showed no statistically significant association with 

HLA.  HLA-C*15, -DQA1*02 and -DQA1*03 seemed associated with HPV16 infected 

PeIN cases, and -B*57 seemed to predispose to HPV16 infected PSCC, but 

statistical significance was not obtained following Bonferroni correction. 

This is the first study to explore HLA and HPV and their interaction in MGLSc, PeIN 

and PSCC.   As previously discussed, genital HPV infection is extremely common.  

However only a small fraction of infections would appear to progress to persistent 

disease and cancer, suggesting that other determinants contribute to the 
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pathogenesis (Arias-Pulido et al, 2004).  One potential cofactor may be the host 

cellular immune response to HPV infection, mediated by HLA-restricted T 

lymphocytes.   The HLA haplotype of an individual may lead to clearance or 

predispose to persistence of HPV infection.  The exact nature and mechanism 

whereby the host gene products regulate HPV oncogene expression and prevent 

HPV-induced cell immortalization remain elusive.  While certain alleles have a 

documented detrimental effect on HPV infection, some HLA alleles have a protective 

role (Hildesheim & Wang, 2002; Beskow et al, 2005).  A case-control study of over 

1000 patients showed that patients infected with HPV16 and possessing HLA 

DRB1*13:01 and DQB1*06:03 had a lower viral load and lower risk of developing 

cervical cancer (Beskow et al, 2005).  A French study with over 300 subjects also 

showed that DRB1*13:01 and DRB1*13:02 were protective against HPV infection 

(Sastre-Garau et al, 1996).  Identification of an immunogenotypic marker such as an 

HLA allele might a) allow stratification of individuals into high risk/low risk groups to 

better direct treatment; or b) surveillance of high risk with persistent HPV infection 

group (those that have potential to progress to carcinoma).  

 

Subgroup analyses were performed according to HPV16 status in this work.  Our 

attention has been drawn to several alleles of potential importance: both DRB1*07 

and DQB1*05 increase risk of HPV16 infected EQ cases whereas DQB1*03 

predispose to HPV16 infected BDP cases.  Comparable evidence of HPV16 

specificity has been seen in CIN and VIN (Bontkes et al, 1998; Hildesheim et al, 

1998; Davidson et al, 2003; Hu et al, 2010).   My  work  has  showed  no  relationship 

between HPV16 associated MGLSc with HLA.  This implies that immunogenotype 

does not play a role in MGLSc.  Together with my work on p16INK4a immunostaining in 

MGLSc, all these results suggest the detection of skin surface 'passenger’ HPV in 

MGLSc and that it is unlikely that HPV plays a role in the aetiopathogenesis of MGLSc.  

 

The HLA associations and their implications discussed above must remain 

speculative given the small number of HPV16 positive subjects and the large number 

of statistical tests performed.  The number of subjects analysed in this thesis is too 

small to draw any definite conclusions.  Data collection continues in increasing 

numbers of patients.   

 
4.6 Hepatitis C virus (HCV) infection 
 

No association between HCV and MGLSc was found. 



My work was undertaken because the literature contains a putative association 

between MGLSc and HCV infection (Boulinguez et al, 1999; Ena et al, 2004).  Other 

infections have been mooted for example Borreliosis and HPV but evidence has 

found wanting (Edmonds et al, 2009, Edmonds et al, 20011a and by my work on 

HPV as described herein).  My findings suggest that HCV infection is highly unlikely 

to play a pathogenic role in MGLSc.  Interesting is the fact that not one patient was 

found to be HCV positive and yet the overall seroprevalence in England, UK is 

estimated to be 0.4% of the adult population (Public Health England, 2014).  The 

idea has always seemed implausible despite fanciful immunopathogenic 

conjecturing.  In clinics where GLSc is commonly encountered, HCV is extremely 

rarely concomitantly encountered and the overall tenor of GLSc is not that of an 

infectious disease, potentially communicated by body fluids.  There are only three 

cases of husband and wife with LSc documented in the literature (Sherman et al, 

2010).  

 

4.7 Cables 1 
 

Loss of Cables 1 expression is not seen in MGLSc, PeIN and PSCC.   

Cables 1 is a cyclin-dependent kinase binding protein that plays a role in epithelial 

cell development (Wu et al, 2010).  Loss of Cables in some colon and squamous 

cancers suggests that Cables may be involved in the pathogenesis of these tumours 

(Zukerberg et al, 2004; Sakamoto et al, 2008; Wu et al, 2010).  A recent finding by 

our group that the MGLSc transcriptosome shows down-regulation of several genes 

associated with squamous carcinogenesis including Cables 1 prompted this work 

(Edmonds et al, 2011c).  The aim was to illuminate the pathway from GLSc to PeIN 

and PSCC and perhaps to distinguish individuals with indolent MGLSc from those 

with a higher potential for malignant transformation. No work has previously been 

done on Cables1 expression in PeIN and PSCC.   

 

Loss of Cables 1 expression was not seen in MGLSc, PeIN and PSCC, but a relative 

limitation of our study is the small number of cases. The discrepancy between these 

findings and previous published data (by our group) could be attributed to different 

experimental methodology; genome microarrays were used to study the gene 

expression of MGLSc in the previous study and there conceivably might not be direct 

correlation of gene expression with protein expression (Edmonds et al, 2011c; Vogel 

& Marcotte et al, 2012).  However, the present evidence is that Cables 1 would not 
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appear to be important in penile carcinogenesis and does not therefore suggest itself 

as an indicator of the malignant potential or otherwise of MGLSc.   

 

The molecular pathogenesis of MGLSc and its malignant potential are not topics that 

have attracted much investigative effort.  Up-regulation of several biomarkers such 

as p53, Ki-67, ϒ-H2AX, MCM3 and cyclin D1 have been proposed as potential 

precursor markers for malignant transformation of GLSc to vulvar/penile SCC 

(Carlson et al, 2013).  Also, angiogenesis markers such as vascular endothelial 

growth factor and cycloxygenase-2 are expressed at higher levels in vulvar LSc and 

SCC, indicating a possible similar association in MGLSc.  These are worth 

investigation in future studies. 

 

4.8 Study limitations 
 

Several limitations have been identified. 

 

Subject numbers 

The main limitations of my HLA work are the relatively small number of subjects and 

the large number of statistical tests performed.  HLA associations are difficult to 

identify unless studies have been performed in a large number of subjects, for 

example n>1000 (Wang et al, 2005).  The relatively small number of subjects 

available for HLA analysis necessitated pooling of the clinical subtypes of PeIN for 

analysis in view of the rarity of PeIN.  The HLA associations in PSCC should also be 

interpreted with care because the number of cases of PSCC studied in this work is 

also relatively small.     

 

HLA complexity and disease susceptibility markers 

The nature of the HLA locus complicates the identification of any disease 

susceptibility marker in several respects.  Firstly, class l loci HLA-A, -B, -C are closely 

linked with class II loci HLA-DRB1/DQB1 (Gough & Simmonds, 2007).  Alleles within 

a haplotype may have a supplementary effect (susceptibility/resistance) on any given 

disease.  Allelic predisposition can only be applied to the same background 

population in which it was identified, because an allele can confer protection in one 

population but might have unpredictable consequences in another depending on the 

background frequency of the haplotypes and alleles (Blackwell et al, 2009). 
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Secondly, HLA genes have a close proximity to other immune genes and non-

immune genes from the MHC complex (such as complement, TNF or lymphotoxin 

genes) and an association may indicate linkage to another gene rather than a direct 

effect; interpretive caution is therefore advised (Blackwell et al, 2009).  

 

Thirdly, it is possible that an important disease association allele has been missed in 

this study because allele sub-types (for example HLA-B*44:02/03/05) have been 

grouped together at the first field (HLA-B*44).  Some alleles subtypes are known to 

associate with divergent disease influences, for example: HLA-B*21:01/04/05 

predispose to ankylosing spondylitis but HLA-B*27:06/09 are protective (Gough & 

Simmonds, 2007).  In most populations one allele is usually dominant in an allele 

group.  Therefore, it is unlikely that a significant disease association has been missed 

in this work. The logic for not splitting allele groups into sub-groups (that are based 

on the same amino acid sequence) is low subject numbers and multiple testing.  It 

will be important to repeat these analyses in other populations to understand the 

reach of these findings.  

 

Caucasoid ethinicity 

Only Caucasian populations were studied in this thesis. Racial differences in HLA 

frequencies are well known.  Further study in other racial groups are advocated.    

 

Urinary exposure 

This study required elicitation of leaking/dribbling/microincontinence symptomatology 

at presentation which may not be readily volunteered by patients.  The hazard of the  

“leading question” is therefore possible.  This question is asked at the very first point 

of contact and therefore less likely to be due to subsequent bias.  Our observations 

are associative and do not prove causation.  Nevertheless, these data provide 

evidence for a role for urine in the aetiopathogenesis of MGLSc. 

 

HPV exposure 

HPV is prevalent and exposure to it is difficult to assess. A reliable laboratory 

biomarker such as virus-specific IgG antibody, for HPV exposure does not exist and 

is needed.  Given this limitation, one would have to accept the assumption that the 

case and control groups are of similar exposure to this common virus.   
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Interpretation of HPV results 

In the work described in this thesis, HSL-PCR/MPG Luminex MFI has been used to 

detect the various HPV types in the studied cases, but detection and presence is an 

imperfect indicator of causation (Schmtt et al, 2011).  HPV DNA viral load (VL) per 

cell in a studied case can be helpful. This has not been not performed in this study 

due to inhibitory effect of formalin fixation and paraffin embedding on quantitative 

PCR.  Fresh frozen samples are preferred.  Even with HPV DNA VL data and 

additional method of quantification such as HPV RNA VL (Ball et al, 2011), it remains 

difficult to ascertain the HPV causation with accuracy.  For these reasons, HPV 

analysis has been performed on the basis of all of the HPV types identified (not the 

probably causative HPV). Variability in the HPV DNA VL assay may lead to 

inaccuracies, if too many uninfected cells (normal keratinocytes) or cellular material 

with degraded DNA (for example, derived from the stratum corneum) are sampled; 

this upsets the ratio of viral DNA compared with host DNA.  Other techniques that 

might have been employed to provide additional information (although they also have 

disadvantages) include, laser capture microdissection preferentially to sample virally 

infected cells (disadvantages: markedly lowered DNA yields and time consuming), 

HPV expression data from HPV mRNA VLs using quantitative PCR (disadvantages: 

yields from formalin fixation and paraffin embedded tissue are poor) and in situ 

hybridisation (disadvantages: time consuming and relatively non-specific).  

 
Cables 1 

In this work, the negative controls were MGLSc, PeIN and PSCC sections 

immunostained under the same conditions without anti-Cables 1 antibody and where 

no staining was shown.  The validity of the finding would be strengthened 

by immunostaining head and neck SCC or colonic SCC sections as further negative 

controls, because in these pathological situations Cables 1 expression is lost.  

 

4.9 Further work 
 

The following fields of necessary or potential further investigation are suggested by 

the results of my work.  

 

Epidemiology 

The incidence and prevalence of MGLSc and PeIN are still not known. Data from 

general practice records or from specialist clinics and specialised services might be 

devised to elucidate these areas of relative ignorance. 
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Clinical aspects of MGLSC and PeIN   
The urinary irritation hypothesis could be further strengthened by functional 

uroradiological studies to demonstrate the phenomenon in vivo.  To date these have 

been difficult to formulate and fund.  Occlusional contact irritation experiments using 

urine (controlled with normal saline) on human epithelium could be devised.  Existing 

and prospective clinical data might be scrutinised to determine further what features 

might predict response to treatment and prognosis; eg chronicity and severity and 

investigate further the relationship and inter relationship between MGLSc and HPV 

and the development of PeIN. More cases and clinical trials require inception and 

funding to determine the right treatment or treatments for PeIN.  

The urinary irritation hypothesis merits investigation in FGLSc and also paediatric 

LSc. It appears that specialists in these areas have not readily transferred insights 

from MGLS scholarship to their research agenda or clinical management protocols; it 

seems biologically unlikely that GLSc is due to urine in men and an  autoimmune 

disease in women. 

Quantification of urinary micoincontinence could be attempted by using the pad test. 

The clinical usefulness of the pad test for people with urinary incontinence has been 

systematically assessed (Al Alfraa, 2012; Krhut, 2014). A number of testing protocols 

with varying lengths of recording time have been  used but the only standardized 

protocol (International Continence Society) is the one-hour pad test (ICS-pad test). 

The amount of urine leaked is determined by weighing the pad.  This might perhaps 

provide objective quantification of urinary microincontinence in MGLSc, but the 

postulated volumes are small and this method might not detect urine in the 

balanopreputial sac.   

The roles of beta and cutaneous (wart) types in PeIN require further elucidation as 

indeed they do in other types of HPV-driven squamous carcinogenesis eg in HIV and 

post transplant populations.   

The significance of multiple HPV subtypes is not fully understood, and the potential 

role of different detected HPVs as carcinogens or coinfectors has not been explored 

(Ferrándiz-Pulido et al, 2013).  It is conceivable that some of these HPV subtypes  

could be background passenger, rather than driver, HPV, and this requires further 

study.  HPV serotypes in relation to MGLSc, PeIN and PSCC worth further study. 
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Are men with MGLSc and PeIN at greater risk of PSCC? And what is the risk of HIV 

and other idiopathic and iatrogenic immunodysfunctional clinical scenarios? This 

work is underway.  

Histology and immunohistochemistry of MGLSc and PeIN 

How will my penile precancer data correlate with the new, proposed nomenclature? 

The nomenclature of penile precancer in the literature remains confusing. A more 

recent classification (after the initiation of this investigation), takes into account 

morphologic features and correlates them with the emerging dichotomous 

understanding of penile cancer aetiopathogenesis; differentiated PeIN associated 

with SH and LSc and unndifferentiated (bowenoid) PeIN associated with HPV 

(Renaud-Vilmer et al, 2010).  This work is underway. 

A distinctive immunohistochemical profile for associated and precursor epithelial 

lesions of the penis has been reported in PeIN (Chaux et al, 2011); SH is p16 and 

p53 negative, with variable Ki-67 positive; differentiated PeIN is p16 negative and Ki-

67 positive, with variable p53 positivity; undifferentiated PeIN are consistently p16 

and Ki-67 positive, with variable p53 positivity.  The use of a triple p16/p53/Ki-67 

immunohistochemical panel has been found to be helpful in the classification, 

differential diagnosis, and morphologic standardization of PeIN (Chaux et al, 2011).  

Although current evidence suggests no single marker appears to sufficient to 

delineate the possibility of the malignant conversion of MGLSc, routine histological 

evaluation with p53, Ki-67 and p16 staining can be considered, especially in cases of 

chronic, long-standing MGLSc (Carlson et al, 2013).   

This panel may be useful in MGLSc; for example what is the prevalence of Ki-67 

positivity in MGLSc and how does it correlate with treatment and risk of PeIN or 

worse?  What does Ki-67 positivity mean in terms of the still obscure pathogenic 

pathway of MGLSc to PeIN and PSCC?  Are there any other potential diagnostic 

marker that allows for the separation of indolent MGLSc from those at a higher risk of 

progression to PeIN and SCC?  

Hypermethylation of genes such as RASSF2A and MGMT is present exclusively in 

vulvar SCC and LSc associated with SCC and absent from isolated FGLSc (Guerrero 

et al, 2011).  TSP-1 hypermethylation is a bad prognostic factor in vulvar SCC 

(Guerrero et al, 2011).  Carcinogenically, chronic inflammation associated with GLSc 
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could lead to molecular abnormalities that in turn could facilitate neoplastic 

proliferation. This work bears undertaking in MGLSc.  

 

HLA in MGLSc, PeIN and PSCC 

Is autoimmunity and specifically HLA immunogenotype important in MGLSc? The 

data suggest not but the question is not definitively answered and warrants further 

investigation in greater numbers of patients; this work is in progress. The intriguing 

suggested trend of a protective effect of HLA-DQA1*01 has been mentioned above. 

 

Immunogenotype seems important in the pathogenesis of PeIN and the question 

here is whether this is specific to HPV driven PeIN.  Again, more cases need to be 

studied.   

 

A working hypothesis has to be that PSCC due to HPV (but not MGLSc) is 

associated with immunogenotype and again many more numbers are needed.  

However, PSCC was not the primary focus of my work, endeavors are under way to 

study more case of PSCC in subsequent projects; the hint of a protective effect of 

HLA-DQA1*01 warrants further scrutiny especially in the light of its protective effect 

MGLSc, remembering that a good proportion of PSCC is LSc associated and not due 

to HPV. 

 

As previously discussed (section 2.9.2), in this work alleles have been analysed by 

the first field ie HLA-A*02.  This is due to small number of subjects studied to date.  It 

will be more meaningful to analyse more specific allele ie HLA-A*02:101 (field 2) or 

HLA*02:101:01 (field 3) and this is the ambition for when a larger number of subjects 

are studied.   

   

HPV type, load and location and HLA specificity in MGLSC, PeIN and PSCC 

Does HPV type have an influence on HLA associations in MGLSc, PeIN and PSCC? 

Is HPV viral load important? Does the location of the viral or LSc lesions impact upon 

the development of PeIN and PSCC?  As outlined above, humoral immunity (Section 

4.4) may be HPV type specific and HLA dependent responses may be related to (and 

specific for) HPV type (Hildesheim & Wang, 2002).  Little is known about the 

importance of viral load and the dynamics at tissue level between interacting factors 

and processes.  Recruitment of a greater number of cases would allow further work 

to stratify individuals by HPV type, measure viral load and correlate with HLA type.  
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New techniques to allow quantification and visualisation of interactive pathological 

events in tissue are being developed. Some of these avenues are being explored. 

 

Epithelial susceptibility factors in MGLSc (and PeIN and PSCC) 

Skin barrier components and processes suggest themselves as targets for further 

MGLSc pathogenesis research. Although urinary irritation seems central the 

evidence suggest some epithelial sensitivity factor or factors. GLSc has been 

associated with atopy and atopic dermatitis and recently filaggrin (FLG) gene loss-of-

function variants have been implicated in the molecular pathogenesis of atopic 

dermatitis.  Filaggrin proteins are expressed in the skin, oral cavity, oesophagus and 

mucosae.  Loss-of-function mutations in the FLG gene reduce FLG expression and 

create impaired skin barrier function.  A separate study (outside the remit of this MD) 

was performed to investigate the possibility that a barrier defect due to FLG null 

mutations might contribute to the susceptibility of the genital epithelium to urinary 

irritation in MGLSc.  FLG-loss-of function mutations were not seen in MGLSc 

(p=0.81).  However, FLG still deserves further consideration because FLG loss-of-

function mutations have been associated with a higher incidence of HPV-related 

cancers and pre-cancers (Skaaby et al, 2014).  FGR gene mutations could be 

investigated in PeIN and PSCC.  The skin barrier is complex and other components 

and pathophysiological axes warrant investigative attention.  

 

Other pathogenic pathways in MGLSc, PeIN and PSCC 

Can the influence of HLA in MGLSc, PeIN and PSCC be investigated through other 

genetic approaches?  Strategies could include genome wide survey, genome wide 

linkage, or functionally directed single nucleotide polymorphism genome studies and 

might determine if the trends noted herein are confined to HLA loci or to closely 

linked regions.  Such approaches have recently identified findings of clinical 

relevance for cervical cancer, diabetes and rheumatoid arthritis (Pociot et al, 2010; 

Raychaudhuri et al, 2012; Chen et al, 2013).  However, large numbers of subjects 

will be required.  

 

4.10 Conclusions 
 
MGLSc results in sexual and urological dysfunction and predisposes to PeIN and 

PSCC. The pathogenesis of MGLSc has been controversial; evidence has 

accumulated that it is due to chronic, occluded exposure to urine caused by post-

micturition microincontinence although infectious factors (eg HCV and HPV), 

147



autoimmunity and HLA type have been mooted. PeIN and PSCC are associated with 

HPV and MGLSc. The carcinogenic pathway from MGLSc to PSCC has not been 

elucidated but some possibilities (eg down-regulation of the gene Cables 1) have 

been suggested.  The role of HLA in PeIN and PSCC has not been previously 

considered.  

 

This work has addressed the roles of urinary microincontinence, HPV, HLA, HCV and 

Cables 1 in MGLSc, PeIN and PSCC. In most regards it is the largest study of its 

kind and HLA has not previously been investigated in PeIN and PSCC.  

 

Nearly 90% of men with GLSc (p=<0.01) had post-micturition microincontinence, 

further incriminating urinary exposure in the pathogenesis of MGLSc. There is still 

scope to explore epithelial susceptibility factors in MGLSc but the state of knowledge 

to date has important immediate implications for prevention, diagnosis, treatment and 

prognosis in individual cases in clinical practice as well as in public health.  

Furthermore, the implications can be extrapolated to FGLSc and paediatric LSc.  

 

HPV was identified in 37.5% of cases of MGLSc, 90.2% PeIN and 54.1% PSCC.  

HPV is confirmed as involved in the pathogenesis of PeIN and PSCC but appears 

associated with MGLSc only as a passenger phenomenon. These findings are 

important in elucidating the dichotomous pathway to PeIN and PSCC and inform the 

strategies for the prevention, diagnosis and management of both. Particularly, the 

rationale for prophylactic HPV vaccination in prepubescent boys and in men with 

HPV-related PeIN (and PSCC) as a post-exposure tactic is considerably 

strengthened.   

 

HLA-C*15 (p=0.049) confers susceptibility to PeIN, whereas DQA1*01 (p=0.02) 

protects from PeIN.  HPV16 associated MGLSc showed no relationship with HLA 

whereas C*15 (p=0.0011), DQA1*02 (p=0.0016) and DQA1*03 (p=0.047) appeared 

associated with HPV16 PeIN, and B*57 (p=0.045) with HPV16 PSCC.  

Immunogenotype may play a role in the pathogenesis of PeIN but not of MGLSc.  

This is further evidence against the role of autoimmunity in MGLSc but implicates 

immunological mechanisms in the pathogenesis of PeIN and PSCC, suggesting the 

hypothesis that HLA is important in HPV driven PeIN and PSCC.  Further work in 

greater numbers is under way. 
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No association between HCV and MGLSc was found.  This is further refutation of an 

infectious pathogenesis in MGLSc. 

Cables 1 expression was normal and does not seem to be important in penile 

carcinogenesis. The carcinogenic pathway from MGLSc to PeIN and PSCC remains 

less clear than the HPV pathway and this is an attractive area for further work. 

This work sheds further light on the pathogenesis of both MGLSc (urine) and PeIN 

(HPV), and their inter-relationship.  Both could be preventable diseases, or at least 

amenable to earlier diagnosis, more rational treatment and mitigation or abrogation of 

the morbidity and mortality associated with both. 
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APPENDIX 1 

HPV subtypes Reference 

MGLSc 16, 18, 33, 51 
6, 8, 16, 18, 23, 36, 38, 
53, 55  

Prowse et al, 2008 
Carlson & Rohwedder 
(abstract) 

PeIN 
- BP 1, 6, 11, 16, 18, 31-35, 39, 

42, 48, 51-54, 67 
Endo et al, 2003 
Ikenberg et al, 1983 
Schwartz & Janniger, 
1991 
Yoneta et al, 2000 
Kato et al, 2014 

- BDP 16, 18, 57 Ikenberg et al, 1983 
Ohnishi et al, 1999 
Kato et al, 2014 

- EQ 8, 16, 18, 39, 51 Cupp et al, 1995 
Mitsuishi et al, 1998 
Wieland et al, 2000 
Kaspari et al, 2002 
Choi et al, 2009 

PSCC 5, 8, 6, 11, 18 Heidemam et al, 2007 
Humbrey et al, 2003 
Miralles-Guri et al, 2009 

Appendix 1.1 Male genital lichen sclerosus, penile intraepithelial neoplasm, 
penile squamous cell carcinoma and human papillomavirus 
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APPENDIX 2.3 

Study Title: 
Aetiological factors in the pathogenesis of male genital lichen sclerosus and 

 penis cancer  

Study number: 09/H0706/58 

We would like to invite you to take part in our research study. Before you decide, we would 
like you to understand why the research is being done and what it would be involve for you. 
One of our team will go through the information sheet with you and answer any questions 
you have. We suggest this should take about 10 minutes. Talk to others about the study if you 
wish. Ask us if there is anything that is not clear.  

What is the research about? 

This research is to find a link in the genes that code for the immune system and viral infection 
(such as the wart virus or hepatitis C virus) resulting in male genital lichen sclerosus. We are 
looking at many different individuals with and without this skin disease and hope to find out 
why some individuals are affected by this skin condition and not others.  

Why have I been invited? 

We are looking for people to participate, including people with a past diagnosis of male 
genital lichen sclerosus. We aim to recruit 100 participants.  

How will I be involved if I choose to take part? 

There are three ways you will be asked to participate -  
(1) We would like to take extra blood samples (7 mls or half a tablespoon) from all

participants and analyse this for certain genes, liver function and hepatitis C
infection.

(2) Some people with skin problems have either had, or will have been recommended
a skin biopsy, as a part of their treatment in the dermatology clinic. We would
like to be allowed to use some of the spare tissue from the biopsy and examine
this in the laboratory.  We would like to do some extra studies in addition to the
usual look under the microscope that is needed to find out what is wrong with the
skin.

(3) We would like your permission to access your clinical notes to look at relevant
clinical data e.g. histories of dribbling and wetness, sexually transmitted diseases
especially genital wart, HIV, status of immune system, family histories (e.g. of
lichen sclerosus and penis cancer), management and the response to treatment.

Participant Information Sheet 

Male Genital Lichen Sclerosus 

Dermatology Department Chelsea and Westminster Hospital 
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You will be asked to participate at the end of your routine clinic appointment by one of the 
team members. It is likely that blood test will be taken at the first visit and a skin biopsy at the 
second. This will be done in the setting of usual delivery of care and will not require further 
visits or follow up as a part of the study.  

Blood 

Everyone taking part in the study will be asked to give a blood sample. Taking extra blood 
samples will not be too difficult. Most of the time when patients come to the dermatology 
clinic, we take a blood test to find out what is wrong with them. These samples can be taken 
as three extra tubes, when we are taking blood for other reasons and therefore minimise the 
inconvenience to you. Sometimes we may ask if you wouldn’t mind to have a blood test at a 
visit when you would not otherwise be having one.   

Biopsy 

If you have had a skin biopsy taken in the past, we would like your permission to analyse it in 
the laboratory. We will test this skin for a number of things; changes under the microscope 
(called histology), for viruses or bacteria, and by special stains to look for particular cells. If 
you have been unable to give us blood, we would also like to do a genetic test on the DNA 
from the old tissue specimen instead of using your blood.  

More information on the genes 

We would like to look at a certain type of gene called the HLA genes or ‘tissue type’. Tissue 
typing is done, for example, when a person, needs to receive an organ from another individual 
and the closer the match, the better the organ will ‘take’. The tissue type therefore is 
important in the way the immune system recognises something as foreign (such as a bacteria 
or virus) or as self (belonging to that individual). This is a little like blood typing to see if 
blood can be donated from one person to another, but tested in a slightly different way.  

Your blood or tissue will be used to look at the specific part of the DNA that includes these 
HLA (tissue typing) genes. We will not look at the other genes or look for genetic 
abnormalities – what we are looking for are variants of normal. 

We also look for a certain genes called the Cables genes. Cables are protein that can stop cell 
growth and possibly the development of cancer.  

If are interested to find out your tissue type and Cables gene, we are happy to inform you, if 
you wish at the end of the study. You can contact the investigators and make a special 
arrangement. 

    More information on Hepatitis C infection 

The researcher will inform you the result of your Hepatitis C testing. If you are tested positive 
a referral to hepatitis specialist for further treatment will be arranged.  

How will this help patients with male genital lichen sclerosus? 

By doing this study, we hope to find out more about the causes of male genital lichen 
sclerosus and why some individuals are affected and not others. A genetic link is one reason 
that this may occur, and a number of other diseases have been shown to have links with the 
particular genes we are studying. By finding out which genes are associated with which 
diseases, doing the simple genetic test might enable us to treat these diseases before they 
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become a problem to the individual. By finding the type of viral infection, wart vaccination 
could be of beneficial. The relationship of hepatitis C virus and male genital lichen sclerosus 
is poorly understood. This study aims to clarify this.  

Expenses and Payments 

There will not be any financial gain by participating in this study. However, by participating 
in this study, we hope to understand the condition better and to help others with the same 
condition.  

If I do take part: 
Will taking part in the study be kept confidential? 
The investigators will code the data we collect on each person with a special number and 
store it under that code. Nothing identifiable will held in association with the data. Your 
family doctor or general practitioner (GP) will not be informed for this study.  

What are the benefits of taking part? 
There is no immediate benefit for participants taking part in the study on the whole, however 
it may benefit patients in the future. 

Are there any risks associated with being involved in the study? 
As far as individual participants go the only thing we are requesting is that you allow us to 
take an extra blood sample from you. There is nothing else you will need to do after that. 
There is no risk associated with taking blood and most people will have had this done many 
times in their lifetime. Privacy of participants will be maintained and every effort will be 
made to ensure that participant identities will remain confidential. We will keep all clinical 
records at Chelsea and Westminster, as part of your clinical hospital notes, and code all the 
data we collect. 

What will happen to the blood samples (and the extra tissue from my biopsy – if 
applicable)? 
At the completion of the study, we would like to store the sample in a coded way with a 
number on it so that no names are used.  This could be used for future use, but the future 
researchers would need to obtain ethics approval to do so, much as has been done for this 
study. You may wish to have your sample destroyed at the end of the study if you prefer this, 
there is a box to tick on the consent form for this. 

If I decide I would like to withdraw from the study? 
We will destroy the samples that can be identified as yours. 

What will happen to the results of the study? 
The study samples will add to our knowledge about male genital lichen sclerosus. We are 
studying groups of people rather than individuals and the study will not test your medical 
status as an individual. The genes we are testing at the moment do not have any medical 
implications for individuals except in some very specific diseases and in patients who are 

It is important that you understand that you are under no obligation to be 
involved in the study and deciding not taking part will not compromise 
your care in any of the clinics you attend at Chelsea and Westminster or 
any other hospitals. 
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being investigated to have an organ transplant. However, if you would like to know what your 
tissue type is we can arrange to have your particular type sent out to you. The study will be 
published for medical professionals in the form of scientific papers. If you would like further 
information, you can contact the researchers. 

What if there is a problem? 
If you have a concern about any aspect of this study, you should ask to speak to the 
researchers who will do their best to answer your questions (telephone and email as below). If 
you remain unhappy and wish to complain formally, you can do this through the NHS 
Complaints Procedure. Details can be obtained from the researcher or the department.  

Who has reviewed the study? 
All research in the NHS is looked at by independent group of people, called a Research Ethics 
Committee, to protect your interests. This study has been reviewed and given favourable 
opinion by Riverside Research Ethics Committee.  

Who has funded the study? 
Sir John Fisher Foundation (UK registered charity number 277844) and START (The Chelsea 
and Westminster hospital).   

If you require more information, Please contact the researchers below: 

 
 
 

 

 

Professor CB Bunker  Department of Dermatology 

Dr Tang Shim  Chelsea and Westminster Hospital 

Email: tangngee@doctors.org.uk 369 Fulham Rd, London, SW10 9NH 

Phone: 02087468504 
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Male Genital Lichen Sclerosus 

Study Number: 09/H0706/58 

Patient Identification Number: 

CONSENT FORM 

Name of Researchers: Professor CB Bunker / Dr Tang Shim 

Please initial box 

1. I confirm that I have read and understand the information sheet dated
01.06.11 Version 3, Draft 1.  I have had the opportunity to consider the
information, ask questions and have had these answered satisfactorily.

!

2. I understand that my participation is voluntary and that I am free to
withdraw at any time, without giving any reason, and without my medical care
or legal rights being affected.

!

3. I understand that relevant sections of my medical notes and data collected
during the study will be reviewed by members of the research team who are
employed by the NHS Trust. ONLY those individuals who would normally
have access to my notes will view them (doctors, nurses within the trust) and I
give permission for ONLY these individuals to have access to my records.

!

4. I understand that all of the data collected in this study will be given a code
or number so that no names are used and these codes will be used when the
data is being analysed. I agree to this use of coded data.

!

5. I understand that an extra sample of my blood may be taken and used by
the researchers to analyse specific DNA (genes) as and I agree to this.

!

Patient Information 
Sticker 

Title of Project: Aetiological factors in the pathogenesis of male genital lichen 
sclerosus and penis cancer  
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6. I understand that an extra sample of my blood may be taken and used by
researchers to test for liver function and hepatitis C. The result will be fed
back to me.

!

7. I understand that very small part of surplus tissue from my skin biopsy
specimen (taken in clinic for diagnostic reasons) will be used for analysis for
this study as outlined in the information sheet version 3, Draft 1 Dated
01.06.11.          !

8. I have read the part of this form about storing my tissue for future research.
My choice about having my sample stored and used for future skin and male
genital lichen sclerosus research is:

(a) I refuse to have my blood and/or tissue stored or used for any kind of
future research on skin disease.       !

OR 

(b) I agree to my blood and/or tissue being stored with a number on the
sample and to the DNA from this blood and/or tissue being used in future
research on the skin.        !

9. I understand that my individual results from the study will not be given to
me, unless by special arrangement.

!

10. I agree to take part in the above study.
!

________________________ _______________ ____________________ 
Name of Patient  Date  Signature 

_________________________ ________________ ____________________ 
Name of Person taking consent Date  Signature 
(Researcher/Doctor) 
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Appendix 3.1 Profile of patients with MGLSc 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(yr) 

Circumcision 
at 
presentation 

Dribble Trauma Genital 
wart 

Smoker Immuno-
suppress-
ion 

Comorbidity Treat-
ment 

Out-
come 

B120 47 0.5 No Yes No No No No No C NER 
B253 22 0.5 No Yes No No Yes No Eczema, HSV C NER 
B340 64 0.42 No Yes No No Ex No No CSx2, C NER 
B401 65 0.33 Yes (aged 55, 

LS) 
Yes No No Yes No No CS, C NER 

B447 38 10 No Yes No No Yes No No CSx2, C NER 
B460 61 30 No Yes No No No Yes Ulcerative colitis 

thyrotoxicosis, 
psoriasis 

CS, C NER 

B478 45 10 No No No No No No No CS, C NER 
B496 45 1 No Yes No No No Yes HIV CS, C NER 
B542A 72 0.67 Yes (aged 52, 

LS) 
Yes No No Yes No Hypertension, 

ischaemic heart 
disease 

C NER 

B542B 40 0.057 No Yes No Yes No No No C NER 
B846 60 0.5 No Yes No No Ex Yes DM C NER 
B905 31 0.5 No Yes No No No No No CS, C NER 
C106 47 1.5 No Yes No No Yes No Eczema 

(childhood) 
CS, C NER 

C162 67 1 No Yes Cystos-
copy 

No No No Hypertension CS, C NER 

C355 25 6 No Yes No Yes No No No CS, C NER 
Yr, year; LS, lichen sclerosus; HSV, herpes simplex virus; HIV, human immunodeficiency virus; DM, diabetes mellitus; C, circumcision; CS, topical 
corticosteroid; NER, no evidence of recurrence.  
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Appendix 3.1 Profile of patients with MGLSc (continued) 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(yr) 

Circumcision 
at 
presentation 

Dribble Trauma Genital 
wart 

Smoker Immunos
uppress-
ion 

Comorbidity Treat-
ment 

Out-
come 

C434 47 0.67 No No No No Ex Yes HIV, anogenital 
psoriasis, AIN1 

CSx2, C NER 

C442 51 0.5 No Yes No No No No Thyroidectomy CSx2, C NER 

C709 34 3 No Yes No No Ex No Hypertension, 
eczema, vitiligo 

CS, C NER 

C716 41 1 No Yes No No No No No CSx2, C NER 
C8743 45 3 No Yes No No No No No CSx2, C NER 
D098 63 1 No Yes No No No Yes DM CS, C NER 
D120 41 2 No Yes No No No No No C NER 
D144 37 20 No Yes No No No No No C NER 
D708 63 0.75 No Yes No No Ex No No C NER 
D846 54 0.67 No No No No Ex No No C NER 
E101 66 0.5 Yes (aged 46, 

LS) 
No No No Ex Yes Crohn’s disease, 

B12 deficiency 
C NER 

F252 65 0.5 No Yes No No No No No CS, C NER 
F733 42 10 No Yes No No No Yes DM CSx2, C NER 
F957 47 2 No Yes No Yes No No No CS, C NER 
F997 63 2.5 No Yes No No No No No CS, C NER 
G099 30 9 No Yes No No Yes No No CS, C NER 
G301 61 1 No No No No No No No CSx2, C NER 
G638 46 2 No Yes No No Ex No Psoriasis CS, C NER 
G970 68 5 No Yes No No No Yes Psoriasis (on 

methotrexate) 
CS, C NER 

H171 41 0.17 No Yes No No No No No CS, C NER 
H319 49 2 No Yes No No No No Asthma, HSV CS, C NER 
Yr, year; LS, lichen sclerosus; AIN, anal intraepithelial neoplasia; DM, diabetes mellitus; HSV, herpes simplex virus; HIV, human immunodeficiency 
virus; C, circumcision; CS, topical corticosteroid; NER, no evidence of recurrence; RD, residual disease.  
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Appendix 3.1 Profile of patients with MGLSc (continued) 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(yr) 

Circumcision 
at 
presentation 

Dribble Trauma Genital 
wart 

Smoker Immunos
uppressio
n 

Comorbidity Treat-
ment 

Out-
come 

H534 34 2 No Yes No No No No Eczema CS, C NER 
H999 38 0.17 No No No No Ex No No CS, C NER 
J104 26 0.17 No Yes No No No No No CS, C NER 
J224 72 0.67 No No Cystos-

copy 
No Yes No No CS, C NER 

J285 81 1 No Yes No No No Yes DM, Hypertension CS, C NER 
L432 52 5 Yes (aged 47, 

LS) 
Yes No No No No No CS, C NER 

L481 59 1.5 No Yes No No Ex No Hypothyroidism CS, C NER 
L515 65 5 No Yes No No Ex No Hypothyroidism C NER 
L581 49 3 No Yes No No No No Psoriasis, vitiligo CS, C NER 
L886 54 5 No Yes No No No No Ischaemic heart 

disease, 
myocardial 
infarction 

C NER 

M022 47 5 No Yes No No No No No CS, C NER 
M044 37 1 Yes (partial C, 

age 38, LS) 
Yes No No No No No CS, C NER 

M169 44 0.5 No Yes No No No No No CSx3, C NER 
M175
A 

31 0.038 No Yes No No No No No CS, C NER 

M175
B 

64 4 No No No No No No No CS, C NER 

M327 33 1 No Yes No No No No No C NER 
M394 57 0.58 No No No No Ex Yes HIV CS, C NER 
Yr, year; LS, lichen sclerosus; DM, diabetes mellitus; IHD, ischaemic heart disease; myocardial infarction; HIV, human immunodeficiency virus; C, 
circumcision; CS, topical corticosteroid; NER, no evidence of recurrence.  
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Appendix 3.1 Profile of patients with MGLSc (continued) 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(yr) 

Circumcision 
at 
presentation 

Dribble Trauma Genital 
wart 

Smoker Immunos
uppressio
n 

Comorbidity Treat-
ment 

Out-
come 

M610 45 0.5 No Yes No No No No Depression CSx2, C NER 
M814 41 0.5 Yes (aged 17, 

LS) 
Yes No No Yes No Depression, 

rectal fistula 
CSx3 NER 

M925 67 0.25 No Yes No No No No SCC 
oropharyhgeal 

C NER 

M949 35 0.5 No Yes No No No No Conn's, Obese C NER 
N392 51 0.17 No Yes No No No Yes Bone marrow 

transplant 
C NER 

N412 34 0.33 No Yes No No Yes No No CS, C NER 
N799 55 0.5 No Yes No Yes No Yes Asthma, hay 

fever, HIV 
CS, C NER 

OD85
7 

32 1 No Yes No No No No No CS, C NER 

P002 33 10 No No No No No Yes DM, Vitiligo C NER 
P049 25 1 No Yes No No No No No CS, C NER 
P064 70 0.25 No Yes Cystos-

copy 
No No No Prostate 

hyperthrophy 
CS, C NER 

P453 32 0.5 No Yes No No No No Eczema CSx3, C NER 
PD28
3 

64 2 No Yes Self 
catheteri-
sation 

No No No Spinal cord injury CS NER 

R116 58 0.25 No Yes No No No Yes DM, hypertension C NER 
R124 39 5 No Yes No No No No No CS, C NER 
R173 48 0.5 No Yes No No No Yes DM, hypertension CS, C NER 
R315 31 0.5 No Yes No No No No No C NER 
R682 41 6 No Yes No No No No No C NER 
Yr, year; LS, lichen sclerosus; SCC, squamous cell carcinoma; HIV, human immunodeficiency virus; DM, diabetes mellitus; IHD, ischaemic heart 
disease; C, circumcision; CS, topical corticosteroid; NER, no evidence of recurrence.  
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Appendix 3.1 Profile of patients with MGLSc (continued) 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(yr) 

Circumcision 
at 
presentation 

Dribble Trauma Genital 
wart 

Smoker Immunos
uppressio
n 

Comorbidity Treat-
ment 

Out-
come 

S282 45 0.5 No Yes No No Yes No Eczema, hay 
fever 

C NER 

S390 50 1 No Yes No No No No No CS, C NER 
S396 47 2 No Yes No No No No Eczema CS, C NER 
S406 27 5 Yes (aged 13, 

LS)  
Yes Self 

catheteri-
sation 

No No No Psoriasis CS, C RD 

S500 41 0.5 Yes (aged 43, 
LS) 

Yes urethral 
trauma 

No No No No C NER 

S643 21 1 No No No No No No Carcinoid CS, C NER 
S855 27 1 No Yes No No Yes No No CS, C NER 
T012 41 1 No Yes No No Yes No Asthma, hay 

fever 
C NER 

T079 37 0.5 No Yes No No No No Asthma, hay 
fever, HSV 

CS, C NER 

T110 66 3 No Yes No Yes Yes No Hypertension C NER 
T896 60 0.08 No Yes No No No No No C NER 
V350 32 1 No Yes Penile 

piercing 
No Yes No No CS, C NER 

V456 37 0.67 No Yes No No Yes No Eczema CSx2, C NER 
W124 50 1.25 No Yes No No No No No CS, C NER 
W231 48 0.33 No Yes No No No No No CS, C NER 
W407 29 3 Partial C (aged 

2 month, 
phimosis) 

Yes No No No No Vitiligo C NER 

Y833 38 0.33 No Yes No No No No Depression CSx2, C NER 
Yr, year; LS, lichen sclerosus; HSV, herpes simplex virus; C, circumcision; CS, topical corticosteroid; NER, no evidence of recurrence; RD, 
residual disease.  
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Appendix 3.2 Profile of patients with BP 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(mth) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress
-ion

Treat-
ment 

FU 
(yr) 

Out-
come 

B194 42 96 No No No No Renal failure-
renal 
transplant 

Yes LN, 5FU, 
Imi, C 

0.6 NER 

C336 46 3 No No Yes No HIV (HAART) Yes Surgery, 
C, LN, 
C+C 

6 NER 

C882 71 24 No Yes Yes No No No LN 0.08 NER 
C9743 28 12 No No No No No No C 2 NER 
F435 27 12 Yes (LS) No No No No No Surgery 2 NER 
F906 37 0.5 No Yes No No No No Surgery, 

C 
0.3 NER 

I095 30 6 Yes No No No No No Imi, LN, C 2.4 NER 
K637 27 48 No Yes No No Behcet's (IS) Yes Surgery, 

C 
1.7 NER 

L659 36 3 No No No No No No PPT 0.2 NER 
P380 48 8 Yes (LS) No Yes No No No LN, 

surgery, C 
2 NER 

P670 51 24 No No No No HIV (HAART) Yes C+C 5 NER 
P745 18 132 No Yes No No No No CS, C 0.6 NER 
R118 62 1 No No No No Psoriasis (IS) Yes Surgery, 

C 
13 RD 

R293 29 1 No No No No Cystic fibrosis 
- Lung
transplant

Yes LN 6 NER 

Yr, year; mth, month; LS, lichen sclerosus; HIV, human immunodeficiency virus; HAART, highly active antiretroviral therapy; IS, 
immunosuppressant; LN, liquid nitrogen; 5FU, 5-Flurouracil; Imi, Imiquimod; C, circumcision; C+C, curettage and cauterization; PPT, 
photodynamic therapy; FU, follow-up; NER, no evidence of recurrence.  
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Appendix 3.2 Profile of patients with BP (continued) 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(mths) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treat-
ment 

FU 
(yr) 

Out-
come 

R501 26 3 No Yes No No HIV (HAART) Yes Imi 1 NER 
T611 76 24 No No No No No No C 2 NER 
W839 43 36 No No No No No No C, Imi, LN 10 NER 
W918 28 12 Yes (LS) No No No No No C, LN 6 NER 
C101 31 4 No No No Yes HIV (HAART) Yes C, LN 2 NER 
M787 25 6 No Yes Yes Yes No No LN, Imi, C 2 NER 
Yr, year; mth, month; LS, lichen sclerosus; HIV, human immunodeficiency virus; HAART, highly active antiretroviral therapy; LN, liquid 
nitrogen; Imi, Imiquimod; C, circumcision; FU, follow-up; NER, no evidence of recurrence.  
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Appendix 3.3 Profiles of PeIN patients with HPV and MGLSc 

MGLSc HPV Code Diagnosis 
Clinical 
evidence 

Histology 
evidence 

Clinical 
evidence 

Histology 
evidence 

A36 BP Yes No No No 
B28 BP Yes No Yes (Prev) Yes 
B37 BP No No No Yes 
B42 BP Yes Yes No No 
B67 BP Yes No No No 
B68 BP Yes No No Yes 
B70 BP No No No Yes 
B74 BP No No Yes (Cur) Yes 
B75 BP No No No No 
B76 BP No No No Yes 
B100 BP No No No Yes 
B102 BP No No No No 
B111 BP No No No Yes 
B112 BP No No Yes (Cur) Yes 
B114 BP No No No No 
C10 BP No No Yes (Prev) Yes 
C11 BP No No No Yes 
C12 BP No No No No 
C13 BP No No No Yes 
C17 BP No No Yes (Prev) No 
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MGLSc HPV Code Diagnosis 
Clinical 
evidence 

Histology 
evidence 

Clinical 
evidence 

Histology 
evidence 

A3 BDP Yes No No No 
A4 BDP Yes No No No 
A10 BDP No No No No 
A12 BDP No No No No 
A13 BDP Yes No No No 
A14 BDP No No No No 
A15 BDP No No No Yes 
A16 BDP Yes No No No 
B3 BDP No No No Yes 
B9 BDP No No No Yes 
B10 BDP No No No Yes 
B71 BDP No No Yes (prev) No 
B80 BDP No No No No 
B83 BDP No No No No 
B85 BDP No No No Yes 
B87 BDP No No No Yes 
B91 BDP No No No No 
B104 BDP Yes No No Yes 
B105 BDP No No No No 
C15 BDP No No No No 
C24 BDP Yes Yes No No 
C27 BDP No No No Yes 
C28 BDP No No No No 
C577 BDP Yes Yes No No 
G361 BDP No No No Yes 
G728 BDP No No Yes (Cur) Yes 
H520 BDP No No Yes (Prev) No 
H584 BDP No No No Yes 
H674 BDP Yes (Prev) No Yes (Prev) Yes 
M143 BDP No No No Yes 
R978 BDP No No No Yes 
S315 BDP No No No No 
T215 BDP No No No No 
W383 BDP Yes Yes No No 
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MGLSc HPV Code Diagnosis 
Clinical 
evidence 

Histology 
evidence 

Clinical 
evidence 

Histology 
evidence 

B11 EQ Yes No No No 
B16 EQ Yes Yes No No 
B18 EQ No No No No 
B23 EQ No No No Yes 
B24 EQ Yes No No No 
B31 EQ Yes Yes No No 
B53 EQ No No No Yes 
B69 EQ No No No Yes 
B93 EQ Yes Yes No No 
B107 EQ Yes Yes No No 
B108 EQ Yes No No Yes 
B109 EQ No No No No 
B113 EQ Yes No No No 
B115 EQ Yes No No Yes 
C2 EQ Yes No No No 
C14 EQ No No No No 
C18 EQ No No No No 
C20 EQ Yes No No No 
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Appendix 3.4 Profile of patients with BDP 

Code Age 
(yr) 

Duration of 
symptom 
(mth) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treatment FU 
(yr) 

Out-
come 

B174 74 2 No No No No Myasthenia gravis 
(IS) 

Yes 5FU 0.7 NER 

B306 68 24 No No No No No No Surgery, C 1.2 NER 
B460 61 19 No No No No Ulcerative colitis 

(IS), psoriasis, 
thyrotoxicosis, LS 
(2005) 

Yes C, LN, 5FU, 
Imi 

11 NER 

C459 58 3 No No No No No No LN, Imi, 
Surgery, C 

9 NER 

C577 54 8 No No No No HIV (HAART) Yes Surgery, C 8 NER 
C742 26 12 No No No No Psoriasis No Surgery, C 10 NER 

G361 46 6 No No No Yes HIV (HAART), 
Hepatitis C 

Yes Imi, C 10 NER 

G681 48 12 Yes (at birth) No No Yes No No Surgery, C 
(for 
pseudoforesk
in, rollever) 

2 NER 

G728 49 48 Yes (for BDP) No No No HIV (HAART) Yes 5FU, Imi, LN, 
C 

3 NER 

H025 42 12 No No No Ex DM Yes C 2 NER 
H136 28 96 Yes (aged 28, 

meatal 
stricture ?LS) 

No No No No No Resurfacing, 
surgery, C 

2 NER 

Yr, year; mth, month; LS, lichen sclerosus; IS, immunosuppressant; HIV, human immunodeficiency virus; HAART, highly active 
antiretroviral therapy; DM, diabetes mellitus; 5FU, 5-Flurouracil; C, circumcision; LN, liquid nitrogen; Imi, Imiquimod; C, circumcision; FU, 
follow-up; NER, no evidence of recurrence.  
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Appendix 3.4 Profile of patients with BDP (continued) 

Code Age 
(yr) 

Duration of 
symptom 
(mth) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treatment FU 
(yr) 

Out-
come 

H341 30 9 No Yes No Yes No No Surgery 3 NER 

H419 29 9 No No No Yes No No Surgery 4.3 NER 
H520 43 42 No No No No HIV (HAART) Yes C 3 NER 
H584 60 12 Yes (at birth) No No No No No Surgery, C 2 NER 
H674 41 12 No Yes Yes No Chronic myeloid 

leukaemia (IS, 
BMT), congenital 
hypospadia, LS 

Yes CS, Imi, 
Surgery, C, 
LN 

3.8 NER 

H848 48 12 Yes (aged 7) No No Yes Epilepsy, automatic 
transmission trade 
30 yr (contact with 
engine oil)  

No Surgery, C 2 NER 

J848 57 48 Yes (at birth) No No Ex No No 5FU, LN, 
surgery, C 

3 NER 

M037 76 9 No No No No Laryngeal 
carcinoma 

No 5FU, C 2 NER 

M143 42 6 Yes (at birth) No No No No No Surgery, C 2 NER 
M191 61 6 No No No No No No C, 5FU, LN 5 NER 
M339 33 6 No No No No HIV (HAART), 

psoriasis 
Yes 5FU, C 6 NER 

P951 66 120 No Yes No No No No C, Imi 6 NER 
R042 43 120 No No No No Lichen planus No C, Imi, 5FU, 

resurfacing, 
surgery, LN 

7 NER 

R978 30 3 No No No No No No LN, C 1.3 NER 
Yr, year; mth, month; HIV, human immunodeficiency virus; HAART, highly active antiretroviral therapy; IS, immunosuppressant; BMT, bone 
marrow transplant; LS, lichen sclerosus; C, circumcision; CS, topical corticosteroid; Imi, Imiquimod; LN, liquid nitrogen; 5FU, 5-Flurouracil; 
FU, follow-up; NER, no evidence of recurrence.  
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Appendix 3.4 Profile of patients with BDP (continued) 

Code Age 
(yr) 

Duration of 
symptom 
(mth) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treatment FU 
(yr) 

Out-
come 

S315 47 12 No No No No No No LN, Imi, 
surgery, C 

4 NER 

S368 42 24 No No No Yes Mechanic (contact 
with engine oil)  

No C 1 NER 

S524 39 144 No No No No Atopic eczema No C, 5FU 3 NER 
S563 71 1.5 No No No Yes HIV (HAART) Yes LN 0.5 NER 
S984 44 36 No Yes No No LS No CS, C, 5FU, 

LN 
4 RD 

T215 57 3 No No No No HIV (HAART), 
Hepatitis C, anal 
intraepithelial 
neoplasia 

Yes C 7 NER 

T969 44 6 No No No No No No LN, 5FU, 
PDT, C, IMI 

5 NER 

T970 69 120 No No No No Psoriasis 
(methotrexate 
since 1975), 
metastatic prostate 
carcinoma 

Yes C02 laser, 
PDT, C 

4 NER 

W383 67 1 No Yes No Yes No No C 4 NER 
Yr, year; mth, month; HIV, human immunodeficiency virus; HAART, highly active antiretroviral therapy; LS, lichen sclerosus; LN, liquid 
nitrogen; Imi, imiquimod; C, circumcision; 5FU, 5-Flurouracil; PDT, photodynamic therapy; CO2, carbon dioxide; FU, follow-up; NER, no 
evidence of recurrence; RD, recurrent disease.   
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Appendix 3.5 Profiles of patient with EQ 

Code Age 
(yr) 

Duration of 
symptom 
(mth) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treatment FU 
(yr) 

Out-
come 

B567 65 60 No Yes No No Mechanic (contact 
with engine oil) 

No C, 5FU, imi 1 NER 

D550 45 1 No No No No No No C 6 NER 
D756 71 72 No No No No No No C 2 NER 
G846 33 120 No No No Yes No No C 1 NER 
J117 51 12 No No No No LS, gonorrhoea No CS, C, 5FU 0.6 NER 
M014 30 24 Yes (LS) Yes No No LSc No CS, C 1 NER 
M215 60 6 No No No No No No Surgery, C 3 NER 
M749 63 24 No Yes No No No No 5FU, C 1 NER 
M965 44 6 No No No No No No 5FU, Imi, LN, 

Surgery, C 
11 NER 

N038 26 168 No Yes No Ex LS, asthma No 5FU, Imi, C 2 RD 
N577 61 12 No No No No CLL, lymphoma Yes C, Imi, 5FU 8 NER 
N795 24 6 No Yes No LS No CS, C 1 NER 
O676 35 84 Yes (LS) Yes No Ex LS No Surgery, C 2 NER 
P002 46 1 Yes (LS) No No No LS, vitiligo, DM Yes Imi, LN, 

PDT, 
Surgery, C 

9 NER 

P856 40 24 No No No No LS No Surgery, C 4 NER 
S203 42 18 No No No Yes HIV (HAART) Yes C, 5FU 1 NER 
S324 35 1 No No No No No No Surgery 0.75 NER 
W368 70 10 Yes (LS) Yes No No LS No 5FU, C 1 RD 
Yr, year; mth, month; LS, lichen sclerosus; CLL, chronic lymphocytic leukaemia; DM, diabetes mellitus; HIV, human immunodeficiency virus; 
HAART, highly active antiretroviral therapy; C, circumcision; 5FU, 5-Flurouracil; Imi, Imiquimod; PDT, photodynamic therapy; FU, follow-up; 
NER, no evidence of recurrence; RD, residual disease.  

No
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Appendix 3.6 Profile of patients with PSCC 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(mth) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treat-
ment 

FU 
(yr) 

Out-
come 

A002 58 48 No No Yes Ex No No Surgery 4 NER 
A290 58 6 Yes (aged 54, 

LS) 
No No No PCIS, LS No Surgery 1.2 NER 

B042 80 6 No No No Ex No No Surgery 1 NER 
C105 65 24 No No No Yes HIV (HAART) Yes Surgery 3 NER 
C470 73 6 Yes (LS) No No No LS No Surgery 1 NER 
C891 35 1.5 No No No Yes No No Surgery 0.2 NER 
C792 60 2 No No No Yes hypertension, 

cardiac failure 
No Surgery 0.2 NER 

C336 46 1.5 No No Yes No HIV (HAART), 
alcoholic 
cirrohosis liver 

Yes Surgery, 
wart 
(LN) 

3 RD - 
BP on 
shaft 

C417 46 0.25 No No No Yes HIV (HAART) Yes Surgery 4 RD - 
BP 

D095 81 6 No No No No No No Surgery 6 NER 
D133 89 12 No No No Yes Aortic valve 

disease 
No Surgery 0.3 NER 

D320 49 1.5 No No No Yes Pemphigus (IS) Yes Surgery 0.2 NER 
D120 43 24 No No No Yes LS, Psoriasis No Surgery 4 NER 
F572 65 6 No No No No No No Surgery 1 NER 
G185 40 1 No No No No No No Surgery 5 NER 
J383 78 3 No No No No No Yes Surgery 1 NER 
Yr, year; mth, month; HIV, human immunodeficiency virus; HAART, highly active antiretroviral therapy; IS, immunosuppressant; LS, 
lichen sclerosus; LN, liquid nitrogen; FU, follow-up; NER, no evidence of recurrence; RD, residual disease; BP, bowenoid papulosis.  
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Appendix 3.6 Profile of patients with PSCC (continued) 

Code Age 
of 
onset 
(yr) 

Duration 
of 
symptom 
(mths) 

Circumcised 
at 
presentation 

Dribble Genital 
wart 

Smoker Comorbidity Immuno-
suppress-
ion 

Treat-
ment 

FU 
(yr) 

Out-
come 

K087 57 6 No No No Yes Hypertension No Surgery 4 NER 
K295 86 6 No Yes No No PE, meatal 

stenosis, LS 
No Surgery 0.2 NER 

L325 64 1 No No No Yes No No Surgery 1 NER 
M843 41 1 No No No Yes LS No Surgery 6 NER 
M716 63 4 No No No Ex DM Yes Surgery 3 NER 
M769 76 4 No No No Ex No No Surgery 0.3 NER 
M969 64 0.84 Yes at birth No No No Sarcoidosis 

(IS) 
Yes Surgery 6 NER 

M938 53 5 Yes, meatal 
stricture (LS) 

No No Ex LS, significant 
roll over 

No Surgery 1.7 NER 

P996 80 1.5 No Yes No No No No Surgery 1 NER 
P865 21 2 No No No No No No Surgery 2 NER 
P486 53 3 No No No No Alport's, Renal 

transplant 
(IS) 

Yes Surgery 7 NER 

P914 52 24 No No Yes No Lichen planus No Surgery 10 NER 
S463 63 6 No No No No No No Surgery 0.4 NER 
S613 60 3 No No No Yes No No Surgery 0.7 NER 
S026 66 2 No No No Ex No No Surgery 0.7 NER 
S642 73 3 No No No Ex DM Yes Surgery 0.08 NER 
S112 59 24 No No No No No No Surgery 0.8 NER 
W969 73 0.72 No No No No DM Yes Surgery 0.2 NER 
W186 71 1 No No No Yes PE No Surgery 0.08 NER 
Yr, year; mth, month; LS, lichen sclerosus; PE, pulmonary embolism; DM, diabetes mellitus; ESRF, end stage renal failure; IS, 
immunosuppressant; FU, follow-up; C, circumcision; NER, no evidence of recurrence.  
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Appendix 3.7 Profiles of PSCC patients with HPV and MGLSc 

MGLSc HPV Code Diagnosis 
Clinical 
evidence 

Histology 
evidence 

Clinical 
evidence 

Histology 
evidence 

A1 PSCC Yes No Yes (prev) Yes 
A2 PSCC No No No Yes 
A32 PSCC No No No No 
A33 PSCC No No No No 
A38 PSCC No No No No 
A39 PSCC Yes Yes No No 
B1 PSCC No No No No 
B2 PSCC No No No Yes 
B8 PSCC No No No Yes 
B21 PSCC No No No Yes 
B33 PSCC No No No No 
B35 PSCC No No No No 
B39 PSCC No No No Yes 
B41 PSCC No No No No 
B45 PSCC No No No No 
B47 PSCC No Yes No Yes 
B48 PSCC No Yes No No 
B54 PSCC No Yes No No 
B58 PSCC No No No No 
B61 PSCC No No Yes (prev) Yes 
B73 PSCC No No No No 
B89 PSCC Yes No No No 
B98 PSCC Yes Yes No No 
B110 PSCC Yes Yes No No 
B116 PSCC Yes Yes No No 
B117 PSCC Yes Yes No No 
B118 PSCC No No No No 
B120 PSCC No No No No 
B121 PSCC No No No No 
B122 PSCC No No No No 
C3 PSCC Yes Yes No No 
C5 PSCC No No No No 
C6 PSCC Yes No No No 
C7 PSCC No No No No 
C8 PSCC No No No No 
C9 PSCC No No No No 
C21 PSCC No Yes No No 
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Appendix 3.8 HPV and MGLSc 

Code Diagnosis Genital type Beta type Cutaneous type 
A5 MGLSc  - - - 
A6 MGLSc  - - - 
A7 MGLSc 16, 43 24 27 
A8 MGLSc  - - - 
A9 MGLSc 16 - - 
A11 MGLSc 16 - 1 
A17 MGLSc  - - - 
A18 MGLSc 6, 51, 52 - - 
A19 MGLSc  - - - 
A20 MGLSc - - - 
A21 MGLSc - - - 
A22 MGLSc - - - 
A23 MGLSc - - - 
A24 MGLSc - - - 
A25 MGLSc - - - 
A26 MGLSc - - - 
A27 MGLSc - - 2 
A28 MGLSc - - - 
A29 MGLSc 16 - - 
A30 MGLSc - - - 
A31 MGLSc - - - 
A34 MGLSc 11, 53 - - 
A35 MGLSc 74 - - 
A37 MGLSc  - - - 
A40 MGLSc  - - - 
B4 MGLSc  - - - 
B5 MGLSc - - - 
B6 MGLSc  - - - 
B7 MGLSc 18, 74 - 1 
B12 MGLSc  - - - 
B13 MGLSc  - - - 
B14 MGLSc 16 - - 
B15 MGLSc 6 - - 
B17 MGLSc 16 - - 
B19 MGLSc  - - - 
B20 MGLSc 51 - - 
B22 MGLSc  - - - 
B25 MGLSc - - - 
B26 MGLSc 16 14, 93 - 
B27 MGLSc  - - - 
B29 MGLSc 11, 59 - - 
B30 MGLSc  - - - 
B32 MGLSc  - - - 
B34 MGLSc  - - - 
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Code Diagnosis Genital type Beta type Cutaneous type 
B36 MGLSc 68 or 73 - - 
B38 MGLSc  - - - 
B40 MGLSc 45 - - 
B43 MGLSc  - - - 
B44 MGLSc 68 or 73 - - 
B46 MGLSc  - - - 
B49 MGLSc  - - - 
B50 MGLSc 45 - - 
B51 MGLSc 16, 74 - - 
B52 MGLSc  - 14, 38 - 
B55 MGLSc  - - - 
B57 MGLSc 16 - - 
B59 MGLSc 6, 11, 42, 44 - - 
B60 MGLSc  - - - 
B62 MGLSc - - - 
B63 MGLSc 11 - - 
B64 MGLSc 66 - - 
B65 MGLSc  - - - 
B66 MGLSc  - - - 
B72 MGLSc  - - - 
B77 MGLSc 18, 45, 53, 68 or 73 14 - 
B78 MGLSc  - - - 
B79 MGLSc - - - 
B81 MGLSc 31 - - 
B82 MGLSc 16, 66 - - 
B84 MGLSc  - - - 
B86 MGLSc  - - - 
B88 MGLSc  - - - 
B90 MGLSc  - 8 - 
B92 MGLSc  - - - 
B94 MGLSc - - - 
B95 MGLSc - - - 
B96 MGLSc - - - 
B97 MGLSc - - - 
B99 MGLSc - - - 
B101 MGLSc 6, 18 - - 
B106 MGLSc - - - 
B119 MGLSc 74 8 - 
C1 MGLSc - - - 
C4 MGLSc 16 - - 
C16 MGLSc 11 - - 
C19 MGLSc - - - 
C23 MGLSc - - - 
C25 MGLSc - - - 
C26 MGLSc - - - 
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Appendix 3.9 HPV and PeIN 

Code Diagnosis Genital type Beta type Cutaneous type 
A36 BP 16 - - 
B28 BP 42 - - 
B37 BP 68 or 73 - - 
B42 BP 16 - - 
B67 BP 54 - - 
B68 BP 68 or 73 24 - 
B70 BP 11 5, 17, 22, 38, 93 - 
B74 BP 33, 39, 11 92 - 
B75 BP 16 - - 
B76 BP 6 - 91 
B100 BP - - - 
B102 BP 16 - - 
B111 BP 6 - - 
B112 BP 56 80 - 
B114 BP 16 - 1 
C10 BP 16 - - 
C11 BP 6 - - 
C12 BP 16 - - 
C13 BP 33 - - 
C17 BP 43 38 43 
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Code Diagnosis Genital type Beta type Cutaneous type 
A3 BDP 16 - - 
A4 BDP - - - 
A10 BDP 6, 33 - - 
A12 BDP 16 - - 
A13 BDP 18, 56 - 1 
A14 BDP 16 - - 
A15 BDP 31, 58 - - 
A16 BDP 58 - - 
B3 BDP 16 - - 
B9 BDP 16 - - 
B10 BDP 16 - - 
B71 BDP - 15 - 
B80 BDP 16 - - 
B83 BDP 16, 33 - - 
B85 BDP - - 27 
B87 BDP 33 8, 12, 15, 23, 24 - 
B91 BDP 16 - - 
B104 BDP 16 - - 
B105 BDP 16 - - 
C15 BDP 35 - - 
C24 BDP 16 - - 
C27 BDP 33 - - 
C28 BDP 16, 18, 51 - - 
C577 BDP - - - 
G361 BDP - - - 
G728 BDP 16 - - 
H520 BDP 68 - - 
H584 BDP 16 - - 
H674 BDP 45 24 - 
M143 BDP 16 - - 
R978 BDP 16 - - 
S315 BDP - - 3, 29 
T215 BDP - - - 
W383 BDP 18 - - 
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Code Diagnosis Genital type Beta type Cutaneous type 
B11 EQ 68 or 73 - - 
B16 EQ 16 14 - 
B18 EQ 16 - - 
B23 EQ 16 - - 
B24 EQ 45 - - 
B31 EQ 18 - - 
B53 EQ 16 - - 
B69 EQ 11 - - 
B93 EQ 16, 53 - - 
B107 EQ 16 - - 
B108 EQ 16 - - 
B109 EQ 16 - - 
B113 EQ 33 - - 
B115 EQ 16, 43, 45, 68 

or 73 
- 43 

C2 EQ - - - 
C14 EQ - - - 
C18 EQ 16 - - 
C20 EQ 16 - - 

239



Appendix 3.10 HPV and PSCC 

Code Diagnosis Genital type Beta type Cutaneous type 
A1 PSCC 16 - - 
A2 PSCC 16 - - 
A32 PSCC - - - 
A33 PSCC 31, 43, 52, 74 - - 
A38 PSCC 16 - - 
A39 PSCC - - - 
B1 PSCC 56 - - 
B2 PSCC - - - 
B8 PSCC - - - 
B21 PSCC - 14 - 
B33 PSCC - - - 
B35 PSCC - - - 
B39 PSCC - - - 
B41 PSCC - 14 - 
B45 PSCC 16 - - 
B47 PSCC - - - 
B48 PSCC - - - 
B54 PSCC 16 - - 
B58 PSCC 6 - - 
B61 PSCC 16 - - 
B73 PSCC - 20 - 
B89 PSCC 33 - - 
B98 PSCC 16 - - 
B110 PSCC - - - 
B116 PSCC - - - 
B117 PSCC - - - 
B118 PSCC 16 - - 
B120 PSCC - - - 
B121 PSCC - - - 
B122 PSCC 16 - - 
C3 PSCC 44 - - 
C5 PSCC 16 - - 
C6 PSCC - - - 
C7 PSCC 31, 45 - - 
C8 PSCC - - - 
C9 PSCC 45 - - 
C21 PSCC - - - 
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Appendix 3.11 HLA alleles among individuals with MGLSc 

Code HLA-A HLA-B HLA-C HLA-DRB1 HLA-DQB1 HLA-DQA1 
B120 25 18, 58 07, 12 03, 13 02, 03 05 
B253 02 44, 56 01, 05 04, 13 03, 06 01, 03 
B340 02, 26 35, 51 04, 15 01, 13 05, 06 01, 01 
B401 02, 25 07, 18 07, 12 15 06 01 
B447 02, 32 27, 40 01, 02 01, 07 02, 05 01, 02 
B460 01, 02 44, 57 05, 06 04, 04 02, 03 03 
B478 26, 32 44, 51 14, 15 04, 11 03, 03 03, 05 
B496 02, 23 44, 45 04, 06 04, 07 02, 03 02, 03 
B542A 02, 29 15, 44 01, 16 07, 15 02, 06 01, 02 
B542B 01 08, 57 06, 07 03, 07 02, 03 02, 05 
B846 01 08, 57 06, 07 13, 07 03, 06 01, 02 
B905 01, 11 08, 51 07, 15 01, 03 02, 05 01, 05 
C106 01, 02 07, 8 07, 07 03, 15 02, 06 01, 05 
C162 02, 33 07, 58 03, 07 14, 15 05, 06 01, 01 
C355 02 07, 15 03, 07 01, 04 03, 05 01, 03 
C434 02 27, 51 01, 16 04, 11 03 03, 05 
C442 01, 03 07, 57 06, 07 07, 51 03, 06 01, 02 
C709 01, 29 35, 37 06, 12 10, 14 05, 05 01, 01 
C716 01, 02 35, 44 04, 05 11, 11 03 05 
C8743 23, 24 27, 44 02, 04 04, 08 03, 04 03, 04 
D098 02, 24 38, 51 12, 14 04, 11 03, 03 03, 05 
D120 02, 68 51, 57 06, 15 01, 07 03, 05 01, 02 
D144 11, 31 40, 51 03, 04 04, 04 03 03 
D708 01, 05 08, 13 06, 07 03, 07 02, 02 02, 05 
D846 01, 03 35, 52 04, 12 14, 15 05, 06 01, 01 
E101 02 40, 44 03, 05 04, 11 02, 03 03, 05 
F252 03, 11 27, 40 01, 03 01, 13 05, 06 01, 01 
F733 01, 29 08, 44 07, 16 03, 04 02, 03 03, 05 
F957 02 07 07 04, 15 03, 06 01, 03 
F997 01, 02 08, 51 02, 07 03, 11 02, 03 05 
G099 02, 32 14, 44 07, 08 04, 07 02, 03 02, 03 
G301 02 51, 55 07, 14 13 06 01 
G638 01, 31 07, 51 07, 15 04, 11 03 03, 05 
G970 03, 24 07, 27 01, 07 04, 15 03, 06 01, 03 
H171 02 18, 35 05, 12 10, 12 03, 05 01, 05 
H319 25, 26 08, 58 07 03, 13 02, 03 05 
H534 02 07, 44 05, 07 04, 15 03, 06 01, 03 
H999 24, 30 13, 35 04, 06 07, 08 02, 04 02, 04 
J104 03, 24 07, 56 01, 07 01, 04 03, 05 01, 03 
J224 02, 11 35, 44 04, 05 01, 15 05, 06 01, 01 
J285 03, 24 07, 44 05, 07 04, 15 03, 06 01, 03 
L432 02 07 07 04, 15 03, 06 01, 03 
L481 01, 29 08, 44 07, 16 03, 07 02, 02 02, 05 
L515 11 35, 55 03, 04 04, 14 03, 05 01, 03 
L581 01, 29 15, 44 03, 16 04, 07 02, 03 02, 03 
L886 01, 03 08, 35 07, 12 07, 14 02, 05 01, 02 
M022 23, 32 40, 51 03, 15 04, 11 03 03, 05 
M044 02, 26 40, 44 03, 05 13, 13 06, 06 01, 01 
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Code HLA-A HLA-B HLA-C HLA-DRB1 HLA-DQB1 HLA-DQA1 
M169 03 07, 35 04, 07 04, 11 02, 03 03, 05 
M175A 02, 32 13, 15 06, 03 04, 13 03 03 
M175B 01, 23 08, 44 04, 07 03, 07 02, 02 02, 05 
M327 11, 68 07, 35 04, 07 13, 15 06, 06 01 
M394 02, 03 14, 44 05, 08 4, 13 03, 06 03, 01 
M610 01, 68 27, 37 01, 06 01, 04 03, 05 01, 03 
M814 24, 29 15, 44 03, 16 04, 07 02, 03 02, 03 
M925 01, 03 07, 35 04, 07 01, 14 05, 05 01, 05 
M949 02, 03 44, 51 02, 05 01, 04 03, 05 01, 03 
N392 01, 03 35, 38 04, 12 11, 13 03, 06 01, 05 
N412 31, 32 27, 15 02, 03 03, 11 02, 03 05 
N799 29, 68 40, 44 03, 16 04, 07 02, 03 02, 03 
OD857 02 18, 55 03, 07 04, 11 03 03, 05 
P002 01 08, 37 03, 07 03, 04 02, 03 03, 05 
P049 03 07, 08 03, 07 03, 07 02, 03 02, 05 
P064 02, 24 14, 41 16, 17 01, 13 03, 05 01, 05 
P453 02, 03 07 07 15 06 01 
PD283 02, 24 08, 44 05, 07 03, 12 02, 03 05 
R116 02, 24 35, 44 04, 05 01, 10 05 01 
R124 03, 26 40, 45 03, 06 07, 13 02, 06 01, 02 
R173 02, 29 44, 44 05, 16 04, 07 02, 03 02, 03 
R315 01, 24 07, 08 07, 07 04, 08 03, 04 03, 04 
R682 02 44, 44 04, 05 04, 07 02, 03 3, 02 
S282 01, 24 08, 35 07, 12 01, 03 02, 05 01, 05 
S390 03, 11 07, 40 03, 07 07, 15 02, 06 01, 02 
S396 02, 25 40 03 04, 04 03 03 
S406 02, 03 35, 57 04, 06 01, 07 03, 05 01, 02 
S500 02, 32 44, 57 05, 18 04, 07 02, 03 03 
S643 01, 24 08, 35 04, 07 01, 04 03, 05 01, 03 
S855 11, 23 35, 44 04 10, 11 03, 05 01, 05 
T012 03, 24 07, 13 06, 07 07, 15 02, 06 01, 02 
T079 02, 11 44, 51 03, 15 04, 07 02, 03 02, 03 
T110 01, 02 15, 57 03, 06 04, 04 03 02, 03 
T896 02, 03 07 07 15 06 01 
V350 03 07, 47 06, 07 07, 11 02, 03 02, 05 
V456 11, 23 35, 40 04, 15 14, 16 05, 05 01, 01 
W124 02, 03 27, 35 02, 04 01, 15 05, 06 01, 01 
W231 01, 02 44 05 03, 12 02, 03 05 
W407 01, 02 08, 51 05, 07 04, 13 03, 06 01, 03 
Y833 01, 02 44, 57 05, 06 04, 07 02, 03 02, 03 
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Appendix 3.12 Allele counts and percentages: HLA-A, HLA-B, HLA-C, HLA-
DRB1, HLA-DQA1 and HLA-DQB1 for MGLSc 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p Value 

A*01 28 31.8 1733 34.5 0.68 
A*02 46 52.3 2507 49.9 0.74 
A*03 22 25 1316 26.2 0.9 
A*11 9 10.2 603 12 0.73 
A*23 6 6.8 161 3.2 0.11 
A*24 13 14.8 769 15.3 0.99 
A*25 4 4.5 166 3.3 0.73 
A*26 5 5.7 201 4 0.6 
A*29 7 8 422 8.4 0.96 
A*30 1 1.1 241 4.8 0.18 
A*31 2 2.3 286 5.7 0.25 
A*32 8 9.1 337 6.7 0.5 
A*33 1 1.1 75 1.5 0.86 
A*68 4 4.5 387 7.7 0.37 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=5024 (%) 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 22 25 1407 28 0.81 
B*08 18 20.5 1291 25.7 0.32 
B*13 3 3.4 211 4.2 0.92 
B*14 4 4.5 367 7.3 0.43 
B*15 7 8 703 14 0.14 
B*18 5 5.7 387 7.7 0.61 
B*27 8 9.1 422 8.4 0.97 
B*35 21 23.9 638 12.7 0.0033 
B*37 3 3.4 151 3 0.92 
B*38 1 1.1 85 1.7 0.99 
B*40 8 9.1 633 12.6 0.41 
B*41 1 1.1 70 1.4 0.8 
B*44 32 36.4 1608 32 0.45 
B*45 2 2.3 75 1.5 0.88 
B*51 13 14.5 367 7.3 0.015 
B*52 1 1.1 40 0.8 0.8 
B*55 4 4.5 176 3.5 0.81 
B*56 1 1.1 45 0.9 0.74 
B*57 10 11.4 397 7.9 0.32 
B*58 3 3.4 60 1.2 0.17 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 10 11.4 362 7.2 0.2 
C*02 7 8 372 7.4 0.99 
C*03 20 22.7 1321 26.3 0.53 
C*04 19 21.6 794 15.8 0.19 
C*05 18 20.5 1090 21.7 0.88 
C*06 19 21.6 879 17.5 0.39 
C*07 43 48.9 2889 57.5 0.13 
C*08 2 2.3 342 6.8 0.14 
C*12 7 8 317 6.3 0.68 
C*14 2 2.3 80 1.6 0.94 
C*15 9 10.2 161 3.2 0.00083 
C*16 8 9.1 472 9.4 0.93 
C*17 1 1.1 70 1.4 0.8 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 19 21.6 1186 23.6 0.75 
DRB1*03 16 18.2 1362 27.1 0.08 
DRB1*04 42 47.7 1673 33.3 0.0064 
DRB1*07 27 30.7 1432 28.5 0.74 
DRB1*08 3 3.4 236 4.7 0.75 
DRB1*10 4 4.5 60 1.2 0.02 
DRB1*11 15 17 598 11.9 0.19 
DRB1*12 3 3.4 146 2.9 0.97 
DRB1*13 16 18.2 950 18.9 0.97 
DRB1*14 6 6.8 216 4.3 0.38 
DRB1*15 18 20.5 1377 27.4 0.18 
DRB1*16 1 1.1 60 1.2 0.66 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 50 56.8 365 67.9 0.053 
DQA1*02 27 30.7 129 24.1 0.23 
DQA1*03 38 43.1 200 37.2 0.15 
DQA1*04 3 3.4 24 4.4 0.86 
DQA1*05 30 34.1 204 38 0.56 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 34 38.6 74 41.8 0.72 
DQB1*03 58 65.9 120 67.7 0.87 
DQB1*04 3 3.4 7 4 0.9 
DQB1*05 27 30.7 58 32.8 0.84 
DQB1*06 29 33 74 41.8 0.21 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=177 (%) 

Appendix 3.12a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: MGLSc cases and a reference population of
anonymous Caucasian blood donors.
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Appendix 3.13 Allele counts and percentages: HLA-A, HLA-B, HLA-C, HLA-
DRB1, HLA-DQA1 and HLA-DQB1 for PeIN 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

P value 

A*01 21 29.2 1733 34.5 0.41 
A*02 36 50 2507 49.9 0.92 
A*03 19 26.4 1316 26.2 0.92 
A*11 8 11.1 603 12 0.96 
A*23 5 6.9 161 3.2 0.15 
A*24 10 13.9 769 15.3 0.87 
A*25 6 8.3 166 3.3 0.044 
A*26 1 1.4 201 4 0.41 
A*29 6 8.3 422 8.4 0.85 
A*30 5 6.9 241 4.8 0.57 
A*31 5 6.9 286 5.7 0.84 
A*32 7 9.7 337 6.7 0.44 
A*33 1 1.4 75 1.5 0.68 
A*68 3 4.2 387 7.7 0.37 
Number of 
individuals or 
percent of 
total (%) 

n=72 (%) n=5024 (%) 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 22 30.6 1407 28 0.73 
B*08 14 19.4 1291 25.7 0.28 
B*13 5 6.9 211 4.2 0.39 
B*14 3 4.2 367 7.3 0.43 
B*15 7 9.7 703 14 0.39 
B*18 3 4.2 387 7.7 0.37 
B*27 3 4.2 422 8.4 0.28 
B*35 7 9.7 638 12.7 0.56 
B*37 4 5.6 151 3 0.37 
B*38 2 2.8 85 1.7 0.8 
B*40 12 16.7 633 12.6 0.39 
B*41 1 1.4 70 1.4 0.61 
B*44 29 40.3 1608 32 0.17 
B*45 1 1.4 75 1.5 0.68 
B*47 1 1.4 30 0.6 0.92 
B*49 1 1.4 121 2.4 0.86 
B*50 3 4.2 90 1.8 0.29 
B*51 9 12.5 367 7.3 0.15 
B*53 2 2.8 45 0.9 0.07 
B*56 2 2.8 45 0.9 0.3 
B*57 5 6.9 397 7.9 0.94 
Number of 
individuals or 
percent of 
total (%) 

n=72 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 3 4.2 362 7.2 0.45 
C*02 7 9.7 372 7.4 0.6 
C*03 18 25 1321 26.3 0.91 
C*04 14 19.4 794 15.8 0.51 
C*05 22 30.6 1090 21.7 0.1 
C*06 18 25 879 17.5 0.13 
C*07 39 54.2 2889 57.5 0.65 
C*08 3 4.2 342 6.8 0.52 
C*12 4 5.6 317 6.3 0.99 
C*14 1 1.4 80 1.6 0.74 
C*15 8 11.1 161 3.2 0.000703 
C*16 4 5.6 472 9.4 0.36 
C*17 1 1.4 70 1.4 0.61 
Number of 
individuals or 
percent of 
total (%) 

n=72 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 19 21.6 1186 23.6 0.75 
DRB1*03 16 18.2 1362 27.1 0.08 
DRB1*04 42 47.7 1673 33.3 0.0064 
DRB1*07 27 30.7 1432 28.5 0.74 
DRB1*08 3 3.4 236 4.7 0.75 
DRB1*10 4 4.5 60 1.2 0.02 
DRB1*11 15 17 598 11.9 0.19 
DRB1*12 3 3.4 146 2.9 0.97 
DRB1*13 16 18.2 950 18.9 0.97 
DRB1*14 6 6.8 216 4.3 0.38 
DRB1*15 18 20.5 1377 27.4 0.18 
DRB1*16 1 1.1 60 1.2 0.66 
Number of 
individuals or 
percent of 
total (%) 

n=88 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 33 45.8 365 67.9 0.00035 
DQA1*02 25 34.7 129 24.1 0.07 
DQA1*03 32 44.4 200 37.2 0.29 
DQA1*04 3 4.2 24 4.4 0.85 
DQA1*05 27 37.5 204 38 0.96 
Number of 
individuals or 
percent of 
total (%) 

n=72 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 31 43 74 41.8 0.97 
DQB1*03 50 69 120 67.7 0.92 
DQB1*04 3 4.2 7 4 0.78 
DQB1*05 11 15.3 58 32.8 0.0083 
DQB1*06 23 31.9 74 41.8 0.19 
Number of 
individuals or 
percent of 
total (%) 

n=72 (%) n=177 (%) 

Appendix Tables 3.13a-f Allele counts (and percentage) for loci (a) HLA-A, (b) 
HLA-B, (c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA 
allele distributions have been analysed for: PeIN cases and a reference population of 
anonymous Caucasian blood donors.    

250



Appendix 3.14.1 HLA alleles among individuals with BP 

Appendix 3.14.2 Allele counts and percentages: HLA-A, HLA-B, HLA-C, HLA-
DRB1, HLA-DQA1 and HLA-DQB1 for BP 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 4 20 1733 34.5 0.26 
A*02 11 55 2507 49.9 0.82 
A*03 3 15 1316 26.2 0.38 
A*11 2 10 603 12 0.94 
A*23 2 10 161 3.2 0.28 
A*24 4 20 769 15.3 0.79 
A*26 1 5 201 4 0.73 
A*29 5 25 422 8.4 0.024 
A*30 2 10 241 4.8 0.57 
A*31 1 5 286 5.7 0.72 
A*32 2 10 337 6.7 0.89 
Number of 
individuals or 
percent of 
total (%) 

n=20 (%) n=5024 (%) 

 Code HLA-A HLA-B HLA-C HLA-DRB1 HLA-DQB1 HLA-DQA1 
B194 24, 30 07, 18 05, 07 07 03 02 
C101 01, 29 07, 45 06, 07 04, 04 03 03 
C336 01, 32 13, 44 05, 06 04, 07 02, 03 
C882 02, 24 38, 51 12, 14 04, 11 03, 03 03, 05 
C9743 23, 24 27, 44 02, 04 04, 08 03, 04 03, 04 
F435 02, 03 07, 53 04, 07 03, 07 02, 04 02, 04 
F906 01, 31 44, 51 04, 05 04, 13 03, 06 01, 03 
I095 02, 29 07, 44 04, 07 01, 14 05, 05 01 
K637 30, 32 40, 44 02, 04 04, 16 03, 05 01, 03 
L659 02 07, 44 05, 07 04, 15 03, 06 01, 03 
M787 02 18, 44 05, 07 12, 15 03, 06 01, 05 
P380 01, 26 08, 44 05, 07 03, 07 02, 02 02, 05 
P670 02, 03 08, 40 03, 07 03, 15 02, 06 01, 05 
P745 02 40, 44 03, 05 09, 15 03, 06 01, 03 
R118 02, 29 44, 44 05, 16 04, 07 02, 03 02, 03 
R293 02, 29 15, 44 03, 16 04, 07 02, 03 02, 03 
R501 11, 23 35, 50 04, 06 07, 11 02, 03 02, 05 
T611 03, 29 44, 56 07, 16 07, 14 02, 05 01, 02 
W839 02, 24 07, 44 05, 07 11, 15 03, 06 01, 05 
W918 02, 11 50, 56 01, 06 04, 13 03, 06 01, 03 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 6 30 1407 28 0.96 
B*08 2 10 1291 25.7 0.18 
B*13 1 5 211 4.2 0.7 
B*15 1 5 703 14 0.4 
B*18 2 10 387 7.7 0.97 
B*27 1 5 422 8.4 0.89 
B*35 1 5 638 12.7 0.69 
B*38 1 5 85 1.7 0.78 
B*40 3 15 633 12.6 0.99 
B*44 13 65 1608 32 0.0035 
B*45 1 5 75 1.5 0.71 
B*50 2 10 90 1.8 0.06 
B*51 2 10 367 7.3 0.97 
B*53 1 5 45 0.9 0.21 
B*56 2 10 45 0.9 0.0022 
Number of 
individuals or 
percent of 
total (%) 

n=20 (%) n=5024 (%) 

(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 5 362 7.2 0.96 
C*02 2 10 372 7.4 0.99 
C*03 3 15 1321 26.3 0.37 
C*04 6 30 794 15.8 0.16 
C*05 9 45 1090 21.7 0.27 
C*06 4 20 879 17.5 0 
C*07 10 50 2889 57.5 0.65 
C*12 1 5 317 6.3 0.83 
C*14 1 5 80 1.6 0.75 
C*16 3 15 472 9.4 0.55 
Number of 
individuals or 
percent of 
total (%) 

n=20 (%) n=5024 (%) 
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(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 1 5 1186 23.6 0.09 
DRB1*03 3 15 1362 27.1 0.33 
DRB1*04 10 50 1673 33.3 0.18 
DRB1*07 8 40 1432 28.5 0.37 
DRB1*08 1 5 236 4.7 0.64 
DRB1*09 1 5 121 2.4 0.98 
DRB1*11 3 15 598 11.9 0.94 
DRB1*12 1 5 146 2.9 0.91 
DRB1*13 2 10 950 18.9 0.47 
DRB1*14 2 10 216 4.3 0.48 
DRB1*15 5 25 1377 27.4 0.99 
DRB1*16 1 5 60 1.2 0.6 
Number of 
individuals or 
percent of 
total (%) 

n=20 (%) n=5024 (%) 

(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 10 52.6 365 67.9 0.25 
DQA1*02 7 36.8 129 24.1 0.31 
DQA1*03 10 52.6 200 37.2 0.26 
DQA1*04 2 10.5 24 4.4 0.5 
DQA1*05 6 31.6 204 38 0.35 
Number of 
individuals or 
percent of 
total (%) 

n=19 (%) n=537 (%) 
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(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 8 40 74 41.8 0.93 
DQB1*03 15 75 120 67.7 0.69 
DQB1*04 2 10 7 4 0.51 
DQB1*05 3 15 58 32.8 0.17 
DQB1*06 7 35 74 41.8 0.73 
Number of 
individuals or 
percent of 
total (%) 

n=20 (%) n=177 (%) 

Appendix Tables 3.14.2a-f Allele counts (and percentage) for loci (a) HLA-A, (b) 
HLA-B, (c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA 
allele distributions have been analysed for: BP cases and a reference population of 
anonymous Caucasian blood donors.    
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Appendix 3.14.3 HLA alleles among individuals with BDP 

Code HLA-A HLA-B HLA-C HLA-DRB1 HLA-DQB1 HLA-DQA1 
B174 11, 24 07, 35 04, 07 07 02 02 
B306 03, 31 07, 07 07, 15 07 03 02 
B460 01, 02 44, 57 05, 06 04, 04 03, 03 03 
C459 01, 30 07, 37 06, 07 15 06 01 
C577 01, 23 08, 44 04, 07 03, 07 02, 02 02, 05 
C742 01, 24 38, 41 12, 17 03, 10 02, 05 01, 05 
G361 01, 03 35, 51 04, 15 01, 11 03, 05 01, 05 
G681 11, 25 14, 44 05, 08 04, 13 03, 06 01, 03 
G728 02, 03 07, 40 03, 07 04, 15 03, 06 01, 03 
H025 01, 02 07, 44 05, 15 04, 11 03, 03 03, 05 
H136 03 07, 15 03, 07 04, 15 03, 06 01, 03 
H341 11, 23 08, 50 06, 07 03, 10 02, 05 01, 05 
H419 03, 03 07, 15 03, 07 04, 15 03, 06 
H520 01, 03 08, 35 04, 07 03, 11 
H584 02, 11 44, 57 05, 06 07 02, 03 02, 02 
H674 01 08, 37 06, 07 03, 10 02, 05 01, 05 
H848 24, 68 14, 53 04, 08 04, 07 02, 03 02, 03 
J848 01, 03 07, 08 03, 07 03, 04 02, 03 03, 05 
M037 02, 03 44 05 04, 13 03, 06 01, 03 
M143 32 40, 57 02, 07 07, 13 03, 06 01, 02 
M191 03, 24 07, 37 06, 12 08, 11 03, 04 04, 05 
M339 01, 25 08, 27 01, 07 01, 03 02, 03 05 
P951 02, 11 51 02, 15 07, 11 02, 03 02, 05 
R042 02 44 05, 07 04 03, 03 03 
R978 02, 02 27, 57 05, 06 04, 13 03, 03 03, 05 
S315 31, 68 18, 35 04, 05 03, 15 02, 06 01, 05 
S368 02, 03 07, 57 06, 07 07, 15 03, 06 01, 02 
S524 25, 32 44 05 04 03, 03 03 
S563 02, 32 15, 51 03, 15 15 06 01 
S984 02, 03 35, 40 03, 04 04, 04 03, 03 03 
T215 01, 31 08, 15 03, 07 04, 11 03, 03 03, 05 
T969 02, 02 44, 49 07, 07 04, 07 02, 03 02, 03 
T970 02, 30 07, 18 05, 07 03, 15 02, 06 01, 05 
W383 03, 25 07, 44 05, 07 01, 14 05, 05 01 
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Appendix 3.14.4 Allele counts and percentages: HLA-A, HLA-B, HLA-C, HLA-
DRB1, HLA-DQA1 and HLA-DQB1 for BDP 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 11 32.4 1733 34.5 0.94 
A*02 14 41.2 2507 49.9 0.4 
A*03 12 35.3 1316 26.2 0.31 
A*11 5 14.7 603 12 0.83 
A*23 2 5.9 161 3.2 0.69 
A*24 4 11.8 769 15.3 0.74 
A*25 4 11.8 166 3.3 0.024 
A*30 2 5.9 241 4.8 0.91 
A*31 2 5.9 286 5.7 0.75 
A*32 4 11.8 337 6.7 0.41 
A*68 2 5.9 387 7.7 0.94 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=5024 (%) 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 13 38.2 1407 28 0.26 
B*08 7 20.6 1291 25.7 0.63 
B*14 2 5.9 367 7.3 0.99 
B*15 4 11.8 703 14 0.9 
B*18 1 2.9 387 7.7 0.47 
B*27 2 5.9 422 8.4 0.83 
B*35 6 17.6 638 12.7 0.55 
B*37 2 5.9 151 3 0.64 
B*38 1 2.9 85 1.7 0.92 
B*40 3 8.8 633 12.6 0.69 
B*41 1 2.9 70 1.4 0.97 
B*44 10 29.4 1608 32 0.89 
B*47 1 2.9 30 0.6 0.52 
B*49 1 2.9 121 2.4 0.72 
B*50 1 2.9 90 1.8 0.86 
B*51 3 8.8 367 7.3 0.99 
B*53 1 2.9 45 0.9 0.43 
B*57 4 11.8 397 7.9 0.61 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=5024 (%) 

(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 2.9 362 7.2 0.53 
C*02 2 5.9 372 7.4 0.99 
C*03 7 20.6 1321 26.3 0.58 
C*04 6 17.6 794 15.8 0.96 
C*05 10 29.4 1090 21.7 0.38 
C*06 8 23.5 879 17.5 0.49 
C*07 20 58.8 2889 57.5 0.98 
C*08 2 5.9 342 6.8 0.9 
C*12 2 5.9 317 6.3 0.8 
C*15 5 14.7 161 3.2 0.0011 
C*17 1 2.9 70 1.4 0.97 
Number of 
individuals or 
percent of 
total (%) 

n=34 % n=5024 % 
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(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 1 5 1186 23.6 0.09 
DRB1*03 3 15 1362 27.1 0.33 
DRB1*04 10 50 1673 33.3 0.18 
DRB1*07 8 40 1432 28.5 0.37 
DRB1*08 1 5 236 4.7 0.64 
DRB1*09 1 5 121 2.4 0.98 
DRB1*11 3 15 598 11.9 0.94 
DRB1*12 1 5 146 2.9 0.91 
DRB1*13 2 10 950 18.9 0.47 
DRB1*14 2 10 216 4.3 0.48 
DRB1*15 5 25 1377 27.4 0.99 
DRB1*16 1 5 60 1.2 0.6 
Number of 
individuals or 
percent of 
total (%) 

n=20 (%) n=5024 (%) 

(d) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 15 45.5 365 67.9 0.013 
DQA1*02 9 27.3 129 24.1 0.83 
DQA1*03 14 42.4 200 37.2 0.68 
DQA1*04 1 3 24 4.4 0.96 
DQA1*05 15 45.5 204 38 0.5 
Number of 
individuals or 
percent of 
total (%) 

n=33 (%) n=537 (%) 
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(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 13 38.2 74 41.8 0.84 
DQB1*03 25 73.5 120 67.7 0.6 
DQB1*04 1 2.9 7 4 0.84 
DQB1*05 5 14.7 58 32.8 0.06 
DQB1*06 11 32.4 74 41.8 0.4 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=177 (%) 

Appendix 3.14.4a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: BDP cases and a reference population of
anonymous Caucasian blood donors.
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Appendix 3.14.5 HLA alleles among individuals with EQ 

Code HLA-A HLA-B HLA-C HLA-DRB1 HLA-DQB1 HLA-DQA1 
B567 01, 02 14, 57 03, 08 07 02 02, 03 
D550 02, 31 40, 44 03, 05 04, 04 03, 03 03 
D756 01, 25 08, 13 06, 07 03, 07 02, 02 02, 05 
G846 02, 03 13, 51 06, 15 01, 07 02, 05 01, 02 
J117 02, 11 44, 51 05, 15 04, 07 02, 03 02, 03 
M014 01, 02 08, 37 06, 07 03, 13 02, 06 01, 05 
M215 02, 03 07, 40 03, 07 04, 07 03, 03 02, 03 
M749 02 44, 44 04, 05 04, 07 02, 03 02, 03 
M965 24, 25 08, 51 07, 15 04, 15 03, 06 01, 03 
N038 02, 32 40 02, 02 11, 15 03, 06 01, 05 
N577 02, 33 07, 44 02, 07 01, 01 05 01 
N795 01, 23 15, 44 03, 04 04, 14 03, 05 01, 03 
O676 29, 68 40, 44 03, 16 04, 07 02, 03 02, 03 
P002 01 08, 37 06, 07 03, 4 02, 03 03, 05 
P856 01, 03 08, 40 03, 07 03, 11 02, 03 5 
S203 02, 30 13, 15 03, 06 07, 15 02, 06 01, 02 
S324 02, 03 13, 51 01, 06 07, 12 02, 03 02, 05 
W368 26, 31 07, 40 03, 07 04, 15 03, 06 01, 03 

Appendix 3.14.6 Allele counts and percentages: HLA-A, HLA-B, HLA-C, HLA-
DRB1, HLA-DQA1 and HLA-DQB1 for EQ 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 6 33.3 1733 34.5 0.88 
A*02 11 61.1 2507 49.9 0.48 
A*03 4 22.2 1316 26.2 0.91 
A*11 1 5.6 603 12 0.63 
A*23 1 5.6 161 3.2 0.92 
A*24 2 11.1 769 15.3 0.87 
A*25 2 11.1 166 3.3 0.24 
A*29 1 5.6 422 8.4 0.99 
A*30 1 5.6 241 4.8 0.69 
A*31 2 11.1 286 5.7 0.63 
A*32 1 5.6 337 6.7 0.78 
A*33 1 5.6 75 1.5 0.65 
A*68 1 5.6 387 7.7 0.92 
Number of 
individuals or 
percent of 
total (%) 

n=18 (%) n=5024 (%) 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 3 16.7 1407 28 0.35 
B*08 5 27.8 1291 25.7 0.95 
B*13 4 22.2 211 4.2 0.0014 
B*14 1 5.6 367 7.3 0.87 
B*15 2 11.1 703 14 0.99 
B*37 2 11.1 151 3 0.19 
B*40 6 33.3 633 12.6 0.022 
B*44 6 33.3 1608 32 0.89 
B*51 4 22.2 367 7.3 0.049 
B*57 1 5.6 397 7.9 0.94 
Number of 
individuals or 
percent of 
total (%) 

n=18 (%) n=5024 (%) 

(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 5.6 362 7.2 0.85 
C*02 2 11.1 372 7.4 0.88 
C*03 8 44.4 1321 26.3 0.14 
C*04 2 11.1 794 15.8 0.97 
C*05 3 16.7 1090 21.7 0.82 
C*06 6 33.3 879 17.5 0.15 
C*07 7 38.9 2889 57.5 0.18 
C*08 1 4.5 342 6.8 0.8 
C*12 2 11.1 317 6.3 0.73 
C*15 3 16.7 161 3.2 0.011 
C*16 1 5.6 472 9.4 0.88 
Number of 
individuals or 
percent of 
total (%) 

n=18 (%) n=5024 (%) 
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(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 3 16.7 1186 23.6 0.6 
DRB1*03 4 22.2 1362 27.1 0.84 
DRB1*04 9 50 1673 33.3 0.21 
DRB1*07 9 50 1432 28.5 0.08 
DRB1*11 2 11.1 598 11.9 0.79 
DRB1*12 1 5.6 146 2.9 0.97 
DRB1*13 1 5.6 950 18.9 0.25 
DRB1*14 1 5.6 216 4.3 0.75 
DRB1*15 4 22.2 1377 27.4 0.82 
Number of 
individuals or 
percent of 
total (%) 

n=18 (%) n=5024 (%) 

(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 8 44.4 365 67.9 0.07 
DQA1*02 9 50 129 24.1 0.026 
DQA1*03 8 44.4 200 37.2 0.71 
DQA1*05 6 33.3 204 38 0.89 
Number of 
individuals or 
percent of 
total (%) 

n=18 (%) n=537 (%) 
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(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 11 61.1 74 41.8 0.19 
DQB1*03 13 72.2 120 67.7 0.91 
DQB1*05 3 16.7 58 32.8 0.21 
DQB1*06 5 27.8 74 41.8 0.37 
Number of 
individuals or 
percent of 
total (%) 

n=18 (%) n=177 (%) 

Appendix Tables 3.14.6a-f Allele counts (and percentage) for loci (a) HLA-A, (b) 
HLA-B, (c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA 
allele distributions have been analysed for: EQ cases and a reference population of 
anonymous Caucasian blood donors.    
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Appendix 3.15 HLA alleles among individuals with PSCC 

Code HLA-A HLA-B HLA-C HLA-DRB1 HLA-DQB1 HLA-DQA1 
A002 01 08, 35 04, 07 03, 11 02, 03 05 
A290 01, 02 37, 44 05, 06 04, 15 02, 05 01, 05 
B042 02, 30 13, 57 06 07 02, 03 02 
C105 02, 29 40, 44 03, 16 07 02 02 
C336 01, 32 13, 44 05, 06 04, 07 02, 03 
C417 02, 02 07, 52 07, 12 14, 14 05, 06 01, 01 
C470 24, 30 13, 14 02, 06 01, 07 02, 05 01, 02 
C792 01, 32 08, 51 07, 15 03, 07 02, 03 02, 05 
C891 02, 32 41, 44 05, 17 04, 13 03 03, 05 
D095 01, 02 08, 57 07 13 06 01 
D120 02, 68 51, 57 06, 15 01, 07 03, 05 01, 02 
D133 03, 68 35, 44 04, 05 01, 04 03, 05 01, 03 
D320 11, 31 40, 51 03, 04 04, 04 03 03 
F572 01, 02 08, 44 05, 07 01, 04 03, 05 01, 03 
G185 02, 23 44, 44 04, 05 04, 04 03, 03 03 
J383 03, 25 07, 18 07, 12 15 06 01 
K087 01, 66 08, 41 07, 17 04, 13 03, 03 03, 05 
K295 02, 11 44, 51 05, 15 09, 13 03, 06 01, 03 
L325 01, 24 08, 44 05, 07 03, 04 02, 03 03, 05 
M716 02, 68 44, 57 05, 07 07, 15 03, 06 01, 02 
M769 02 35, 50 04, 06 01, 07 02, 05 01, 02 
M843 02 40, 44 03, 05 04, 04 03, 03 03 
M938 03, 68 15, 40 03 04 03 03 
M969 11, 68 15, 57 04, 06 07, 08 03, 04 02, 04 
P486 24, 32 15, 18 07, 12 11, 13 03, 06 01, 05 
P865 02, 29 15, 35 03, 12 09, 13 03, 06 01, 03 
P914 02, 29 08, 51 02, 07 01, 11 03, 05 01, 05 
P996 11, 30 18, 55 03, 05 03, 15 02, 06 01, 05 
S026 02, 68 08, 40 02,0 7 02, 03 02, 11 03, 05 
S112 01, 29 08, 45 06, 07 03, 07 02, 02 02, 05 
S345 02, 25 15, 18 12 04, 15 03, 06 02, 03 
S463 01, 02 08, 44 05, 07 03, 04 02, 03 03, 05 
S613 01, 03 18, 40 03, 07 03, 11 02, 03 05 
S642 02, 24 15, 44 04, 07 07, 14 02, 06 01, 02 
W186 02, 32 18, 40 02, 07 13, 15 06, 06 01, 01 
W822 26, 31 08, 15 03, 07 03, 04 02, 03 03, 05 
W969 02, 24 55, 57 03, 06 07, 14 03, 05 01, 02 
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Appendix 3.16 Allele counts and percentages: HLA-A, HLA-B, HLA-C, HLA-
DRB1, HLA-DQA1 and HLA-DQB1 for PSCC.  

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p Value 

A*01 11 29.7 1733 34.5 0.66 
A*02 21 56.8 2507 49.9 0.51 
A*03 4 10.8 1316 26.2 0.053 
A*11 4 10.8 603 12 0.97 
A*23 1 2.7 161 3.2 0.76 
A*24 5 13.6 769 15.3 0.94 
A*25 2 5.4 166 3.3 0.8 
A*26 1 2.7 201 4 0.98 
A*29 4 10.8 422 8.4 0.82 
A*30 3 8.1 241 4.8 0.58 
A*31 2 5.4 286 5.7 0.78 
A*32 5 13.5 337 6.7 0.19 
A*66 1 2.7 20 0.4 0.37 
A*68 6 16.2 387 7.7 0.11 
Number of 
individuals or 
percent of 
total (%) 

n=37 (%) n=5024 (%) 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 2 5.4 1407 28 0.0041 
B*08 11 29.7 1291 25.7 0.71 
B*13 3 8.1 211 4.2 0.44 
B*14 1 2.7 367 7.3 0.45 
B*15 7 18.9 703 14 0.53 
B*18 6 16.2 387 7.7 0.11 
B*35 4 10.8 638 12.7 0.92 
B*37 1 2.7 151 3 0.71 
B*40 7 18.9 633 12.6 0.37 
B*41 2 5.4 70 1.4 0.17 
B*44 13 35.1 1608 32 0.82 
B*45 1 2.7 75 1.5 0.94 
B*50 1 2.7 90 1.8 0.84 
B*51 5 13.5 367 7.3 0.26 
B*52 1 2.7 40 0.8 0.71 
B*55 2 5.4 176 3.5 0.86 
B*57 6 16.2 397 7.9 0.12 
Number of 
individuals or 
percent of 
total (%) 

n=37 (%) n=5024 (%) 

(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 2.7 362 7.2 0.46 
C*02 5 13.5 372 7.4 0.27 
C*03 9 24.3 1321 26.3 0.93 
C*04 7 18.9 794 15.8 0.78 
C*05 11 29.7 1090 21.7 0.33 
C*06 8 21.6 879 17.5 0.66 
C*07 18 48.6 2889 57.5 0.36 
C*12 5 13.5 317 6.3 0.15 
C*15 3 8.1 161 3.2 0.23 
C*16 1 2.7 472 9.4 0.27 
C*17 2 5.4 70 1.4 0.17 
Number of 
individuals or 
percent of 
total (%) 

n=37 (%) n=5024 (%) 
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(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 6 16.2 1186 23.6 0.39 
DRB1*03 9 24.3 1362 27.1 0.85 
DRB1*04 14 37.8 1673 33.3 0.68 
DRB1*07 13 35.1 1432 28.5 0.48 
DRB1*08 1 2.7 236 4.7 0.86 
DRB1*09 2 5.4 121 2.4 0.52 
DRB1*11 5 13.5 598 11.9 0.96 
DRB1*13 7 18.9 950 18.9 0.83 
DRB1*14 2 5.4 216 4.3 0.95 
DRB1*15 7 18.9 1377 27.4 0.33 
Number of 
individuals or 
percent of 
total (%) 

n=37 (%) n=5024 (%) 

(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 18 50 365 67.9 0.042 
DQA1*02 12 33.3 129 24.1 0.29 
DQA1*03 14 38.9 200 37.2 0.98 
DQA1*04 1 2.8 24 4.4 0.95 
DQA1*05 14 38.9 204 38 0.94 
Number of 
individuals or 
percent of 
total (%) 

n=36 (%) n=537 (%) 
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(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 17 45.9 74 41.8 0.78 
DQB1*03 25 67.6 120 67.7 0.87 
DQB1*04 1 2.7 7 4 0.91 
DQB1*05 9 24.3 58 32.8 0.42 
DQB1*06 11 29.7 74 41.8 0.24 
Number of 
individuals or 
percent of 
total (%) 

n=37 (%) n=177 (%) 

Appendix 13.6a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: PSCC cases and a reference population of
anonymous Caucasian blood donors.
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Appendix 3.17 HLA alleles and HPV16 infected MGLSc 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 2 18.2 1733 34.5 0.41 
A*02 5 45.5 2507 49.9 0.99 
A*03 3 27.3 1316 26.2 0.79 
A*23 1 9.1 161 3.2 0.8 
A*24 3 27.3 769 15.3 0.5 
A*29 2 18.2 422 8.4 0.53 
A*32 2 18.2 337 6.7 0.36 
A*68 2 18.2 387 7.7 0.46 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 

(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 3 27.3 1407 28 0.78 
B*08 2 18.2 1291 25.7 0.82 
B*13 1 9.1 211 4.2 0.96 
B*14 2 18.2 367 7.3 0.42 
B*15 1 9.1 703 14 0.97 
B*27 2 18.2 422 8.4 0.53 
B*35 1 9.1 638 12.7 0.92 
B*38 1 9.1 85 1.7 0.47 
B*41 1 9.1 70 1.4 0.36 
B*44 4 36.4 1608 32 0.99 
B*51 1 9.1 367 7.3 0.72 
B*52 1 9.1 40 0.8 0.17 
B*57 1 9.1 397 7.9 0.68 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 2 18.2 362 7.2 0.41 
C*02 1 9.1 372 7.4 0.72 
C*03 2 18.2 1321 26.3 0.79 
C*04 1 9.1 794 15.8 0.84 
C*05 1 9.1 1090 21.7 0.52 
C*06 2 18.2 879 17.5 0.74 
C*07 5 45.5 2889 57.5 0.62 
C*08 1 9.1 342 6.8 0.77 
C*15 1 9.1 161 3.2 0.8 
C*16 3 27.3 472 9.4 0.13 
C*17 1 9.1 70 1.4 0.38 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 2 18.2 1186 23.6 0.95 
DRB1*03 2 18.2 1362 27.1 0.74 
DRB1*04 5 45.5 1673 33.3 0.59 
DRB1*07 5 45.5 1432 28.5 0.36 
DRB1*08 1 9.1 236 4.7 0.98 
DRB1*11 2 18.2 598 11.9 0.86 
DRB1*13 2 18.2 950 18.9 0.75 
DRB1*15 2 18.2 1377 27.4 0.73 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 5 45.5 365 67.9 0.21 
DQA1*02 5 45.5 129 24.1 0.2 
DQA1*03 5 45.5 200 37.2 0.81 
DQA1*05 5 45.5 204 38 0.85 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 3 27.3 74 41.8 0.53 
DQB1*03 10 91 120 67.7 0.2 
DQB1*04 1 9.1 7 4 0.96 
DQB1*05 2 18.2 58 32.8 0.5 
DQB1*06 3 27.3 74 41.8 0.53 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=177 (%) 

Appendix 3.17a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: HPV16 infected MGLSc cases and a reference
population of anonymous Caucasian blood donors.
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Appendix 3.18 HLA alleles and HPV16 infected PeIN 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 6 17.6 1733 34.5 0.061 
A*02 19 55.9 2507 49.9 0.6 
A*03 11 32.4 1316 26.2 0.54 
A*11 5 14.7 603 12 0.83 
A*23 2 5.9 161 3.2 0.69 
A*24 6 17.6 769 15.3 0.89 
A*25 2 5.9 166 3.3 0.72 
A*26 1 2.9 201 4 0.9 
A*29 3 8.8 422 8.4 0.82 
A*30 3 8.8 241 4.8 0.49 
A*31 3 8.8 286 5.7 0.68 
A*32 3 8.8 337 6.7 0.88 
A*33 1 2.9 75 1.5 0.99 
A*68 3 8.8 387 7.7 0.94 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=5024 (%) 
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(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 15 44.1 1407 28 0.059 
B*08 4 11.8 1291 25.7 0.097 
B*13 2 5.9 211 4.2 0.95 
B*14 2 5.9 367 7.3 0.99 
B*15 4 11.8 703 14 0.9 
B*18 1 2.9 387 7.7 0.47 
B*27 1 2.9 422 8.4 0.4 
B*35 5 14.7 638 12.7 0.93 
B*37 1 2.9 151 3 0.63 
B*40 7 20.6 633 12.6 0.26 
B*41 1 2.9 70 1.4 0.97 
B*44 15 44.1 1608 32 0.19 
B*45 1 2.9 75 1.5 0.99 
B*47 1 2.9 30 0.6 0.52 
B*49 1 2.9 121 2.4 0.72 
B*50 1 2.9 90 1.8 0.89 
B*51 4 11.8 367 7.3 0.51 
B*53 1 2.9 25 0.9 0.43 
B*56 1 2.9 45 0.9 0.73 
B*57 3 8.8 397 7.9 0.9 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 2.9 362 7.2 0.53 
C*02 5 14.7 372 7.4 0.2 
C*03 11 32.4 1321 26.3 0.33 
C*04 8 23.5 794 15.8 0.33 
C*05 10 29.4 1090 21.7 0.38 
C*06 8 23.5 879 17.5 0.49 
C*07 21 61.8 2889 57.5 0.74 
C*08 2 5.9 342 6.8 0.9 
C*12 1 2.9 317 6.3 0.65 
C*15 5 14.7 161 3.2 0.0011 
C*16 2 5.9 472 9.4 0.69 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 2 18.2 1186 23.6 0.95 
DRB1*03 2 18.2 1362 27.1 0.74 
DRB1*04 5 45.5 1673 33.3 0.59 
DRB1*07 5 45.5 1432 28.5 0.36 
DRB1*08 1 9.1 236 4.7 0.98 
DRB1*11 2 18.2 598 11.9 0.86 
DRB1*13 2 18.2 950 18.9 0.75 
DRB1*15 2 18.2 1377 27.4 0.73 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 18 52.9 365 67.9 0.11 
DQA1*02 17 50 129 24.1 0.0016 
DQA1*03 19 55.9 200 37.2 0.047 
DQA1*04 2 5.9 24 4.4 0.97 
DQA1*05 10 29.4 204 38 0.41 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 16 47.1 74 41.8 0.71 
DQB1*03 29 85.3 120 67.7 0.065 
DQB1*04 2 5.9 7 4 0.96 
DQB1*05 6 17.6 58 32.8 0.12 
DQB1*06 13 50 74 41.8 0.84 
Number of 
individuals or 
percent of 
total (%) 

n=34 (%) n=177 (%) 

Appendix 3.18a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: HPV16 infected PeIN cases and a reference
population of anonymous Caucasian blood donors.
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Appendix 3.19 HLA alleles and HPV16 infected BP 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 2 28.6 1733 34.5 0.95 
A*02 2 28.6 2507 49.9 0.45 
A*11 1 14.3 603 12 0.69 
A*23 1 14.3 161 3.2 0.56 
A*24 1 14.3 769 15.3 0.65 
A*26 1 14.3 201 4 0.67 
A*29 2 28.6 422 8.4 0.22 
A*30 1 14.3 241 4.8 0.77 
A*32 1 14.3 337 6.7 0.96 
Number of 
individuals or 
percent of 
total (%) 

n=7 (%) n=5024 (%) 

(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 2 28.6 1407 28 0.7 
B*08 1 14.3 1291 25.7 0.8 
B*27 1 14.3 422 8.4 0.9 
B*40 1 14.3 633 12.6 0.66 
B*44 5 71.4 1608 32 0.068 
B*45 1 14.3 75 1.5 0.22 
B*50 1 14.3 90 1.8 0.29 
B*56 1 14.3 45 0.9 0.083 
Number of 
individuals or 
percent of 
total (%) 

n=7 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 14.3 362 7.2 0.99 
C*02 2 28.6 372 7.4 0.16 
C*04 2 28.6 794 15.8 0.69 
C*05 3 42.9 1090 21.7 0.37 
C*06 2 28.6 879 17.5 0.78 
C*07 3 42.9 2889 57.5 0.69 
C*16 1 14.3 472 9.4 0.84 
Number of 
individuals or 
percent of 
total (%) 

n=7 % n=5024 % 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*03 1 14.3 1362 27.1 0.74 
DRB1*04 6 85.7 1673 33.3 0.011 
DRB1*07 2 28.6 1432 28.5 0.68 
DRB1*08 1 14.3 236 4.7 0.76 
DRB1*13 1 14.3 950 18.9 0.86 
DRB1*15 1 14.3 1377 27.4 0.72 
DRB1*16 1 14.3 60 1.2 0.15 
Number of 
individuals or 
percent of 
total (%) 

n=7 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 3 42.9 365 67.9 0.32 
DQA1*02 2 28.6 129 24.1 0.87 
DQA1*03 6 85.7 200 37.2 0.025 
DQA1*04 1 14.3 24 4.4 0.75 
DQA1*05 1 14.3 204 38 0.37 
Number of 
individuals or 
percent of 
total (%) 

n=7 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 2 28.6 74 41.8 0.76 
DQB1*03 6 85.7 120 67.7 0.56 
DQB1*04 1 14.3 7 4 0.71 
DQB1*05 1 14.3 58 32.8 0.54 
DQB1*06 2 28.6 74 41.8 0.76 
Number of 
individuals or 
percent of 
total (%) 

n=7 (%) n=177 (%) 

Appendix 3.19a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: HPV16 infected BP cases and a reference
population of anonymous Caucasian blood donors.
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Appendix 3.20 HLA alleles and HPV16 infected BDP 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 2 11.8 1733 34.5 0.087 
A*02 9 52.9 2507 49.9 0.99 
A*03 9 52.9 1316 26.2 0.026 
A*11 3 17.6 603 12 0.73 
A*24 3 17.6 769 15.3 0.94 
A*25 1 5.9 166 3.3 0.93 
A*30 1 5.9 241 4.8 0.72 
A*31 1 5.9 286 5.7 0.66 
A*32 2 11.8 337 6.7 0.73 
A*68 2 11.8 387 7.7 0.86 
Number of 
individuals or 
percent of 
total (%) 

n=17 (%) n=5024 (%) 

(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 10 58.8 1407 28 0.011 
B*08 2 11.8 1291 25.7 0.3 
B*14 1 5.9 367 7.3 0.81 
B*15 2 11.8 703 14 0.93 
B*18 1 5.9 387 7.7 0.86 
B*35 5 29.4 638 12.7 0.09 
B*37 1 5.9 151 3 0.63 
B*40 3 17.6 633 12.6 0.79 
B*44 5 29.4 1608 32 0.97 
B*47 1 5.9 30 0.6 0.22 
B*49 1 5.9 121 2.4 0.89 
B*51 1 5.9 367 7.3 0.81 
B*53 1 5.9 25 0.9 0.16 
B*57 2 11.8 397 7.9 0.89 
Number of 
individuals or 
percent of 
total (%) 

n=17 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*02 2 11.8 372 7.4 0.82 
C*03 5 29.4 1321 26.3 0.99 
C*04 4 23.5 794 15.8 0.6 
C*05 5 29.4 1090 21.7 0.63 
C*06 4 23.5 879 17.5 0.74 
C*07 14 82.3 2889 57.5 0.068 
C*08 1 5.9 342 6.8 0.74 
C*12 1 5.9 317 6.3 0.67 
C*15 2 11.8 161 3.2 0.22 
Number of 
individuals or 
percent of 
total (%) 

n=17 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 1 5.9 1186 23.6 0.15 
DRB1*03 3 17.6 1362 27.1 0.55 
DRB1*04 9 52.9 1673 33.3 0.15 
DRB1*07 8 47.1 1432 28.5 0.16 
DRB1*08 1 5.9 236 4.7 0.73 
DRB1*10 1 5.9 60 1.2 0.51 
DRB1*11 3 17.6 598 11.9 0.72 
DRB1*13 2 11.8 950 18.9 0.66 
DRB1*14 1 5.9 216 4.3 0.78 
DRB1*15 6 35.3 1377 27.4 0.65 
Number of 
individuals or 
percent of 
total (%) 

n=17 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case          
Allele count 

Case 
Phenotype 
frequency 

(%) 

Reference 
population 

Allele count 

Reference 
population 
Phenotype 
frequency 

(%) 

p value 

DQA1*01 9 52.9 365 67.9 0.3 
DQA1*02 8 47.06 129 24.1 0.06 
DQA1*03 7 41.18 200 37.2 0.94 
DQA1*04 1 5.88 24 4.4 0.75 
DQA1*05 6 35.29 204 38 0.98 
Number of 

individuals or 
percent of 
total (%) 

n=17 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 

(%) 

Reference 
population 

Allele count 

Reference 
population 
Phenotype 
frequency 

(%) 

p value 

DQB1*02 8 47.06 74 41.8 0.87 
DQB1*03 16 94.12 120 67.7 0.047 
DQB1*04 2 11.76 7 4 0.39 
DQB1*05 8 47.06 58 32.8 0.36 
DQB1*06 1 5.88 74 41.8 0.0082 
Number of 

individuals or 
percent of 
total (%) 

n=17 (%) n=177 (%) 

Appendix 3.20a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: HPV16 infected BDP cases and a reference
population of anonymous Caucasian blood donors.
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Appendix 3.21 HLA alleles and HPV16 infected EQ 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 2 18.2 1733 34.5 0.41 
A*02 7 63.6 2507 49.9 0.54 
A*03 2 18.2 1316 26.2 0.79 
A*11 1 9.1 603 12 0.87 
A*23 1 9.1 161 3.2 0.8 
A*24 3 27.3 769 15.3 0.5 
A*25 1 9.1 166 3.3 0.82 
A*30 1 9.1 241 4.8 0.17 
A*31 1 9.1 286 5.7 0.87 
A*33 1 9.1 75 1.5 0.41 
A*68 1 9.1 387 7.7 0.69 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 

(b) HLA-B

Allele 
Group 

Case    
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 3 27.3 1407 28 0.78 
B*08 1 9.1 1291 25.7 0.36 
B*13 2 18.2 211 4.2 0.12 
B*14 1 9.1 367 7.3 0.72 
B*15 2 18.2 703 14 0.97 
B*40 3 27.3 633 12.6 0.31 
B*44 5 45.5 1608 32 0.53 
B*51 3 27.3 367 7.3 0.05 
B*57 1 9.1 397 7.9 0.68 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 0 0 362 7.2 
C*02 1 9.1 372 7.4 0.72 
C*03 6 54.5 1321 26.3 0.074 
C*04 2 18.2 794 15.8 0.84 
C*05 2 18.2 1090 21.7 0.93 
C*06 2 18.2 879 17.5 0.74 
C*07 4 36.4 2889 57.5 0.27 
C*08 1 9.1 342 6.8 0.77 
C*15 3 27.3 161 3.2 0.000327 
C*16 1 9.1 472 9.4 0.63 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 3 27.3 1186 23.6 0.94 
DRB1*04 7 63.6 1673 33.3 0.07 
DRB1*07 7 63.6 1432 28.5 0.025 
DRB1*14 1 9.1 216 4.3 0.97 
DRB1*15 3 27.3 1377 27.4 0.74 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 6 54.5 365 67.9 0.67 
DQA1*02 7 63.6 129 24.1 0.0078 
DQA1*03 6 54.5 200 37.2 0.39 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 6 54.5 74 41.8 0.61 
DQB1*03 8 72.7 120 67.7 0.99 
DQB1*05 3 27.3 58 32.8 0.018 
DQB1*06 3 27.3 74 41.8 0.53 
Number of 
individuals or 
percent of 
total (%) 

n=11 (%) n=177 (%) 

Appendix 3.21a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: HPV16 infected EQ cases and a reference
population of anonymous Caucasian blood donors.
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Appendix 3.22 HLA alleles and HPV16 infected PSCC 

(a) HLA-A

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

A*01 2 20 1733 34.5 0.53 
A*02 7 70 2507 49.9 0.34 
A*03 1 10 1316 26.2 0.42 
A*11 1 10 603 12 0.77 
A*23 1 10 161 3.2 0.75 
A*30 1 10 241 4.8 0.98 
A*31 1 10 286 5.7 0.92 
A*32 1 10 337 6.7 0.83 
A*68 1 10 387 7.7 0.75 
Number of 
individuals or 
percent of 
total (%) 

n=10 (%) n=5024 (%) 

(b) HLA-B

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

B*07 1 10 1407 28 0.36 
B*08 1 10 1291 25.7 0.44 
B*13 1 10 211 4.2 0.9 
B*37 1 10 151 3 0.83 
B*40 1 10 633 12.6 0.71 
B*41 1 10 70 1.4 0.34 
B*44 5 50 1608 32 0.38 
B*51 2 20 367 7.3 0.35 
B*52 1 10 40 0.8 0.14 
B*57 3 30 397 7.9 0.045 
Number of 
individuals or 
percent of 
total (%) 

n=10 (%) n=5024 (%) 
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(c) HLA-C

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

C*01 1 10 362 7.2 0.79 
C*02 1 10 372 7.4 0.77 
C*03 1 10 1321 26.3 0.42 
C*04 4 40 794 15.8 0.099 
C*05 4 40 1090 21.7 0.31 
C*06 2 20 879 17.5 0.83 
C*07 3 30 2889 57.5 0.15 
C*12 1 10 317 6.3 0.86 
C*15 1 10 161 3.2 0.75 
C*17 1 10 70 1.4 0.34 
Number of 
individuals or 
percent of 
total (%) 

n=10 (%) n=5024 (%) 

(d) HLA-DRB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DRB1*01 2 30 1186 23.6 0.92 
DRB1*03 1 10 1362 27.1 0.39 
DRB1*04 5 50 1673 33.3 0.43 
DRB1*07 3 30 1432 28.5 0.81 
DRB1*11 1 10 598 11.9 0.76 
DRB1*13 1 10 950 18.9 0.75 
DRB1*15 3 30 1377 27.4 0.86 
Number of 
individuals or 
percent of 
total (%) 

n=10 (%) n=5024 (%) 
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(e) HLA-DQA1

Allele 
Group 

Case          
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQA1*01 5 50 365 67.9 0.39 
DQA1*02 3 30 129 24.1 0.95 
DQA1*03 4 40 200 37.2 0.88 
DQA1*05 3 30 204 38 0.85 
Number of 
individuals or 
percent of 
total (%) 

n=10 (%) n=537 (%) 

(f) HLA-DQB1

Allele 
Group 

Case       
Allele count 

Case 
Phenotype 
frequency 
(%) 

Reference 
population 
Allele count 

Reference 
population 
Phenotype 
frequency 
(%) 

p value 

DQB1*02 4 40 74 41.8 0.83 
DQB1*03 6 60 120 67.7 0.87 
DQB1*05 4 40 58 32.8 0.9 
DQB1*06 1 10 74 41.8 0.1 
Number of 
individuals or 
percent of 
total (%) 

n=10 (%) n=177 (%) 

Appendix 3.22a-f Allele counts (and percentage) for loci (a) HLA-A, (b) HLA-B, 
(c) HLA-C, (d) HLA-DRB1, (e) HLA-DQA1, and (f) HLA-DQB1.  The HLA allele
distributions have been analysed for: HPV16 infected PSCC cases and a reference
population of anonymous Caucasian blood donors.
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Code Hepatitis 
C status 

Liver function 
test 

Age of onset 
(year) 

Duration of 
symptoms (year) 

Dribble Genital 
wart 

B120 Negative Normal 47 0.5 Yes No 
B253 Negative Normal 22 0.5 Yes No 
B846 Negative Normal 60 1 Yes No 
B447 Negative Normal 38 10 Yes No 
B542A Negative Normal 72 0.67 Yes No 
B542B Negative Normal 40 0.057 Yes No 
B905 Negative Normal 31 0.5 Yes No 
C716 Negative Normal 41 1 Yes  No 
C106 Negative Normal 47 1.5 Yes No 
C162 Negative Normal 67 1 Yes No 
C8743 Negative Normal 47 3 Yes No 
D846 Negative Normal 54 0.67 No No 
F957 Negative Normal 47 2 Yes  No 
G099 Negative Normal 30 9 Yes No 
G638 Negative Normal 46 2 Yes No 
G301 Negative Normal 61 1 No No 
H319 Negative Normal 49 2 Yes No 
H999 Negative Normal 38 0.17 No No 
J104 Negative Normal 26 0.17 Yes No 
J224 Negative Normal 72 0.67 No No 
C709 Negative Normal 34 3 Yes No 
L432 Negative Normal 52 5 Yes No 
L515 Negative Normal 65 5 Yes No 
L886 Negative ALT 74 54 5 Yes No 
L581 Negative ALT 51 49 3 Yes No 
L481 Negative Normal 59 1.5 Yes No 
M044 Negative Normal 37 1 Yes No 
M925 Negative Bilirubin 29 67 0.25 Yes No 
M814 Negative ALT 46, GGT 52 41 0.5 Yes No 
M022 Negative Normal 47 5 Yes No 
M610 Negative Normal 45 0.5 Yes No 
P002 Negative Normal 33 10 No No 
M169 Negative Normal 44 0.5 Yes No 
N799 Negative Normal 55 0.5 Yes No 
P064 Negative ALT 67 70 0.25 Yes No 
P049 Negative Normal 33 10 No No 
PD283 Negative Normal 64 2 Yes No 
R682 Negative ALT 55 41 6 Yes No 
S390 Negative Normal 50 1 Yes No 
S282 Negative Normal 45 0.5 Yes No 
S396 Negative Normal 47 2 Yes No 
S643 Negative Normal 21 1 No No 
S855 Negative Normal 27 1 Yes No 
T079 Negative Normal 37 0.5 Yes No 
T012 Negative Normal 41 1 Yes No 
W407 Negative Normal 29 3 Yes No 
W231 Negative Normal 48 0.33 Yes No 
Y833 Negative ALT 141 38 0.33 Yes  No 
W124 Negative Normal 50 1.25 Yes No 
V456 Negative Normal 37 0.67 Yes No 
B460 Negative Normal 61 30 Yes No 
D120 Negative Normal 43 2 Yes No 
OD857 Negative ALT 45 32 1 Yes No 
S500 Negative Normal 41 0.5 Yes No 
E101 Negative Normal 55 0.5 No No 
N412 Negative Normal 34 0.33 Yes No 
P453 Negative Normal 32 0.5 Yes No 
M327 Negative ALT 67 33 1 Yes No 
N392 Negative Normal 51 0.17 Yes No 
M394 Negative Normal 57 0.58 No No 
H534 Negative Normal 34 2 Yes No 
Appendix 3.23 Hepatitis C infection and MGLSc. ALT, alanine aminotransferase 
(normal range 10 – 40 IU/L); bilirubin (normal range < 7 µmol/L); GGT, gamma 
glutamyl transferase (normal range 0 – 30 IU/L).  
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P52 

Characteristics and management of myxoid cysts 
F. Edwards and D.A.R. de Berker

University Hospitals Bristol NHS Trust, Bristol, U.K. 
Myxoid cysts (MCs) are common tumours representing a
ganglion of the nearby synovial joint. They can be associated 
with pain, disfigurement, nail dystrophy and loss of function. 
We have reviewed data from an 8-year period to determine 
characteristics of the patients, their tumours and treatments. 
We were looking to document new information on the cross
section of subtypes of MCs. Three types of MC were defined
in terms of their location, with type A being on the dorsal
proximal nail fold (PNF). Type B was between the ventral
PNF and nail plate. Type C was beneath the nail matrix/nail
plate. The incidence of cysts on multiple digits and the

incidence of individuals requiring no active treatment were
recorded. One hundred and thirty-seven subjects were seen.
MCs involved fingers (119/137, 86·9%) and toes (181137,
13·!%). Full data were available on 59 patients (38 women 
and 21 men, FIM ratio l ·8 : I; age range 42-87 years, mean 
58·5). MCs involved fingers (50 cases. 85%) and toes (nine
cases, 15%). In 10 cases there was involvement of more than
one digit [five digits, n = I (2%); three digits, n = I (2%);
two digits, n = 8 (14%)]. Nineteen (32%) presented with
type A, 20 (34%) with type B and three (5%) with type C. In
four instances (7%) a hybrid between types A and B existed,
with the MC emerging from beneath the PNF on to the dorsal 
surface with time. The type of MC was indeterminate in 13 
cases. Twelve (20%) required no active treatment based either
on the discussion at the initial consultation (n = 3, 5%), or
remission prior to having surgery (n = 9, 15%). The final treat
ment documented was surgery in 34 subjects (58%), puncture
and cryotherapy in seven ( 1 2 % ) , puncture alone in three ( 5 % ) ,

cryotherapy alone in two (3%), and steroid in one (2%). Fur
ther relapse was documented in IO patients, seven (21 % ) of 
those treated with surgery and three ( 43%) of those treated
with puncture and cryotherapy. Type A was amenable to punc
ture and cryosurgery or surgery, whereas types B and C were
treated only with surgery. These data allow a better understand
ing of the pattern of different types of MC, how they might be
treated, and how in 20% diagnosis, explanation and conserva
tive management may prove satisfactory.

P53
Is skin biopsy with histology and direct immunoflu
orescence necessary to diagnose immunobullous 
disease? 
K.H. Kuet, B. Cadman and M. Shah 

Dewsbury & District Hospital, Mid Yorkshire Hospitals NHS Trust, Dews
bury, U.K. 
The common immunobullous diseases, bullous pemphigoid 
(BP) and pemphigus vulgaris (PV), are diagnosed clinically. 
often with the aid of skin histology with direct immunofluo-
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rescence (DIF) and indirect antibody sn1dies performed on 
blood. There is little in the way of published data correlating 
clinical findings with antibody studies. In view of the cost of 
laboratory studies, we asked which tests are necessary to diag
nose immunobullous disorders. Forty-three patients were 
identified from pathology records as having had indirect anti
body studies to diagnose or exclude BP or PV. dinical and 
pathological data were analysed. BP or PV was confirmed as a 
final diagnosis in 3 7 cases ( 3 3 cases of BP and four of PV). Of 
these, 26 (70%) had a positive indirect antibody study. 
Twelve patients had indirect antibodies alone without skin bi
opsy and 14 also underwent skin biopsy. Of these, positive 
DIF and consistent histology were found in over 7 0% (IO of 
14 cases). In the 11 cases (30%) where indirect antibody 
studies were negative, subsequent DIF and histology vvith clin
icopathological correlation confirmed a diagnosis of PV or BP. 
Of the remaining six cases in chis study, most were considered 
unlikely to be an immunobullous disorder after initial clinical 
assessment, although indirect antibodies were measured to 
exclude these. A final diagnosis of eczema (four patients), 
pemphigoid gestationis (one patient) and subcorneal pustular 
dermatosis ( one patient) was reached in these cases. Indirect 
antibody studies and skin biopsy for DIF and histology were 

negative for BP or PV in these cases. However, a false-positive 
DIF was noted in the case of pemphigoid gestationis and a 
false-positive indirect antibody test (low titre) in a patient 
with eczema. Overall, 85% of patients in this study were con
firmed to have BP or PV. In over two-thirds of cases (2 6 of 
37, 70%) where BP or PV was suspected clinically, indirect 
antibody studies alone confirmed the diagnosis. The majority 
of cases of BP and PV can be diagnosed with the use of indir
ect antibody studies but up to a third of cases may require 
further investigation with histology and DIF to confirm a diag
nosis. Indirect antibody studies are thus a useful screening tool 
due to the lower financial costs (nine times cheaper in our 
trust compared v.,;th histology with DIF) and minimally inva
sive nature. We therefore recommend that indirect antibody 
studies are performed as an initial diagnostic tool in patients 
with suspected BP or PV. 

P54

Urinary voiding symptomatology (microinconti

nence) in male genital lichen sclerosus 
T.N. Shim, N. Patel* and C.B. Bunker 

University College Hospital, Chelsea and Westminster Hospital, London, U.K. 
and *Chelsea and Westminster Hospital, London, U.K. 
The aetiopathogenesis of male genital lichen sclerosus 
(MGISc) is unknown but there is a compelling argument for 
the pernicious influence of chronic, occluded, mucosal contact 
,vith urine (Bunker CB, Edmonds E, Hawkins D et al. Re: Pug
liese et al. Lichen sclerosus: review of the literature and current 
recommendations for management.] Urol 2009; 181:1802-3). 
We have attempted to quantify this phenomenon. Firstly, over 
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a 12-momh period, 17 patients, uncircumcised at presenta-
tion, with unequivocal MGLSc. confinned histologically, were 
identified at follow-up in a specialized Male Genital Dermato-
ses Clinic (MGDC). The initial clerking forms of these MG I.Sc 
cases were scrutinized. Seventeen of 17 ( 1 00%) were found 
to have admitted to microincontinence of a small quantity of 
urine postmicturition. Over the same period, 16 uncircum-
cised patients from the MGDC. who had an unequivocal alter-
native diagnosis, clinically and/ or histologically. were 
identified: review of their initial clerking fom1s revealed that 
only two of 16 ( 12%) were documented to have microincon-
tinence . Another approach was to review the initial clerking 
forms of all new cases seen in four consecut ive MGDCs and to 
correlate the responses to the questions about voiding with 
the working clinical diagnosi s. In June 2011, 25 patients were 
seen of whom the notes for 23 were retrieved. In 16 patients 
the clinical diagnosis was MGLSc. Fifteen (94%) were docu-
mented 'dribblers' and in one case the answer to the question 
had not been recorded . Of the seven patients where the clini-
cal diagnosis was not MGLSc only one (14%) was a docu-
mented 'dribbler' and in another case the documentation was 
unclear. Finally, a retrospective review was undertaken of the 
records and/ or clinic letters of all the patients diagnosed clini-
cally with MGLSc in the general dermatology clinics done by 
the senior author at another hospital over the period Septem -
ber 20 I O-Aug11St 20 I I . Sixty-three patients were seen of 
whom 23 were diagnosed clinically with MGLSc: 21 (9 I%) 
were 'dribblers', one patient's answers were equivocal and 
one denied the symptomatology. In summary, between 91 % 
and 100% of patients with MGLSc were documented as con-
fessing to symptoms amounting to postmicturition urinary 
microincontinence, compared with 12- 14% of patients with 
other genital dermat oses. These findings strongly incriminate 
urine in the pathogenesis of MGLSc and this has important 
implications for prevention, treatment and prognosis: MGLSc 
is associated with dyspareunia, urological morbidity and a risk 
of squamous cell carcinoma. 

P55 
Management of Panton-Valentine leukocidin 
Staphylococcus aureus skin infections in 
dermatology 
H. Cookson, A. Fogo, R. Hay and R. Morris-Jones 
King's College Hospital, London, U.K. 
Panton-Valentine leukocidin (PVL) toxin is a virulence factor 
expre ssed by certain strains of Stapholococcus aureus (SA). Reports 
from Europe suggest a 10-30 % prevalence rate among SA iso-
lates from skin infections. Of patients presenting with PVL-
indu ced necrotizing pneum onia, 25% were noted to have or 
to have contact with someone who had a skin abscess. A high 
index of clinical suspicion is needed to diagnose PVL, as rou-
tine testing in microbiology is not the norm. Despite guide-
lines from the Health Protection Agency (HPA) that PVL SA 

isolates are sensitive in ,·itro to flucloxacillin, this is not our 
experience in clinical practice. We discuss the clinical presen-
tation and management of 13 patients [six females (46%) and 
seven males (54%); mean age 27 years, range 1-55) wh o 
were diagnosed with PVL-positive SA in our department . Ten 
(77%) presented with recurrent, multip le and recalcitran t 
abscesses, one (8%) with infected eczema and two (15%) as 
asymptomatic contacts with PVL-positive nasal swabs. Nine 
(70%) were previously fit and well, tw o (15%) had atopic 
eczema and two ( 15%) had human inlmunodeficiency virus. 
Ten (77%) PVL isolates were meticillin sensitive and three 
(23%) meticillin resistant (MRSA). Despite current HPA rec-
ommendations for first-line treatment with flucloxacillin, none 
of our patients fully responded to even prolonged courses of 
this antibiotic. In addition, > 50% of patients had undergone 
incision and drainage of abscesses on multip le occasions , some 
requiring a general anaesthetic . Interestingly. even patients 
treated initially with doxycycline plus trinlethoprim for PVL 
MRSA over several weeks did not fully respond . Eleven 
patients were ultimately treated with rifampicin plus clinda-
mycin 300 mg ~vice daily for a mean of 6 wee.ks (range 4-

12) . Two patients developed diarrhoea leading to antibi otic 
cessation after 4 weeks of treatment. All patients and the two 
asymptomatic contacts underwent decontamination for 5 days 
with chlorhexidine wash daily and mupirocin nasal ointment. 
All abscesses healed completely and to date no patients have 
relapsed. We hypothesize that the failure of flucloxacillin 
results from its poor penetration into necrotic tissue and a 
reported agonistic effect on PVL toxin production. Converse ly, 
there is eviden ce that rifampicin and clindamycin achieve ther-
apeutic levels in necrotic tissue, and the latter has antitoxin 
production properties . In our experience this combination of 
antibiotics was well tolerated and effective in combination 
with decontamination . Carrier sites and any skin lesions of 
contacts should be swabbed and appropriate treatment given 
with decontamination + I - antibiotics as necessary. 

P56 
Fashions change but tattoos are forever: time to 
regret 
A. Aslam and C. Owen 
Burnley Generai Hospital, Burnley, U.K. 
Tattoos and body art are becoming increasingly popular and 
widely acceptable throughout society. A recent survey suggests 
that one in five British adults has a tattoo, and there are now 
> 1500 tattoo parloms or art srudios in the U.K. This ques-
tionnaire survey study took place over a 6-month period in 
the dem1atology department of a large district general hospital 
in England . Patients aged 16 years or over who had a visible 
tattoo during genera l skin examination were asked to com-
plete a short questionnaire. All responses were anonymous. 
We looked at curren t age; at what age people acquired their 
first tattoo; whether it was performed by an an1ateur or a pro-
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Review of renal transplant recipients managed in a 
transplant-dermatology surveillance clinic 
V. Samarasinghe,* S. Russell.t V. Madan* 
and J.T. Lear*t 
*The Dermatology Centre, Salford Royal Hospital NHS Foundation Trust, 
Salford, U.K.; Departments of tRenal Transplantation and tDermatology, 
Central Manchester and Manchester Children's Hospital NHS Foundation 
Trust, Manchester, U.K. 
Skin cancer is a major cause of morbidity and mortality in 
organ transplant recipients . The British National Institute for 
Health and Clinical Excellence has recommended the establish-
ment of a transplant-specific dem1atology clinic at each trans-
plant centre to screen for cutaneous pathology and facilitate 
early treaunent of cancerous and precancerous lesions by a 
dennatologist (http:/ /guidance.nice.org.uk/CSGSTIM/Guid-
ance/Standard2006/pdf/English). In September 2006 we 
established a weekly one-s top transplant -dennato logy nurse-
led surveillance clin ic. The Transplant Advanced Nurse Practi-
tioner was supported by a consultant dennatologist, whose 
genera.I clinic wou ld run simultaneously within dennatology 
outpatients. Over the first 2 years, 828 patients were reviewed 
in the survei llance clinic: 156 (18·8%) patients underwent 
treatment for precancerous lesions, and 5 2 ( 6·2%) patients 
had a nonmelanoma skin cancer, of which I 3 were squamous 
cell carcinoma and 3 9 basal cell carcinoma . The clinic has 
been effective in management of renal transplant recipients 
developing malignant and precancerous skin lesions. We shall 
present an up-to-date review of patients seen in a joint trans -
plant-dermatology surveillance clin ic. 

8104 
Development of a standardized actinic keratosis 
assessment protocol 
R.N. Mat in, P. Gaunt,* A. Green,t D.L. McCartney,* 
F. lsmail. t J.M. McGregor, S.J. Bowden,* J.T. Lear,§ 
C.M. Proby-i and C.A. Harwood 
Centre for Cutaneous Research, Boru and the London School of Medicine and 
Dentistry, London, U.K.; *Cancer Research UK Clinical Trials Unit, Univer-
sity of Birmingham, Birmingham, U.K.; tSchool of Translational Medicine, 
University of Manchester, Manchester, U.K.; tDeportment of Dermatology. 
Royal Free Hampstead NHS Trust, London, U.K.; §Department of Dermatol-
ogy, Central Manchester University Hospitals NHS Foundation Trust, Man-
chester, U.K. and . Skin Tumour Laboratory, Ninewdls Hospital and Meaicol 
School, Dundee, U.K. 
Actinic keratoses (A!Cs) are generally regarded as precursor le-
sions for cutaneous squamous cell carcinoma (SCC) and affect 
23% of the U .K. population aged over 60 years. They typically 
appear as red, scaly pa.pules on sun-exposed areas, with epi-
dermal dysplasia evident histologically. Reported rates of pro-
gression to SCC range from 0·025 % to 20% per year per 
lesion. Assessing effectiveness of AK therapies relies on quanti -
tative evaluation of lesions both pre- and post-treatment. Pre-
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vious studies have commonly used simple AK counts to assess 
clearance, but this is unreliable , even when performed by 
experienced dermatologists (Epstein E. Quantifying actinic ker-
atosis: assessing the evidence. Am J Clin Dermotol 2004; 5: 141-
4) . Moreover, AKs are not of unifonn morpho logy so AK 
counts may not reflect clinical significance. To date, reproduc-
ibility of both AK count and morphology assessments has not 
been reported . The aims of this smdy were to establish intra.-
and imerobserver concordance of AK quantification and to 
standardize quantification and morphology assessment by 
developing clinical and photographic examination protocols. 
Three separate AK assessment exercises were planned over a 
4-month period (two comp leted at the time of abstract sub-
m ission). A preliminary consensus protoco l was designed in 
which parame ters of anatomical field, lesion size. erythema 
and hyperkeratosis were scored and recorded . This protocol 
was further refined after consensus patient assessment and 
subsequently implemented by a panel of experienced denna -
tologists who independently examined a series of pat ients 
with AK. Concordance levels between dennatologists were 
determined and a mean of these concordance correlation coef-
ficients was calcula ted for both assessment exercises. At the 
first exercise , six dermatologists independently examined a 
mean of 20 (range 3-42) AKs in four patients using the 
refined protocol. The mean concordance correlation coefficient 
was 0·76. Two months later. six dermatologists independently 
examined a mean of 44 AKs (range 17-113) per patient. The 
mean concordance correla tion coefficient for this second 
assessment exercise was 0·79, which is significantly greater 
than that reported in previous studies. This study highlights 
the inherent difficulties in obtaining accurate intra/interob-
server concordance in AK assessment. Using a rigorously 
defined assessmen t cool developed in this study, we demon-
strate consistent levels of concordance with a view to improv-
ing this for the third assessment exercise. the intention being 
to provide a more robust methodo logy for future studies in 
AK. Ultimately, we aim to validate this tool in a phase II trial 
of SCC Prevention in Organ transplant recipients using Topical 
treatments (SPOT). 

8105 
Chronic erosive and verrucous herpes simplex of the 
penis in chronic lymphocytic leukaemia 
T.N. Shim, A. Muneer and C.B. Bunker 
University CoUege Hospital, London, U.K. 
A 70-year-old Afro-Caribbean man was seen with a 6-month 
history of an enlarging, weeping, painless ulcer on his glans 
penis. He had been diagnosed with chronic lympbocycic leu-
kaemia (CLL) 4 years previous ly but was under observation 
and on no active treatment. He had been referred by Haema -
tology and Urology at another hospital to the Regional Penis 
Cancer multidisciplinary team at our institution for exclusion 
of squamous cell carcinoma of the penis. Examination revealed 
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a cellulitic, oedematous penis and glans with the latter show-
ing tumidity, vegetative change and superficial erosions. Ther e 
was bilateral inguinal lyrnphadenopathy . Haematological 
parameters showed: haemoglobin 13·9 g dl- 1

, platelets 
157 x 109 L- 1

, white cells 29·4 X 109 L- 1
, lymphocytes 94%. 

Several penile biopsies had been taken from the lesion. These 
showed surface ulceration with a dense chronic inflammatory 
infiltrate in the dermis predominantly composed of plasma 
cells and fewer lymphocytes. lrrununostaining with CDS and 
CD23 showed no evidence of infiltration by Cll.. Cultures 
for acid-fast bacilli, atypical mycobacteria and fungi were 
negative. A viral swab confirmed herpes sin1plex virus (HSY) 
type 2. Viral resistance testing is awaited. The penile lesion 
initially healed following treatment with a combination of aci-
clovir and ciprofloxacin, but he relapsed and then remitted 
with fan1eiclovir and inosine pranobex. Active treatment of 
the Cll. is imminent. The dermatology of Cll. is well docu -
mented and includes HSY (Agnew KL, Ruchlemer R, Catovsky 
D et al. Cutaneous findings in chronic lymphocytic leukaemia . 
Br J Dcnnatol 2004; 150 : 1129-35). Chronic erosive anogenital 
HSY is classically associated ,vith untreated human immunode -
ficiency virus (HIV) infection. Chronic erosive and verrucous 
HSY has been seen in patients with HIV treated with antiretro -
virals but is very rare and is as an example of immune recon -
stitution inflammatory syndrome: it has not previously been 
reported in CLL. Genita l HSY typically presents as acute self-
limiting attacks of erythematous papules and vesicles. How -
ever, in the immunocornprornised, the presentation can be 
chronic and atypical, for example a generalized papular erup-
tion, linear erosive ulceration, nodules, vegetating plaques or, 
in this case. verrucous growth clinically simulat ing a neo -
plasm, as was originally suspected by this patients' attendant 
physicians. In this case the long-term prognosis of the genital 
HSY ,viii most likely be determined by the behaviour and 
prognosis of the Cll.. Clinically, aciclovir resistance is likely in 
this patient. 

B1o6 
Intravenous cidofovir for the treatment of florid 
cutaneous warts in association with chronic 
graft-versus-host disease 
L. Mackintosh, A. Parker and J. Leman* 
The Alan Lyell Centre for Dmnatology. Glasgow, U.K. and *Beatson West 
of Scotland Oncology Centre, Glasgow, U.K. 
A 48 -year-old man presented in July 2010 vvith extensive 
cutaneous warts on the upper limbs , trunk, groin and retroau-
ricular skjn_ The patient was significantly imrnunosuppressed 
as he had had a ma tched sibling peripheral blood stern cell 
transplant for acute myeloid leukaemia in October 2008. In 
February 2009 he developed acute, progressing to clironic 
graft-versus-host disease treated with ciclosporin. predniso-
ione, budesonide and mycophenolate mofetil plus a course of 
extracor poreal photopheresis. The warts did not respond to 

topical salicylic acid preparations and regular cryotherapy. Aci-
tretin 25 mg dajly and imiquirn od 5% cream three times 
weekly led to moderate improvem ent. In October 20 10. the 
patient developed primary lung adenocarcinoma treated with 
cisplatin and pemetrexed followed by erlotinib. During clie-
motherapy the warts became more e.xtensive. Treatment was 
initiated with intravenous cidofovir. Conven tional dosing is 
5 mg kg- 1 every 7 days for 2 week s then fortnightly thereaf-
ter with intravenous fluids and oral probenecid to reduce 
nephrotoxicity. In view of prev ious fluctuating renal impair-
ment [creatinine 114 µmol C 1

, estimated glornerular filtra-
tion rate ( eGFR) 60 rnL min - i] an initial dose of 3 mg kg- 1 

was given. His renal function deteriorated ( creatinine 
3 34 µmo! L- 1, eGFR 17 rnL rnjn - I) necessitating intravenous 
fluid administration. A further three infusions of cidofovir 
were given at a dose of I mg kg- 1 leading to a significant 
improvement in the warts with minjrnal residual disease. 
Unfortunately the patient died from me tastatic adenocarci-
noma in August 20 I 1. Cutaneous warts, caused by human 
papillornavirus infection, may be extensi ve and resistant to 
conventional therapies in immunosuppressed patients. The an-
tiviral drug cidofovir is a licensed treatment for hun1an immu-
nodeficiency virus (HIV)-associa ted cytornegalovirus retinitis; 
its use is lirnjted by nephrotoxicity and ocular toxicity. Ci-
dofovir is an acyclic nucleotide analogue. Follov.'lllg phos-
phorylation to its active metabolite, it competes v.;th 
deoxyribonucleic acid triphosphates for viral DNA synthesis. 
Incorporatio n into the viral DNA chain terminat es viral DNA 
replication. Cidofovir is active against all DNA viruses includ-
ing hun1an papillomaviruses. Several reports describe the use 
of cidofovir topically and inrralesionally for cutaneous warts. 
molluscum contagiosum and orf. There are five reports of 
intravenous cidofovir use for recalcitrant warts in patients with 
backgrounds of HIV, myelodysplastic syndrome, psoriasis on 
biological therapy and Milroy disease . The use of intraveno us 
cidofovir for cutaneous warts has not been reported in I.he set-
ting of graft -versus-host disease . Despite this patient's exten-
sive medical history, cutaneous warts were significantly 
impacting on his quality of life. Intravenous cidofovir should 
be considered for patients with recalcitrant cutaneous warts 
unresponsive to conventional Lherapies. 

Blo7 
Multiple digit periungual squamous cell carcinomas 
in situ: a novel treatment approach with 
radiotherapy 
W. Hunt, A. Cameron, * P. Craig* and D.A.R. de 
Berker* 
Peninsula CoUege of Medicine &. Dentistry, Exeter, U.K. and *University 
Hospitals Bristol NHS Foundalion Trust, Bristol, U.K. 
Periungual squan1ous cell carcinoma (SCC) is rare, is associ-
ated with human papillomavirus (HPV) and has chronic 
immunosuppression as a risk factor. Management of periun-
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Levamisole-induced vasculltls in a cocaine addlct 
(Poster reference number 5369) 
Khyati Patel , MD, Drexel Univer.;ity College of Medicine , Philadelphia , PA, United 
tates ; Jeremy Peck , MD, PhD , Drex e l Univer.;ity College of Medicine , 

Philadelphia , PA, United States; Mark Abdelm alek, MD, Drexel Univer.;ity 
College of Medicine, Philadelphia , PA, United States 
As man y as 22 million American s use illicit drugs . It is a common practice to use 
adulterant s to "cut " or dilute drugs , mainly to enhance the effect of the drug and to 
facilitate drug administration . Lately, there has been a disturbing trend of "cutting " 
drugs with ph armacologicall y active agents , such as lcvamisolc . Lcvamisole , 
historically used as an antihclminthi c and an immunomodulatory agent, is presently 
be ing used as an adulterant in 70% of the US cocaine supp ly. Rece ntly, Ievamisolc -
induced vascu litis has been reported among cocaine addicts . Making the diagnosis 
of lcvamisole-induced vasculitis can be very challe nging, because it may mimic other 
dermatologic conditions , such as Wegener granulomatosis and antiphospholipid 
syndrome . Because management differ.; vastly, it is imperati ve to correctly diagnose 
and differentiate lcvam isole-indu ced vasculitis from the various autoimmune con-
ditions it may clinically resemble . Fortunatel y, the combination of clinical clues , 
histopathology , and serology can be helpful in the diagnostic process . We report a 
case of a patient who developed retiform purpura involving the extremities , trunk , 
and car.; after using levamisole-adulterated cocaine . Involvement of the car.; is 
characteristic of lcvamisole-induced vasculitis . Her biopsy showed a mixed pictorc 
of leukocytoc lastic vasculitis and microvascular thrombo sis. Of interest , our patient 
had both clinical and pathologic findings characteristic of levamisol e-induced 
vascu lit is, and only a few cases of th is condition have been reporte d so far. 

Comm ercial support: None Identified. 

Long-term safety of ketoconawle foam 2% in th e treatment of se borrheic 
dermatitis : Results of a phase IV, open -label srudy 
(Poster reference number 5 42 1) 
Zoe Draelos , MD, Department of Dermatology , Duke Univer.;ity School of 
Medicine , Durham , NC, United tates ; Alessandra Ali6 Saenz , Stiefel , Durham , 
NC, United State s; Steven R. Feldman , MD, PhD , Wake Forest Univer.;ity School of 
Medicine , Winston -Salem , C, United Stat es; Victoria Butners , Stiefe l, Durham , 
NC, United Stat es 
Background : Ketoconazole foam 2% is app roved in the United States for the 
treatment of scbo rrheic dermatitis in patie nts aged 2: 12 year.; . 
Objec tive: Assess the long-term safety of ket oco nazole foam 2% twice daily as 
required , in subjects with seborrheic dermatitis. 
Methods : A 12-month, ope n-label , mul ticent er, single-group stud y performed in 500 
subjects (mean [SD] age : 47.2 [17.4] year.;) ; 498 were included in the safety analyses ; 
363 co mplet ed the stu dy. Subjects were evaluated at baseline , wks 4, 8 , 16, 26, 39, 
and 52 (or ea rly termin atio n; ED for adver.;e events (AEs) , serious AEs (SAF.s), vital 
signs, target lesion erythema , scaling and pruritus sco res, and Investigator 's Static 
Globa l Assessment (ISGA) score . Clinical labora to ry evalua tions were performed at 
baseline , wks 8, 26, and 52 or ET; physical examinations at baseline and wk 52 or ET 
Quality of life (Skindex -29 questi onn aire) was assessed at baseli ne and wk 52 or ET. 
Results : Target lesions (mean [SD] area : 8.6 [ 16.30] cm2) were predominan tly on the 
scalp (51 %) and face ( 43%). 68 .5% of subjects co ntinu ed using ketoconazole foam, 
2% intermi ttentl y for 2: 39 wks ; 47 .8% for 2: 50 wks . 57% (282/498) of subjects 
reported 2: I AE; 9 sub jects were withdrawn from the study because of AEs ; 7 we n: 
treatment-related (5 applica tion-site pain and/or irritation ; I seborr hea ; I derma ti· 
tis) . Treatment -related AEs reponed by 2: I% of sub jec ts were application -site 
irritation (8%), applicatio n-site pain (4%), app lication -site pruritus (I %), and 
increase d ALT ( 1%). 21 SAEs were reported in 17 subjects, including one death 
from lung cancer ; none were co nsidered to be related to the study drug . ClinicaUy 
significant increases in ALT and AST were reported in 7(1%) and 5( 1%) subjects , 
respectively . No clinically meaningful changes were obse rved in vital signs 
measurements or physical examination . Mean (SD) baseline target les ion crythema 
(3 [0.59] units ), scali ng (3 [0.6] units ), and pruritu.s (3 [0.9] units ) scores improved 
by 2 uni ts at wk 4 and were maintained thereafte r; mean [SD] baseline ISGA score 
(3 [0.57]) improved by I unit at wk 4 and by2 units at all subsequent visits or ET. Mea 
n [SDJ kindcx-29 global score improved by 11 [17.90] units from baseline . 
Conclu sio n: Ketoconazole foam 2% is well tolerated when applied topically , twice 
daily as needed , for up to 52 wks by subjects with seborrhcic dermatiti s. Clinical 
imp roveme nts observed after 4 wks were maintained thro ugh out the study . 

Comm ercia l supp ort: Study sponsored by Stlefe~ a GlaxoSmftbK lin e comp any. 
Preparation and printing of tbe poster wi ll be sponsore d by Stiefel, a 
G/a.mSmitbKl/ne compan y. 
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Lym phomatold papulosls in a patient with systemic lupus erythcmatosus 
and antiphospholipid syndrome 
(Poster reference number 472 2) 
Ana Rita Travassos , MD, Clinica Univcrsi taria de Dcnnatologia· Hospital de Santa 
Maria , Lisboa, Portugal ; Joana Antun es, MD, Clinica Universitiria de 
Derm atologia - Hospital de Santa Maria, Lisboa, Portugal; Joio Freitas , MD, 
Clin ica Univer.;i taria de Dermatologia- Hospital de Santa Maria , Lisboa, 
Portugal ; Manu el Sacramen to Marques , MD, Clinica Universitaria de 
Dermato logia - Hospit al de Santa Maria, Lisboa, Portuga l; Paulo Filipe, PhD. 
Clinica Univer sicir ia de Dermato logia - Hospi tal de Santa Maria , Lisboa, Portugal 
Background : Lymphomatoid papulosis (LyP) is an uncommon chro nic disorder. 
charac teriz ed by recurrent self-heal ing crops of papules and papulonodules with 
histologic features suggestive of a malignant lymphoma . Because of the typical 
waxing and waning clinical cour.;e , LyP was previously considered a pscudolym -
phomatous inflammatory process . Curren tly, according to WHO-EORT classifica-
tion , LyP is considered among the cu tane ous T-cell lymphomas, as part of a spectrum 
of CD30 positive cutaneo us lymphopro liferative diseases . 
Case report: A 41-year-old woman suffering from systemic lupus erythem atos us 
(SLE) and antiphospholipid syndrome (APS) was admitted in our hospital with 
multiple erythcma tous, desquamative papules on her face , trunk, and extremities . 

either lymphadcn opa thy nor hepatosplenomcgaly was noted . The patient referred 
recurrent erupti on of self-healing papules since the last 20 year.;, with comple tely 
asymptomatic periods , without any medi catio n. She was first diagnosed as piryriasis 
lichenoides chro nica (20 years ago) and treated at that time with cyclospo rine and 
photoche moth crapy (PUVA). In the last year, she presented with erythe mato-
desquamative papu les on the trunk , with the diagnosis of pso riasis . The histo log ic 
study revealed dense cluste rs of CD30-pos itive activated pleomorphic lymphocytes 
and the diagno is ofly P was finally done. We started methotrexate ( 12.5 mg/week ) 
with clinical improvement . 
Comments : This case reportS the challenging differential diagnosis of LyP, in a 
pa tient with a long term recurrent dermat osis , with seve ral previous dermatologic 
diagnoses. LyP has a chronic , indolent co ur.;e in most patients . However , estimates 
indicate that as many as I 0% to 20% of the patients have a history of associa ted 
malignant lymphoma before, concurrent wi th, or subseq uent to th e diagnosi s of LyP. 
Various therapies such as oral methotrexate , photochemotherapy (PUVA), or UVB 
pho tothcra py topical chemotherapy with mechlorethamine or carmustine arc 
effective; however , improvement is temporary with relapse wi thin mon ths after 
cessatio n of treatment. 

Commercial support : None identified. 

Male genital lichen sc lerosus (MGLSC) and urine 
(Poster reference number 5077 ) 
Tang Ngee Shim , MBBCh, Department of Dermatology , London , United Kingdom ; 
Christ opher B Bunker , MBBS, MD, Department of Dermatol ogy, London, United 
Kingdom 
There is co mp elling evidence that male genita l lichen sclerosus (MGLSc) is caused 
by exposure to urine . MG I.Sc is an acquired cutaneous disease of uncertain etiology 
th at results in sexual dysfunction and urologic morbidity and carries a risk of 
squamous cell carcinoma (SCC) of the penis (2-12.5%). Amongst prior postulated 
pathogenic factor.; in GLSc arc human papillomavirus (HPV) infection and aut oim-
munity (aut oantibodies to extracellular matrix protein I (ECM I) and HlA-DR and 
DQ associations in female (F) GLSc. However , recent work of our.; in MGLSc has 
shown a lack of clinical corre lat ion with 1-!PV and ECM I autoimmuniry and a 
transcriptosomc unrelated to either. We argue chronic occluded c:xposure of 
susce ptible epithelium to urine is fundamental to the etiopathogensis of MGLSc. 
It has been established beyo nd equivocati on that the presence of foreski n is 
esse ntial to the development of MGLSc: the disease is exceedingly rare in the male 
circu mcised at birth (unless then: is hypospa dias) . The idea has emerged that 
naviculomeatal valve dysfun ction and urinary dribbling are key factor.; . MGLSc is 
associated with trauma, instrume ntation , genital jewelry (piercing) , and gross 
anatomic abnormalities (eg , frank hypospadias) . It never causes perianal disease : in 
striking contrainclication to women , the male perineum is never chronically 
exposed to urinary initarion . Many men with MGl.Sc confess to postmicrurition 
dribbling , sugge sting navicul omeatal valve dysfunction. Furthermore , meticul ous 
physical exami nation of these men often reveals an abnormal mcarus or navicular 
fossa, presumptively affecting the physiological performance of the naviculome atal 
apparatus as a low-pressure valve . In circu mcised males , a tiny drop of urin e 
appearing at the meatus postmlctura tion will have negligible contact wi th a 
kera tinized glans before being absorbed by undergarments . In an uncircum cised 
male wi th similarly dysfunctional termin al urethral arrangements , the situation is 
very differe nt . In these men , urine dribbling from the meatus after the pre puce has 
been rep laced following voidi ng will spread widely between the tigh tly opposed 
mucosa! surfaces of prepuce , glans , and distal shaft of the penis . Occlusion and the 
phenomenon of koebnerization precipitate inflammation then scarring and then 
cancer. Better insight into the pathogenesis of MGLSc is important to minimize 
sexual morbidiry , urologic dysfunction, and cancer risk it genera tes . 

Comm ercial support · None ldmtlfled. 
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1015 
Circulating TSLP assoc iates with decreased wheezin g in non~t opic children 
~ I L) Yockey, I CM Visness,' KF Jaffee,' A Turkoz, I RA Wood,' GT O'Connor,' M Kattan,' 
JE Gern,' PJ Gergen,' M Holtzman,' G Bloomberg' and R Kopan' I Medicine , Division of 
Dermatology, Washington University School of Medicine , St. Louis, MO, 2 Rho Federal 
Systems Division, Inc, Chapel Hill , NC, 3 Boston University School of Medicine, Boston, MA, 
4 Columbia University School of Medicine , New York, NY, 5 Johns Hopkins University School 
of Medicine , BalUmore, MD , 6 University of Wisconsin School of Medicine and Public Health , 
Madison, WI, 7 Division of Allergy, Immunology, and Transplanr..tion - NaUonal Institutes of 
Health , Bethesda, MD and B Washington University School of Medicine, St Louis, MO 
Mouse models of atopic march suggest that systemic, skin-derived Thymic Stromal Lymphopoietin 
(TSLP) mediates progression from eczema to asthma. We investigated whether circulating TSLP is 
associated with eczema, allergic sensitization, or recurrent wheezing in young children. We con. 
ducted a prospective analysis of the relationship of plasma levels of TSLP to allergic sensitization 
and recurrent wheezing in the birth cohort from the Urban Environment and Childhood Asthma 
(URECA) study. Plasma TSLP levels were measured at 1, 2, and 3 years of age and correlated clini-
cal parameters in each oft he three years. We detectedTSLP in 33% of 236 children for whom plasma 
samples were available for all three years. Overall, no significant association was found between 
TSLP and eczema or allergic sensitization. However, children without aeroallergen sensitization 
and with detectable TSLP at one year were significantly less likely to have recurrent wheezing by 3 
years compared with those without aeroallergen sensitization and no detectable TSLP levels. In our 
birth cohort, circulating TSLP was not found to be predictive of recurrent wheezing during the first 
three years of life. Instead, it was associated with protection against recurrent wheezing among non-
aeroallergen sensitized children. These findings provide a novel distinction between the pathogen-
esis of atopic versus non-atopic recurrent wheezing. 

1017 
Primary localized cutaneous amyloidosis: Association with atopic dermatitis 
!::!..To)!,' BK Chia' and AS Tan' 1 NaUonal Skin Centre, Singapore, Singap-0re, 2 Tan Tock Seng 
Hospital, Singap-0re, Singap-0re and 3 University of Pennsylvania, Philadelphia, PA 
Primary localized cutaneous amyloidosis(PLCA) is a chronic pruritic dermatological disorder of 
unknown etiology. Genetic mutations in cases of familial PLCA have been mapped to the onco-
statin-M receptO<{OSMR) ~. subunit of interteukin(IL)-31 receptor. IL-31 has been implicated in the 
pathogenesis of atopic dermatitis{AO). The objectives were to assess if AD is more prevalent in 
patients with PLCA compared to patients with other conditions attending the same dermatology 
clinic. Secondarily, to investigate if the prevalence of AD, severity of itch, morphology and loca-
tions of PLCA differ between familial and sporadic forms. Consecutive patients with the clinical 
diagnosis of PLCA visiting a dermatology clinic were evaluated by a single investigator. Data on 
demographics, family history, morphological types and locations of PLCA, and itch score were col-
lected and they were screened for concomitant AD based on history and physical examination. The 
control population consisted of consecutive patients with diagnoses other than PLCA seen in the 
same clinic. A total of 44 patients with and 97 controls were evaluated. The prevalence of AD in 
patients with Pl.CA was significantly higher than in controls, at 75% and 39.2% respectively (OR=4.66, 
95% 0=2 .10 to 10.3, p<0.0005). The prevalence of AD in sporadic cases was significantly higher 
than familial cases, at 84.4% and 50% respectively (0R=5.4, 95% Cl=l .23 to 23.7). Mean itch lev-
els, morphological types and locations of PLCA did not differ between familial and sporadic cases. 
In conclusion, AO was associated with PLCA and the association was stronger with the sporadic 
compared to the familial cases. 

1019 
HPV in non~melanoma skin cancer/ pre-cancer in HIV 
SI Goo!ama!i ' N Mladkova,' KJ Purdie,' TN Shim,' MN de Koning,' WC Quint,' N Francis,' 
N Morar, 1 R Mey,,' CA Harwood' and CB Bunker' I Chelsea and Westminster Hospital , London, 
United Kingdom, 2 Queen Mary University of London, London, United Kingdom and 3 DOI.. 
Rijswijk, Netherlands 
HPV and UV exposure are implicated as co-factors in non-melanoma skin carcinogenesis. We 
have performed a case/control study of HPV in pre-cancerous skin lesions-squamous cell carci-
noma (SCO-in situ (CIS), actinic keratoses (A)(s) and penile pre-cancer (PCIS) as well as non-melanoma 
skin cancer (NMSQ · basal cell carcinoma (BCO, SCC and penile SCC in HIV +ve and HIV -ve 
patients. ONA was extracted from microdissected, formalin-fixed, paraffin-embedded tissue and 
typed for beta, genital and wart HPV by broad-spectrum, highly sensitive assays. 236 lesions have 
been analysed from 58 HIV+ve cases and 59 HIV-ve controls. HIV+ve group: 29/58 (50%) patients 
+ve for any HPV type, with genital types most prevalent, followed by beta and wart. Genital types 
detected in 21/29 (72%: 9 BCC, 2 sec, S OS, S AKs, 4 PCIS, 1 Penile SCC: HPV 
6,11,16,31,33,40,44,45,52,56,68,70); beta types:16129 (62%: 8 BCC, 2 sec, 5 CIS, 6 AKs: HPV 
5,8,9, 12, 14, 15,19,20,23,24,25,36,38,75,80,92,96); wan types:6129 (21%: 8 BCC, 2 05 , 1 AK: HPV 
1,2,40). HIV-ve group: 32/59 (54%) patients +ve for any HPV type. Genital types found in 15/32 
(47%: 4 BCC, S sec, 2 OS, 4 PCIS, 1 Penile SCC: HPV 6, 11, 16,18,39,44,45,51,74); beta types:16132 
(50%: 8 BCC, 3 sec, 2 OS, 4 AKs, 1 PCIS: HPV8, 12, 14, 15, 19,22,23,24,25,36,38,76,80,92,93,96); 
wart types:1CV32 (31 %: 3 BCC, 4 sec, 2 AKs, 1 PCIS: HPV 1,2,3,4,27,29). Multiple HPVtypes iden-
tified in 9/29(31 %) HIV+ve & 7/32 (22%) HIV-ve individuals. HPV is highly prevalent in NMSOpre-
cancer of HIV+ve and -ve patients. Although isolated mainly from non-genital skin, genital types 
(including high-risk oncogenic type 16) are the most common type in the HIV+ve group. Beta-
types (the most prevalent HPV type in NMSO are less common in the HIV+ve group. Multiple 
types are more prevalent in the HIV+ve group, possibly reflecting differences in immune status. 
NMSC in HIV is associated with a different spectrum of HPV compared with immunocompetent 
individuals. 

1016 
The depletion of epidermal Langerhans cells is the common pathogenesis to the nutrient 
deficient trophic skin disorder, including pellagra and biotin deficiency 
S Yamawucbi I N Kanazawa,2 Y Sogabe,3 S lzaki,• A Utani,5 H Uezato1 and K Takahashi1 

Dermatology, University of the ryukyus, Graduate school of medicine ., Okinawa , Japan, 2 
Dermatology, Wakayama Medical University, Wakayama, Japan, 3 Dermatology, Tone-Chuou-
Hospital, Gunma, Japan, 4 Dermatology, Saitama Medical University Saitama Medical Center, 
Sair..ma, Japan and 5 Dermatolog y, Nagasaki University school of medicine , Nagasaki, Japan 
Trophic skin disorders are dermatoses caused by specific nutrient deficiency, those include pella-
gra, biotin deficiency, acrodermatitis enteropathica, necrolytic migratory erytherna and necrolytic 
acral erythema. Pellagra skin shows the vacuolization of keratinocyte in the spinous layer, which is 
shared by those trophic disorders. Lately, the depletion of Langerhans cells was noticed in necrolytic 
migratory erythema and zinc deficiency. Moreover, we reported the complete depletion of Langer-
hans cells in human pellagra patients and pellagra model mice. We further analyzed the alteration 
of various cells in the biotin deficient patient and model mice those were fed with a biotin elimi-
nated diet. In addition, we analyzed the temporal change of dendritic cells at skin and intestine 
using two groups of pellagra model mice. One group was fed with a niacin elimination diet, another 
group was given niacin antagonist, 6-aminonicotinamide. Langerhans cells were significantly 
decreased in biotin deficient patient. The numbers of Langerhans cell in mice fed with a niacin elim-
ination diet were reduced to approximately 20% of wild type mice in 8 weeks, and those were com-
pletely disappeared in 1 week after administration of 6-aminonicOCinamide. (011 bas well as CDl 1 c 
positive dendritic cells in jejunum were also significantly decreased in pellagra model mice, which 
might explain the other symptom of pellagra: diarrhea. These data suggest that the depletions of the 
organ specific dendritic cells at skin and jejunum are the common and primary mechanism oftrophic 
skin disorders. The necrolysis or keratinocytes, which is the main characteristics in these diseases, 
should be the secondary events due to the disturbed function of dendritic cell,. 

1018 
In vivo regulation of acneic sebum composition leading to a healthy sebum profile 
M Cbavavoac-Bonneville I M Picardo,2 C Zouboulis3 and E Jourdan1 1 Scientific department, 
Laboratoire Dermatologique BIODERMA, LYON, France, 2 Laborator y of Cutaneous 
Physiopathology and Integrated Center of Mer..bolomics , San Gal/icano Dermatologic 
lnsUtute IRCCS, ROME, lr..ly and 3 Departments of Dermatology , Venereology, Alfergology 
and Immunology , Dessau Medical Center, DESSAU, Germany 
Acne is an inflammatory dermatosis of the pilosebaceous unit in which sebum plays an important 
role. In addition to hyperseborrhea, sebum composition in acne patients is different than that of 
healthy individuals (HI). Acneic sebum is enriched in oxidised squalene and oleic acid and defi-
cient in linoleic acid and sapienic acid. These modifications are probably responsible for both come-
dones and inflammatory lesions.The aim of this study was to demonstrate the possibility to modify 
the lipid composition of the sebum in an acneic group. Then, a clinical double-blind study versus 
placebo was performed. Two groups of twenty individuals with acne-prone skin (AP) and one 
group of ten individuals with healthy skin were included. A complex of active ingredients (baku-
chiol, mannitol, Ginkgo biloba) or the placebo was applied on the face twice daily. A quantitative 
& qualitative measurement of the sebum lipids was performed at days O and 56 by chromatogra-
phy (GOMS). At day 0, AP individuals had a different lipid chromatographic profile than HI. They 
presented a lower rate of sapienic acid and linoleic acid and a higher rate of oleic acid. After 56 
days of treatment, the chromatographic profile of AP individuals treated with the active complex 
was very similar to that of the HI. Indeed, compared to day 0, the rate of squalene and linoleic acid 
was increased by 17% and 23% respectively, while the rate of oleic acid was reduced by 7%. 
Moreover, the rate of sapien,c acid was preserved compared with day 0, but increased by 10% in 
the placebo group. This study demonstrates the ability to restore the sebum composition in AP skin 
towards the normal pattern and, therefore, that we may limit comedogenicity, improve the barrier 
function and anti-microbial defense of the skin, leading to biological sebum properties similar to 
those of a HI 

1020 
Identification of biomarkers of d inical response to Minoxidil topical foam in men with andro-
genetic alopecia: A microarray approach 
P Karnik,2 M Consolo,1 P Oyetakin-White,2 E Baron2 and p Microirani1 I Dermatology, The 
Permanente Medical Group, Vallejo, CA and 2 Case Western Reserve University, Cleveland, 
OH 
Sixteen healthy men ages 18-49 with Hamilton-Norwood type IV-V thinning were included in the 
study. Ten subjects used 5% minoxidil topical foam (MTF) twice daily for 8 weeks and 6 used placebo. 
Scalp biopsies were taken from the leading edge of hair loss from the frontal and vertex scalp at 
visit O and again after 8 weeks of active druw'placebo. Stereotactic photographs were taken of sub-
jects at visit O and at 8 weeks. Subjects with visible hair growth on global photographs were con-
sidered .,,responders: Differential gene expression in the scalp biopsy specimens was examined 
using microarray gene chip analysis. BAM array Bayesian Analysis of Variance (BAM) and Ingenu-
ity Pathways Analysis was used for identifying differentially expressed genes in responders com-
pared to non-responders. G-protein coupled receptor signaling was the top canonical pathway that 
was upregulated, whereas NOS signaling pathway was down regulated in responders compared to 
non-responders. SNORDl 16-22 and other non-coding RNAs were specifically upregulated in all 
responders as compared to the non-responder and placebo group. The role of non-coding RNAs in 
follicular physiology has not been well studied. Further evaluation of these potential bio-markers 
of clinical response to MTF is warranted. Supported by an Independent Investigator grant fom1 John-
son & Johnson Consumer Companies, Inc. 
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1147 
Differential cell intrinsic MyD88- and STAT3-signaling promote immunity against Staphylo-
C'OCCVS aureus skin infection 
JS Cho.' RI Ramos.' Y Guo.' JH Shahbazian' and ~ 1 Division of Dermatology, 
University of California L-Os Angeles /UCLA), L-Os Angeles, 0\, 2 Department of Translational 
Immunology , Dirks/Dougherty Laboratory for Cancer Research, John Wayne Cancer Institute, 
Santa Monica , 0\ and 3 Department of Dermatology, Johns Hopkins University School of 
Medicine, Baltimore, MO 
Humans with impaired IL-1 Rand TLR signaling (as a result of MyD88 or IRAK deficiency) or impaired 
Thl 7 cell responses (as a result of the STAT3 mutations in autosomal dominant hyper-lgE syn-
drome) were found to have a selective predisposition to S. aureus infections in the skin. In mice, 
we previously reported that neutrophil recruitment to a site of S. aureus skin infection is mediated 
by IL-1 R/MyD88 signaling and indirectly through yb T cell production of IL-17, which also required 
IL-23/STAT3 activation. To determine the cell types that utilized MyD88 or STAT3 intrinsic signal-
ing for host defense against S. aureus skin infections, conditional knockout mice were generated by 
crossing mice with ere expression in keratinocytes (K14-ERT2-cre mice), T cells (Lck<re mice) or 
neutrophils and monocytes/macrophages (LysM-cre mice) with MyD88'°...,. mice or STAT3 .. ""' 
mice. These conditional knockout mice were inoculated with a bioluminescent strain of S. aureus 
into the back skin and lesion sizes and the in vivo bacterial burden were measured noninvasively 
over time using digital photography/image analysis and in vivo bioluminescence imaging.. respec-
tively. Mice with MyD88 or STAT3 deletion in keratinocytes and T cells had statistically and sub-
stantially increased lesion sizes and bacterial burden compared with wildtype control mice. Mice 
with deletion of My088 but not STAT3 in neutrophils and monocytes/macrophages also had increased 
lesion sizes and bacterial burden compared with wildtype control mice. Taken together, keratinocytes 
and T cells utilized both MyD88 and STAT3 signaling whereas neutrophils and 
monocytes/macrophages utilized MyD88 but not STAT3 to promote an effective immune response 
against a 5. aureus skin infection. 

1149 
IL-33 KO mice exhibit the reduced immediate type contact hypersensitivity 
Y..J.ma11 T Haneda, 1 K Yasuda/ T Yoshimoto,3 K Nakanishi2 and K Yamanishi1 1 Dermatology, 
Hyogo College of Medicine, Nishinomiya, Japan, 2 Immunology and Medical Zoology, Hyogo 
College of Medicine , Nishinorniya, Japan and 3 Laboratory of Allergic Diseases, lnsUtute for 
Advanced Medical Sciences, Hyogo College of Medicine, Nishinomiya , Japan 
IL-33, a member of IL-1 family cytokine is a ligand of ST2. IL-33 stimulates Th2 cells, basophils, 
mast cells and type II innate lymphoid cells. We recently reported that ragweed-induced allergic 
rhinitis was not observed in IL-33 KO mice OACI, 130:184.el 1,20 12). In thisstudy, to elucidate the 
pathological role of IL-33 in denmatitis, we examined an immediate type contact hypersensitivity 
of skin induced in IL-33 KO and ST2 KO mice. Mice were sensitized and repeatedly challenged 
with DNFB on the lek ear every other week. The ear thickness was measured before and aker each 
challenge. No immediate reaction occurred akerthe 1st challenge, however, wild-type mice showed 
immediate reaction aker the 3rd challenge. In contrast, both in IL-33 KO and ST2 KO mice, the 
immediate reaction was not induced. Plasma histamine levels were significantly lower in IL-33 KO 
and ST2 KO mice than in wild type mice. The number of mast cells of the skin increased in wild 
type mice, but not in ll -33 KO or ST2 KO mice. In contra.st, no difference was seen in the number 
of basophils between wild-type and IL-33 KO and ST2 KO mice. By using real-time PCR and immuno-
histochemistry, we found that IL-33 expression significantly increased 6 hour aker DNFB adminis-
tration. From these results, we propose the following mechanism. IL-33 is secreted from keratinocytes 
in response to stimulation such as allergens or excoriation. IL-33 acts as alarmin and recruits ST2-
positive mast cells into the skin. The large amount of histamine was released by antigen stimulation 
due to large number of mast cells infiltrating in dermis. This is how immediate contact hypersensi-
tivity was triggered. In conclusion, IL-33 plays an important role in the mechanism of immediate 
contact hypersensitivity. 

1151 
Efinaconazole's nail penetration and fungicidal activity may contribute to its therapeutic 
efficacy as a topical treatment for onychomycosis 
~· S Hosaka.' N Sugimoto.'YTatsumi' andW Jo Siu' 1 Kaken Pharmaceutical Co., Ltd., 
Kyoto, Japan, 2 Kaken Pharmaceutical Co., Ltd., Shizuoka, Japan and 3 Dow Pharmaceutical 
Sciences, a division of Valeant Pharmaceuticals North America LLC, Petaluma, CA 
Onychomycosis is a fungal disease of the nail in which the infection resides in the nail bed. Effi-
cacy of topical antifungal drugs is limited by their poor penetration through the nail and decreased 
fungicidal activity with keratin. Efinaconazole is a novel triazole with potent in vitro antifungal activ-
ity. The in vitto nail penetration, fungicidal activity in the presence of keratin, and in vivo efficacy 
of efinaconazole were compared to existing topical onychomycosis drugs, ciclopirox and amorolfine. 
Drug penetration through human nail was evaluated in Franz diffusion cells following a single appli-
cation of efinaconazole 10% solution, and ciclopirox and amorolfine lacquers. Efinaconazole pen-
etrated through the nail plate faster than ciclopirox and amorolfine. Cumulative penetration aker 
14 days (6.53:8 . 15 µglcm', mean:SD) was comparable to ciclopirox (4.57:6.89 µglcrn2) and higher 
than amorolfine (below the detection limit}. In a 20% keratin media mimicking the nutritional envi• 
ronment of the nail, efinaconazole at :i=: 1.25 µglml showed comparable fungicidal activity to 
amorolfine against Trichophyton mentagrophytes and was superior to ciclopirox. In a guinea pig 
onychomycosis model with T. mentagrophytes infection, efinaconazole 10% solution significantly 
reduced nail fungal viable counts (2.41:0.48, mean log CFU:SD) aker 28 days compared with 
infected control (4.64,. 0.30, p<0.001 ). The viable cell counts of the efinaconazole group were sig-
nificantly lower than those of the ciclopirox and amorolfine lacquers (3. 17:0 .77, p<0.01 and 
3.99:z:0.48, p<0.001, respectively). In conclusion, the superior in vivo efficacy of efinaconazole is 
likely to relate to a combination of its greater nail penetration, low keratin affinity and potent fun-
gicidal activity. 

1148 
HPV in male genital lichen sclerosus, penile carcinoma-in-situ and penile squamous cell car-
cinoma 
I.Shim, 1.2 M de Koning, 3 A Muneer,2 S Minhas, 2 N Francis, 1 CF Jameson, 2 M Dinneen, 1 KJ Purdie,4 
SI Goolamali,' CA Harwd and CB Bunker'·' 1 Chelsea and Westminster Hospital , L-Ondon, 
United Kingdom, 2 University College Hospital , L-Ondon, United Kingdom, 3 DDL, Rijswijk, 
Netherlands and 4 Queen Mary University, L-Ondon, United Kingdom 
Male genital lichen sclerosus (MGLSc) is an acquired cutaneous disease of uncertain aetiology. lt 
causes acute and chronic inflammation (balanoposthitis} and scarring that can result in sexual dys-
function, urological morbidity and an increased risk of squamous cell carcinoma (SCC) of penis. 
Penile carcinoma-in-situ (PCIS) describe three distinctive premalignant clinical entities: erythro-
plasia of Queyrat (EQ), Bowen's disease of the penis (BOP) and bowenoid papulosis (BP). The 
aetiopathogenesis of MGLSc and PCIS is unknown. Human papillomavirus (HPV) has been impli-
cated. This study addresses the role of HPV in MGLSc, PCIS and penile SCC. 40 cases have been 
evaluated: 25 MGLSc, 9 PCIS (8 8DP, 1 BP), 6 SCC. DNA was extracted from paraffin-embedded 
sections using the QiAmp DNA mini kit (Qiagen). Broad spectrum PCR combined with a reverse 
hybridization assay was used to identify all known HPV types. HPV was found in 8125 MGLSc, 819 
PCIS (7/8 BPD, 111 BP) and 4/6 penile sec. HPV sub-types 1, 2, 6, 16, 24, 27, 43, S 1, 52, 53 and 
74 were observed in MGLSc. HPV subtypes 1, 6, 16, 18, 31, 33, 56 and 58 were seen in 8DP, 
whereas subtype 16 was seen in the case of BP. HPV subtypes 16, 31, 43, 52 and 74 were detected 
in penile SCC. Some of these HPV subtypes are previously unreported: 1, 2, 6, 24, 27, 43, 52, 53 
and 74 in MGLSc; 1, 18, 31, 33, 56 and 58 in BOP. Co-infection with multiple HPV types was seen 
in SOo/o cases of MGLSc and PCIS. One case of penile SCC had multiple sub-types. A high preva-
lence of HPV 16 has been shown as has several previously unreported HPV sub-types. Analysis of 
more case samples is in progress. 

1150 
Suppressive COl 4dimC016+ monocytes contribute defective anti-viral immune responses in 
ecze ma herpeticum 
R Takabasbi1.2 and T Shiohara2·

1 1 Division of FlowCytometry, Kyorin University Graduate 
School of Medicine , Mitaka , Japan and 2 Department of Dermatology, KYORIN University, 
School of Medicine , Mitaka , Japan 
Eczema herpeticum (EH) is a severe viral superinfection of the skin lesions in atopic dermatitis (AD) 
by herpes simplex virus (HSV)-1 associated with severe systemic illness. We have recently found 
that functional regulatory T cells (Tregs) were expanded at onset and contracted upon resolution in 
ADEH. This expansion was associated with impaired IFN-y and TNF-a production by CD8 T and 

K cells. Furthermore, we previously demonstrated a profound reduction in TLR2-mediated proin-
flammatory cytokines in proinflammatory monocytes (MO) from AD patients. Recently, paired 
immunoglobulin-like type 2 receptor a (PILRa) has been identified as a glycoprotein B receptor for 
HSY-1 and we have found that PILRa was preferentially expressed on CD14dimCD16+ MOs. There-
fore, we investigated whether this selective impainment could be related to onset of ADEH and could 
be restored coincident with a contraction ofTregs and CD14dimCD16+ MOs aker clinical resolu-
tion. To demonstrate that IF -y production by HSV-1 specific CDS T cells could be abrogated by 
expanded Tregs at onset, we analyzed the effects of depletion ofTregs on IFN-y production by HSV-
1 specific CDS T cells from these patients. IFN-y production by HSV-1 specific CD8 T cells was 
restored upon depletion ofTregs from PBMCs obtained from ADEH at onset: surprisingly, Treg deple-
tion resulted in a 2-fold increase in the frequency of HSV-1-specific CDS T cells producing IFN-y. 
Proinflammatory cytokine production from CD14dimCD16+PILRa++ MOs in response to TLR2 ,vas 
significantly reduced in the onset of ADEH. In contrast, IL-10 production in response to TLR2 was 
significantly increased in the onset of ADEH. Importantly, this population at the onset of ADEH was 
characterized by increased IL-lOR expression. These results indicate that suppressed TLR2-medi-
ated protective immunity against the HSV-1 infection by suppressive CD14dimCD16+ MOs and 
expanded functional Tregs may contribute defective anti-viral immune responses in ADEH. 

1152 
Strong induction of AIM2 expression in human epidermis in acute and chronic inflammatory 
skin conditions 
HD de Konin& '" JG Bergboer,'·' EH van den Bogaard,', ·' IM van Vlijmen-Willems.' D Rodijk-
Olthuis,' A Simon.'·' PL Zeeuwen'·'·' and J Schalkwijk1, ·' 1 Dermatology , Radboud University 
Nijmegen Medical Centre, Nijmegen , Netherlands , 2 Internal Medicine , Radboud University 
Nijmegen Medical Centre, Nijmegen , Netherlands , 3 Nijmegen Institute for Infection, 
Inflammation and Immunity, Nijmegen, Netherlands and 4 Nijmegen Cent.re for Molecular 
Ufe Sciences, Nijmegen , Netherlands 
Absent in melanoma 2 (AlM2) is a double-stranded D A receptor and its activation initiates an inter-
leukin-1 beta processing inflammasome. AIM2 is implicated in host defense against several pathogens, 
but could hypothetically also contribute to autoinflammatory or autoimmune diseases. Here, we 
aimed to investigateAIM2 expression in inflammatory skin conditions and AIM2 induction in vitro, 
and to develop an AIM2 antibody suitable for immunohistochemistry. Epidermal mRNA and pro-
tein levels of AIM2 were assessed in several inflammatory skin conditions; primary human ker-
atinocytes were stimulated with various cytokines; and AIM2 induction in a human reconstructed 
epidermis was studied. We found strong epidermal upregulation of AIM2 in several arute and chronic 
inflammatory skin disorders, such as psoriasis, atopic dermatitis, venous ulcera, contact dermatitis, 
and experimental wounds. In normal skin, Langerhans cells and melanocytes were the primary 
AIM2-expressing cells. We also studied AIM2 expression in in vitro models of human epidermis. In 
all conditions, AIM2 seemed to be predominantly induced by interferon-gamma and in proliferat-
ing keratinocytes, which may provide a link between its functions in inflammation and in its puta-
tive role in growth control. In inflammatory skin conditions AIM2 expression is strongly induced in 
the epidermis, and interferon-gamma is the strongest inducer in primary human keratinocytes. 
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Blot 
Male genital dermatoses in immunocompromised 
patients 
T.N. Shim,' D. Hawkins,2 A. Muneer,1 S. Minhas, ' 
A. Freeman,' C. Jameson,' N. Francis,2 M. Dinneen2 

and C.B. Bunker ' 
1 University College Hospital, London, U.K., 2Chdsco and Westminster 
Hospital, London. U.K. 
We present a retrospective case series of 82 irnmunosup -
pressed men who have presented to specialized Male Genital 
Dermacosis Clinics over the last 2 years . Of the 82 patients, 38 
had HIV [3 6 of 3 8 on highly active antiretroviral therapy 
(HAART)). nine had transplants (four renal, three bone mar-
row, one lung and one liver), 19 were receiving irnmunosup -
pressive drugs ( eight psoriasis, three sarcoidosis, three 
inflammatory bowel disease, rwo atopic eczema, one pemphi -
gus, one myasthenia gravis and one Behcec disease), four had 
malignancies ( one prostate adenocarcinoma, one laryngeal car-
cinoma, one renal cell carcinoma and one chronic lymphatic 
leukaemia) and 12 patients had diabetes mellirus . In total, 3 8 
had penile carcinoma in situ (PCIS), 25 had male genital lichen 
sclerosus (MGI.5c), six had penile squamous cell carcinoma 
(PSCC) and one had lichen planus. Five had MGI.5c and PCIS, 
five had PSCC and PCIS and rwo had MGI..5c and PSCC. The 
vast majoriry (76 of 82) patients were uncircumcised (one 
had a short foreskin) at presentation, except six (five HIV, one 
transplant) who had been circumcised at birth or in child -
hood . All patients had their genital dermatosis treated accord -
ing co our convent ional practice . PSCC is excised surgically 
and circumcision is performed. Circumcision is recommended 
for all patients with 1.5c who have failed maximal medical 
treatment (ultrapocent topical corticosteroid ). Circumcision is 
recommended for all patients with PCIS to reduce the carcino-
genic risk of human papillomavirus (HPV) and 1.5c. Among 
chis cohort, 67 patients have been circumcised. Most patients 
(70) are in remission; IO (all PCIS) are receiving ongoing 
treatment. Two have been lost to follow -up. There is limited 
information regarding PSCC, PCIS and MGI.5c in the immuno -
compromised patient. The risk of PSCC in HIV despite treat-
ment with HAART is increased 5- 6 times (Silverberg MJ. 
Chao C, Leyden WA ct al. HIV infection and the risk of cancers 
with and without a known infectious cause. AIDS 2009; 23 : 
2337-45) . Patients who are irnmunosuppressed because of a 
decrease in cell-mediated immunity are at increased risk of 
developing and failing to clear HPV-related disease. Compared 
with HIV-negative men , those who are HIV positive have a 
higher prevalence of penile HPV. The presence of the foreskin 
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confers risk of cancer . Clinical experience and the literature 
suggest that approximately 50% of PSCC is HPV associated 
and 50% is related to MGI.5c, with little overlap. Circumcision 
reduces the risk of oncogenic high-risk HPV by 32- 35%. 
There may be an argument for prophylactic circumci sion in 
high -risk cases. Certainly, uncircumcised, irnmunosuppressed 
men should be counselled about the risks, and at follow-up 
visits be questioned about their genital health and underg o 
regular (ano)genita l examination. 

Blo2 
Response rates of different clinical subtypes of 
chronic mucocutaneous graft-versus-host disease 
to extracorporeal photopheresis 
S. Aguilar-Duran, F. Dignan, S. Mahil , C. Wlodek , 
S. Saglam and F. Child 
St John's Institute of Dcrrnatology. Guy's and St Thomas', NHS Foundation 
Trust, Landan, U.K. 
Previous srudies of extracorporeal phocopheresis (ECP) in the 
treatment of chronic mucocutaneou s graft-versus-hose disease 
(cGvHD) have shown overall response rares of up to 80% and 
recently published U.K. Guidelines recommend ECP as a sec-
ond-line treatment in patients with steroid -refractory or ste-
roid-dependent cGvHD (Dignan FL, Amrolia P, Clark A ct al. 
Diagnosis and management of chronic grafc-versus-hosc dis-
ease. Br J Hacmatol 2012; 158 : 46-61 ) . However , treatment is 
time consuming and there are potential serious side-effects 
including sepsis . Data comparing the response of different 
clinical subtypes (eczematoid, sclerodermoid, lichenoid , oral 
only) are limited and may be valuable in guiding treatm ent 
decisions. The aim of this retrospect ive srudy was to evaluate 
the response rates of different clinical subtypes of mucocut a-
neous cGvHD co formightly cycles of ECP over a period of 
6 months . Ninety-three patients treated berween 2006 and 
20 I 2 were included . Clinical information was collected from 
our electronic database and individual patients medical 
records . A clinical response was recorded as 5 0% impro ve-
ment in skin score , 50% reduction in oral mucosa! lesion s or 
50% reductio n in corticosteroid dose following 6 month s of 
treatment. Eighty-four patients had cutaneous or muc ocutan e-
ous disease and nine had oral mu cosa! involvement only. 
Cutaneous disease was subdivided into eczemat oid (27) , scle-
rodermoid (42) and lichenoid (15) variants. At least 50% 
improvement in skin score at 6 months was achieved in 56% 
of patients with eczemacoid disease, compared with 43% of 
patients with sclerodermoid and lichenoid disease. There was 
at least 50% reduction in cortico steroid dose in 63% of 
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Overall 44% of tumour samples (n = 82) and 29% of cell 
lines (n = 21) harboured mutations of TPRI and TPRII, many 
arising at key residues for both receptor contact and kinase 
function. No mutations were seen in normal skin (n = 7). 
Both TPR wild -type metastatic cell lines and mutant TPR cell 
lines evade TGF-P-induced growth arrest. One -third of all cell 
lines tested showe d loss of active TGF-P signal ling, also corre-
lating with TPR mutation status. TGF-P Jost the ability to 
induce (CAGA) 12-luciferase in a number of both TPRI and 
TPRII extrace llular and kinase domain mutations. TGF-P-
induc ed growth arrest was restored in a TPRII mutant primary 
cSCC cell line following transfection of wild-type TPRII plas-
mid. Presence of TPR mutation correlated with loss of active 
TGF-P signalling in immunohistocbemistry, as indicated by 
loss of inunun oreactivity to phospho-Smad3 (P = 0·001) . In 
conclusion, mutations of TPRs are a relatively common event 
in sporadic cSCC and may be a key driving event in cSCC 
tumorigenes is. Analysis of TPR status could be uti lized as a 
prognostic tool and patient stratification for therapeutic inter-
ventions seeking to target the TGF-P pathway. 

068 (Plo6) 
Human leucocyte antigen and human 
papillomavirus in male genital lichen sclerosus, 
penile precancer and penile cancer 
T.N. Shim,' R. Meys ,1 5.1. Goolamali,2 F. Tavarozzi, 3 

N. Francis,4 M. Dinneen,2 A. Freeman,1 C. Jameson,1 

A. Muneer, 1 S. Minhas, 1 M.N. De Koning,5 K.J. 
Purdie, 6 F.M. Gotch, 2 S.G.E. Marsh ,3 C.A. Harwood 6 

and C.B. Bunker 1 

' University College Hospital, London, U.K., 2Chdsea and Wesrminster 
Hospital, London, U.K., 3 Anthony Nolan Research lnsticute, London, U.K., 
41mperial Healthcare NHS Trust, London, U.K., 5DDL, Rijswijk, the 
Netherlands and 6Quem Mary University, London, U.K. 
Male geni tal lichen sclerosus (MGI.Sc) is an acquired cutane-
ous disease that results in sexual and urological dysfunction 
and penile squamous cell carcinoma (PSCC). Factors such as 
human papillomavirus (HPV) and immunogenotype may con-
tribute to the pathogenesis of MGI.Sc. HPV is involved in the 
pathogenesis of penile carcinoma in situ (PCIS) and PSCC, but 
the part played by immunophenotype is unknown. This study 
has addressed the roles of human leucocyte antigen (HI.A) 
and HPV and their interaction in MGI.Sc, PCIS and PSCC. In 
total 197 cases (88 MGLSc, 72 PCIS and 3 7 PSCC) were stud-
ied. DNA was extracte d from both paraffin -embedded sections 
(for HPV) and blood (for HI.A). Broad-spectrum polymerase 
chain reaction combined with a reverse hybridization assay 
was used to identify all HPV types. The previously published 
HI.A results from healthy blood donors were used as control 
subjects. For categorical data, the x2-test was utilized together 
with Yates correction for continuity and Bonferroni correc-
tions for multiple statistical testing. The initial results sug-
gested that B*35 , B*51, C*i5, DRBl*04 and DRBl*!O were 
associated with susceptib ility to MGLSc, and DQAI *OJ with 
protection against MGLSc, but statistical significance was lost 
with Bonferroni correc tion. C*J5 (corrected P = 0.049) con-
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fers susceptibili ty to PCIS, whereas DQA I *O I ( corre cted 
P = 0.02) prot ects from PCIS. B*07 and DQA I *O I initially 
appeared to protect against PSCC, but statistical significance 
was not acllieved with Bonferroni correct ion. HPV DNA was 
identified in 33 of 88 (38%) MGLSc, 65 of 72 (90%) PCIS 
and 20 of 37 (54%) PSCC. HPV- 16 was the most prevalent 
type found in this study: 11 of 88 (12%) MGI.Sc, 35 of 72 
(49%) PCIS and 10 of 37 (27%) PSCC. Subgroup analyses 
were perform ed according to HPV-16 status. HPV-16-associ-
ated MGLSc cases showed no statistically significant association 
with HI.A. C* I 5, DQA I *02 and DQA I *03 appeared associated 
with HPV-16-infec ted PCIS cases, and B*57 seemed to predis-
pose to HPV-16-infec red PSCC, but Bonferroni statistical sig-
nificance was nor obtained. This is the first study to explore 
HI.A and HPV and their interaction in MGI.Sc, PCIS and PSCC. 
Although larger sample sizes are needed to tease out the rela-
tionships, these results in1ply that immunogenotype may play 
a ro le in the pathogenesis of PCIS but not of MGLSc. 

069 (Plo8) 
TERT promoter mutation characterization in acral 
lentiginous melanomas 
V. Vazquez, 1

•
2 A.L. Vicente,2 A. Carloni,2 

G. Berardine lli, 2 C. Scapulatempo ,2
•3 0 . Martinho 2

•4 

and R. Reis2
•4 

1 Melanoma and Sarcoma Deparrment, 2CPOM - Molecular Oncology Center, 
3Pathology Department, Barretos Cancer Hospital, Barretos, Brazil and 
+lnstituto de Investiga~ao em Cimcias do Vida e Saude (!CVS) do 
Universidade do Minho, Minho, Portugal 
Acral lentigino us melanoma (ALM) is a Jess common and 
aggressive melanoma subtype with a singular clinical and 
molecular characteriza tion. TERT (telomer ase reverse transcrip-
tase gene) promoter mutations have being described as fre-
quent in melanomas and infrequent in ALM, but their real 
incidence and clinical relevance are unclear. The object ives of 
the study was to describe the prevalence of TERT promoter 
mutation in ALM, the correlation to other usual mutations and 
clinical aspects. In total 55 samp les from 43 patients with 
ALM were analysed. Primary tumour samples were obtained 
from all cases. Ten lymph nodes and two cutaneous metastases 
were also studied . DNA was extracted from formalin-fixed 
paraffin-embedded tissue of all cases, and the mutation profile 
ofBRAF, NRAS, KIT, PDGFRA and the TERT promoter were derer-
mmed by polymerase chain reaction (PCR) amplification fol-
lowed by direct Sanger sequencing. KIT and PDGFRA gene 
amplification was determined by quantita tive PCR. Clinical 
information for survival, clinical stage and Breslow rumour 
classification were obtained from medical records. TERT pro-
moter mutations were found in seven of 43 samples ( I 6%): 
six of 43 (14%) primary tumours and one of eight (12 %) 
lymph nodes. In eight cases where both primary and lymph 
node TERT prom oter mutation status was seen, two presented 
mutations in the primary sample and not in the lymph node. 
one in the lymph node and not in the primary, and five were 
wild-type in bo th . Three cases pre sented BRAF V600E muta-
tions, with no TERT promo ter mutation s. From six cases 
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correlate with pl 6INK4
• immunostaining, suggesting detection 

of skin surface 'passenger HPV', and it is unlikely that HPV 
plays a role in the aetiopathogenesis of MGLSc. 

076 (PP18) 
Vemurafenib induces proliferation, differentiation, 
invasion and stromal activation in a three-
dimensional human skin carcinoma model 
M. Tham,' M. Berning ,' A. Jauch2 and P. B0ukam p1 

1 Division of Genetics of Skin Corcinogenesis, Gennan Cancer Research Center 
(DKFZ), Heiddbcrg, Gennany and 2Institute of Human Genetics, Heiddberg 
University Hospital, Heiddbcrg, Gennany 
Adverse effects of melanoma therapy by the BRAF V600E-tar-
geting small-molecule inhibitor vemurafenib lead to the devel-
opment of skin keratoacanthomas (KAs) and squamous cell 
carcinomas (SCCs) in a significant number of patients. As KAs 
and SCCs are observed within a few weeks of therapy. we 
hypothesize that vemurafenib treatment is directly involved in 
the progression of pre-existing oncogenic keratinocyte lesions. 
Using monolayer cultures of cutaneous cells and three-dimen -
sional organotypic cocultures of the skin, we investigated the 
direct and indirect effects of vemurafenib. By treating BRAF 
V600E -mutant A375 melanoma cells, we confirmed that 
vemurafenib blocks Raf/mitogen-activated protein kinase 
(MAPK) kinase (MEK) I extracellular-signal related kinase 
(ERK)/MAPK signalling. In contrast, treatment of all BRAF 
wild-type cells. including dermal fibroblasts, normal human 
epidermal keratinocytes (NHEKs) and premalignant HaCaT 
and benign turnorigenic HRAS GI 2V-transfected HaCaT-RAS 
A-5 cells, resulted in MEKIERK pathway hyperactivation, 
while the Akt and p38 pathways were not affected. Despite 
MAPK activation. neither proliferation nor apoptosis was 
altered in HaCaT keratinocyte monoculmres. Genetic analyses 
of HaCaT cells treated for 5 weeks with vemurafenib did not 
show genomic instabiliry, but rather showed a selective 
growth advantage of genetic subpopulations. To investigate 
long-term effects of increased BRAF signalling, NHEK, HaCaT 
and HaCaT-RAS A-5 cells were treated with vemurafenib in 
organotypic cocultures. After 1 week of treatment, all analysed 
keratinocytes showed a dose-dependent increase in differentia -
tion as detected by filaggrin immunofluorescence. This repre -
sents a direct effect of vemurafenib on keratinoc7tes and 
resembles the frequent hyperkeratosis in patients with vemu-
rafenib-treated melanoma. Remarkably, while NHEK and 
HaCaT cells stayed highly differentiated in the epithelia, 
HaCaT-RAS A-5 cells showed increased proliferation and inva -
sion into the underlying dermal equ ivalent after 3- 5 weeks of 
treatment in a dose-dependent manner. Thus, our findings 
strongly correlate with the in vivo data of rapidly developing 
hyperkeratosis and KAs/SCCs in patients with vemurafen ib-
treated melanoma. It yet has to be determined whether the 
increased proliferation and invasive grov.'lh of HaCaT-RAS A-5 
cells are direct effects of vemurafenib or are mediated indi-
rectly through an altered rnicroenvironment induced by 
MAPK-activated fibroblasts. In conclusion , we demonstrated 
that the selective BRAF V600E inhibitor vemurafenib directly 
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triggers MAPK pathway hyperactivation in cutaneous BRAF 
wild-rype cells. Moreover, we observed increased differemia -
tion of all analysed keratinocytes as well as increased prolifera -
tion and invasive growth of benign HaCaT-RAS A-5 cells in 
organorypic cocultures. This reflects the clinical observation of 
rapidly evolving and well-differentiated KAs/ SCCs after vemu-
rafenib treatment, providing evidence for the hypothesis of a 
selective pressure on premalignant cells. 

on (PP20) 
lmmunosuppression, human papillomavirus and 
Merkel cell polyomavirus in male genital lichen 
sclerosus, penile precancer and penile cancer 
T.N. Shim,1 5.1. Goolamali,2 N. Francis,3 

M. Dinneen,2 A. Muneer,1 S. Minhas,' A. Freeman,1 

C. Jameso n,' K.J. Purdi e,4 C.A. Harwood 4 and 
C.B. Bunker1 

1 University CoUege Hospital, London, U.K., 2Chelseo and Westminster 
Hospital, London, U.K., 3Imperial Healthcare NHS Trust, London, U.K. and 
+Queen Mary University, London, U.K. 
I.mmunosuppression and viruses such as human papillomavirns 
(HPV). and more recently Merkel cell polyomavirus (MCPyV), 
have been reported as potential causative or associated agents 
in many cutaneous skin cancers. We have investigated the 
roles of HPV, MCPyV and immunosuppression in male genital 
lichen sclerosus (MGLSc), penile carcinoma in situ (PCIS) and 
penile squamous cell carcinoma (PSCC). DNA was exrracted 
from microdissected, fom1alin-fixed, paraffin-embedded 
(FFPE) tissue of I 64 cases (77 MGLSc, 52 PCIS and 35 PSCC). 
Both 120-b.p. and 268-b .p. ~-globin products indicative of 
the presence of intact amplifiable DNA could be amplified in 
143 cases (68 MGLSC, 41 PCI.S and 34 PSCC). Broad -spectrum 
polymerase cha in reaction (PCR) combined with a reverse 
hybridization assay was used to rype beta, genital and wart 
HPV. PCR was performed to identify the presence of MCPyV 
using two previous ly described seLs of primers: MCVPS I 
(small tumour antigen ) and MCPyV (large mmour antigen). 
both of which yield short PCR products ( 109 and 19 5 b.p .. 
respectively), which are well suited for testing poor-quality 
DNA derived from FFPE tissue. Visible PCR products obtained 
by PCR amplification were classified as polyomavirns-positive 
samples. MCVPS I DNA was not detected in any of the cases. 
However, 11 cases (five MGLSc, three PCI.S and tlrree PSCC) 
were positive for MCPyV. Two of five cases of MGLSC were 
positive to HPV-16. All three cases of PCI.S were positive to 
HPV, of which t:1-vo cases were HIV positive. One HIV-positive 
case was positive for HPV-6 and the other had multiple infec-
tions: HPV-11, 33, 39 and 92. Twenty of the total 143 cases 
were immunosuppressed : nine with HIV, five transplant recip-
ients (t:1-vo bone marrow, two renal and one lung) and six on 
immunosuppressant medication (two sarcoidosis, one myas-
thenia gravis, one ulcerative colitis, one pemphigus vulgaris 
and one psoriasis) . On ly two of nine cases of HIV were posi -
Live for both MCPyV and HPV (P = 0·09). To our knowledge, 
this is the first smdy of MCPyV in MGLSc, PCI.S and PSCC. 
There is compelling evidence to support the role of MCPyV in 
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the rumorigenesis of Merkel cell carcinoma. More recently, 
the presence of MCPyV has been reported in nonmelanoma 
skin cancer (squamous cell carcinoma, Bowen disease and basal 
cell carcinoma) affecting immunosuppressed and immuno -
competent patients. Our results do not support a role for MCPyV 
in the pathogenesis of MGI.5c or in squan10us carcinogenesis of 
the penis . 

078 
Heat-shock protein (Hsp)70 inhibition enhances the 
effect of the Hsp90 inhibitor NVP-AUY922 on 
melanoma cells 
A. Yeramian ,' A. Vea,2 M. Santacana,1 X. Matias -
Guiu1 and R.M~i 2 

1 Department of Pathology and Molecular Genetics and 2Dcpartment af 
Dennatology, Hospital Universitari Arnau de Vilanova, University of Ueida, 
IRBLleida, Ueida, Spain 
In the lase IO years, heat-shock proteins (Hsps) have emerged 
as potential targets for cancer therapy. Hsp90 inhibitors target 
multip le survival pathways, a number of which are highly 
mutated in malignan t melanoma (MM) (Grbovic OM, Basso 
AD, Sawai A et al. V600E B-Raf requ ires the Hsp90 chaperone 
for stability and is degraded in response to Hsp90 inhibitors. 
Proc Nau Acad Sci U S A 2006; 103 : 57- 62) . However. Hsp90 
inhibition n=s on an increased compensatory expression of 
Hsp70, reducing thus the anti tumoral effect of the Hsp90 
inhibitor NVP-AUY922. In this srudy, we tested the effects of 
NVP-AUY922 on five metastatic melanoma cell lines. We also 
evaluated the ant irumour efficacy of NVP-AUY922 when com-
bined with an Hsp70 inhibitor in the A3 7 SM cell line. MM 
cell survival was assessed by MTI [3-(4,5 -dimethylthiazol-2 -
yl)-2 ,5-diphenylcetrazolium brom ide] and clonogenic assays. 
We measured tl1e expression of key survival proteins by we s-
tern bloc, and assessed nuclear factor(NF)-KB transcriptional 
activation by in vitro huninescent assay. Cell cycle analysis and 
anneldn /immunoperolddase staining was performed using a 
flow cytometer. Our results show that NVP-AUY92 2 decreased 
the growth of MMs in vitro, and their clonogenic survival. 
NVP-AUY92 2 reduced the expression of client protein s 
involved in cell survival, and inhibi ted basal NF-KB activity in 
me lanoma cells by increasing the levels of IKB-alpha. The 
combination of both Hsp90 and Hsp70 inhibit ors (pifithrin-
µ) induces a synergistic reduction of cell smvival, suggesting 
that Hsp70- induced levels by Hsp90 inhibition are involved in 
a cytoprotec tive effect. Pifithrin-µ induces a synergistic 
increase of both early and late apoptotic cell death when com-
bined with an Hsp90 inhib itor in A3 7 SM cells, suggesting a 
protective ro le of Hsp90 in NVP-AUY922-induced antirumour 
effects. Furthermore, pifithrin-µ induces a synergistic increase 
in sub-GI when combine d wi th an Hsp90 inhibitor in 
A3 7 SM cells. In conclus ion, targeting both Hsp90 and Hsp70 
seems to be of ther apeutic benefit in MM in an in vitro model. 
This combination has to be tested in vivo models of MM. This 
srudy was supporte d by the Lliga Contra el Cancer de Jes Co-
marques de Lleida. 
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Expression of cancer testis antigens NY-ES0-1, 
MAGE-Ai and MAGE-AL+ as a prognostic factor in 
patients with primary cutaneous melanoma 
D. Katali nic 
University Hospital Centre Zagreb, Zagreb, Crootia 
Cancer testis antigens (CTAs) form a group of proteins chat 
are expressed predominantly in gametes and trophoblasts, but 
are absent in most adult tissues. During malignant transforma -
tion CTA genes are often activated (Hodi FS. Well-defined 
melanoma antigens as progression markers for melanoma: 
insights into differemial expression and host response based 
on stage. Clin Cancer Res 2006; 12: 673-8) . This paper deals 
with the clinical significance of the immun ohis tochem ical 
expression of NY-ES0-1 . MAGE-A I and MAGE-A4 antigens in 
patients with cutaneous naevi and melan om a. All patients were 
white and of Emopean origin, and prior to enrolment in the 
study an informed consent form was signed by all subjects. 
The srudy was approved by the local ethics committee. The 
study included 93 patients: 49 with primary cutaneous mela-
noma (mean age 46·6 ± 3 years, range 28- 64) and 44 with 
naevi (mean age 38· 2 ± 2 years , range 25- 60) who had 
undergone surgery . NY-ES0-1, MAGE-Al and MAGE-A4 anti-
gen express10n was determined by an immun ohistochem ical 
method using the following monoclonal antibodies (mAbs) to 
the followi ng antigens (mAb/ antigen): ES 121 /NY-ES0-1. 
MA454/MAGE-Al and 57B/MAGE-A4. Additionally, the 
expression of these antigens was compared with the clinico-
patho logical features of the patients . All 44 naevi were nega-
tive for the mA.bs ES! 21, MA454 and 57B. In melanoma. the 
irnmunoreacc ivity was as follows: ES121, 12 of 49 (24%); 
MA454, 14 of 49 (29%) and 57B, 17 of 49 (35%). However, 
34 of 49 (69%) were positive for at least one CTA. No statisti -
cally significant differrnce in patient survival was found with 
regard to CTA expression . This srudy demonstrates that the 
expression of different CTAs might be a valuable prognostic 
factor regarding distinction between cutaneous naevi and mel-
anoma. 

080 
Oxidative stress, normal melanocytes and 
melanoma 
L. Denat ,1 M. Dutor doir ,1 F. Laugie r.2 Y. Phalente,1 

C. Jones,1 N. Dumaz2 and L. Marrot1 

'L'Oreal Research and Innovation, Aulnay-sous-Bois, France ond 2JNSERM 
Unite 976, Institut de Recherche sur la Peau, Hopital Saint-Louis, Paris, 
France 
Epidermal melanocytes are particularly exposed to oxidative 
stress. On the one hand, even if repo rts are conflicting, mela-
nin may have pro -oxidant prop erties in some conditions. On 
the other hand, sun exposure is a major induce r of reactive 
oxygen species. Oxidative stress can disrupt melanocyte 
homeostasis, leading to cell death or malignant transforma-
tion . There is increasing evidence for the significance of oxi-
dative stress in melanoma initiation and progressi on. 
Moreover, intrinsic antioxidant defences are compromised in 
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individuals with HLRCC have renal tumours, with most being 
the aggressive 'type 2' papillary renal cancer . No consensus 
diagnostic criteria exist for HLRCC. Heterozygosity for a muta -
tion in the gene encoding fumarate hydratase, and either a 
histologically confirmed HLRCC type of renal cell carcinoma, 
or cutaneous leiomyoma, are considered diagnostic . Patients 
v,;Lh HLRCC are followed up for life with annual screening 
due to the risk of developing renal cell carcinoma. Our patient 
had a magnetic resonance imaging scan showing only several 
benign renal cysts. The most common types of mutations 
causing HLRCC are missense ( 5 7%), frameshifts and nonsense 
(27%), with the remainder composed of deletions, insertions 
and duplications (Lehtonen HJ. Hereditary leiomyomatosis 
and renal cell cancer: update on clinical and molecular charac-
teristics. Fam Cancer 2011; 10: 397-411 ). Identification of this 
new mutation in association with HLRCC will contribute to 
the better understanding of genotype-phenotype correlations 
in this rare syndrome . 

P63 
Stage I mycosis fungoides: frequent association 
with a favourable prognosis but disease 
progression and disease-specific mortality may 
occur 
A. Wernham, F. Shah, R. Amel-Kashipaz, 
M. Cobbold and J. Scarisbrick 
University Hospitals Birmingham NHS Foundation Trust, Birmingham, U.K. 
Mycosis fungoides (MF) is characterized by a monoclonal pro -
liferation of CD4+ neoplastic T cells infiltrating the skin. Most 
patients present with patches or plaques (stage I) . The major-
ity with early-stage disease (IA-IIA) have an excellent out-
come . Stage IA patients (< 10% body surface area involved), 
have a near normal life expectancy. However, 25% with stage 
l will progress to advanced stages (llB, tumours; Ill, erythro -
dem1a; IV, nodal disease). Specific features associated with 
stage I progression include increasing age. male sex, plaques 
and enlarged lymph nodes [Benton EC, Cricl1ton S. Talpur R et 
al. Cutaneous lyn1phoma international prognostic index (CL!-
Pi) for mycosis fungoides and Sezary syndrome. Eur ] Cancer 
2013; 49 : 2859 - 68]. Patients with early-srage MF at diagnosis 
were identified from our cutaneous lymphoma database. Data 
collected included patient demographics, stage at diagnosis, 
stage progression, and clinical, haemato logical, immunohisto-
chemical and genotypic features. Seventy-four patients were 
identified; 44 were male and 30 female (ratio 1·5 1), with 
mean follow-up of 88 months (range 3-420 , median 56). 
Twenty-eight patients were stage IA, 46 stage 1B (> 1 0% 
patches/plaques) and none stage IIA (patches/p laqu es and 
dermopathic lymphadenopathy). The mean age at diagnosis 
was 51 years. Twenty-five (34%) had stage progression. 
Patients with stage progression were older at diagnosis (56 vs. 
48 years , P = 0·07), and 16/44 men (36 %) and nine of 30 
women (30%) progressed. Plaques were more frequent at pre -
sentation in the progressed group, whi le features of poikilo -
dem1a and bypopigrnentation featured less frequently. There 
were five deaths, three from MF and two from other causes . 
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Overall survival was 93%, 5-year survival 96% and disease-
specific survival 96%. Overall, 11128 (39 %) srage IA patients 
progressed ( four to 1B, two to !IA, four to IIB and one to 
IVA). The mean time to progression wa s only 19 month s. 
There were two lymphoma deaths, both with progres sion 
from stage IA to IIB: one at just 26 months and one at 
390 months after diagnosis . In total 14/ 46 (30 %) stage 1B 
patients had stage progression ( one to !IA, nine to IIB, two to 
Ill and two to IVA). The mean time to progression was 
55 months . There was one lymphoma death in this group , at 
21 months after diagnosis. One -third of patients with early -
stage MF had stage progression. This is higher than expected 
but may reflect referral patterns to a supraregional centre wit h 
more patients with progressive than early stable disease . Ther e 
were three lymphoma deaths (4%), with a disease-specific 
survival of 96%. Increasing age at diagnosis and male sex wer e 
both associated v,;th stage progression. These data highlight 
the need for follow-up in early-stage disease and confirm that 
a small number of patients with stage I disease have poor sur -
vival of< 5 years . 

P64 
Cables1, male genital lichen sclerosus and penile 
cancer 
T.N. Shim.1 N. Francis,2 D. Peston. 2 S. Phan,2 
S. Minhas ,3 A. Munee r,3 M. Dinneen,1 A. Freeman3 

and C.B. Bunke r1 

1 Chelsta and Westminster Hospital, London, U.K., 2Imperial Healthcare NHS 
Trust, London, U.K. and 3University College Hospital, London, U.K. 
Male genital licl1en sclerosus (MGLSc) is a chronic inflamma -
tory genital dermatosis associated with penile squamous cell 
carcinoma (PSCC). It has been shown that me MGLSc tran -
scriptome shows downregulation of several genes associated 
with squamous carcinogenesis, including Cables l (CDKS and 
Ahl enzyme substrate 1) (Edmonds EVJ. Barton G, Buisson S et 
al. Gene expression profiling in male genital lichen sclerosu s. 
Int J Exp Pathol 2011; 92 : 320- 5). Cables! is a cyclin-depen -
dent kinase (CDK) binding protein . It inhibits CDK2 activity 
by enhancing CDK2 phosphorylation by the Wee I protein 
kinase . The gene encoding Cables 1 is located on human clrro-
mosome l 8q 11-12. Cables I -mediated interaction betw een 
CDK2 and Wee I leads to inhibition of cell growt h, wherea s 
loss of Cables l may cause uncontrolled cell growth and 
tumour formation . Loss of Cables I expression has been found 
in 50- 60% of primary colon and head and neck squamo us 
cell carcinoma, and also in endometrial and ovarian cancers 
(Wu CL. Kirley SD, Xiao H et al. Cables enhances cdk2 tyrosine 
I 5 phosphorylation by Wee l, inhibits cell growth, and is lost 
in many human colon and squamous cancers. Cancer Res 200 l; 
61 : 7325 - 32). The aim of mis study was to investigate fur-
ther me role of Cables I expression in MGLSc, penile carci-
noma in situ (PCIS) and PSCC. This work was approved by the 
local researcl1 ethics committee (REC 09/ H0607 / 58, amend -
ment 2.2). Twenty cases (nine MGLSc, four PCIS and seven 
PSCC) were studied. Confirmation of the diagno sis was made 
both clinically and histologically . Paraffin-embedded tissue 
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sections were stained with purified rabbit anti-Cables I antisera 
(ab7 5535 ; Abeam, Cambridge , U.K.) using conventional 
immunohistochemical techniques . Complete loss of Cables I 
was defined as negative nuclear staining of all tumour cells, 
with positive staining of associated normal skin tissues includ-
ing keratinocytes and inflammatory cells. Normal breast, skele-
tal and brain tissues were used as positive contro ls. Negative 
controls sections were immunostained under the same cond i-
tions without anti-Cables! antibody. Intensity of staining was 
graded manually by two 'blinded' investigators. Strong 
Cables I nuclear staining was observed in all 20 cases. 
Although we studied a small sample size it is reasonable to 
conclude that loss of Cables I expression is not likely to be an 
important facet of squamous carcinogenesis in MGI.5c, and is 
unlike ly to be a useful aid in prognosis of MGI.5c. 

P65 
Experience of management of Sezary syndrome in 
a regional cutaneous T-cell lymphoma centre 
P. Laws, R. Alhusayen and N. Shear 
Division of Dmnatology. University of Toronto, Toronto, Canada 
Sezary syndrome is considered the leukaemic version of cuta-
neous T-cell lymphoma and is associated with a reported 
median prognosis of 2-4 years. With the advent of a multi-
modal therapeutic approach the prognosis may have 
improved. We sought to review the experience of a regional 
cutaneous lymphoma service in the management of Sezary 
syndrom e. We retrospec tively reviewed the case notes of all 
patients diagnosed v-:ith Sezary syndrome between 1999 and 
20 12. Diagnosis was based on the Internatio nal Society for 
Cutaneous Lyn1phoma (ISCL)/European Organisation for 
Research and Treatment of Cancer (EORTC) guidelines. 
Thirty-five patients were diagnosed over a 13-year period; 15 
were male and 20 female. The mean age at diagnosis was 
67·3 years, with a mean delay in diagnosis of 2·8 years. Med-
ian follow-up was 43 months. All patients wer e erythrodermic 
at diagnosis and 59% (20/34) had lymphadenopathy. Lactate 
dehydrogenase was elevated in 69% (24/35). Multimodal 
therapy was emp loyed in all patients where tolerated and 
included extracorporeal photopheresis (n = 16), phototherapy 
(narrowband ultraviolet B, n = 5; psoralen plus ultraviolet A, 
n = 11), retinoids (bexarotene, n = 4; acitretin, n = 1; isotre-
tinoin, n = 19), int erferon-alfa (n = 27). chemotherapy 
(methotrexate, n = I; fludarabine, n = I; chlorambucil , n = I) 
and total skin electron beam (n = 3). Thirty -one patients 
received the following number of concomHant therapies: nine 
(29%), two treatments; 15 (48%), three treatments and seven 
(23%), four treatments . Initial cutaneous response to therapy 
was reported as follows: comp lete response (clear) in I 0% 
(three of 31), partial response (50- 99% clear) in 71% (22/ 
3 I) and stable disease (< 25% increase to < 50% clearance) 
in 19% (six of 31). Mortality at 1 year and 5 years was 6% 
( two of 3 I) and 48% ( I 1 I 23), respectively . Our data indica te 
tha t the prognos is following a diagnosis of Sezary syndrome 
appears to be more favourable than previously reported and is 

likely to reflect earlier diagno sis, mult imodal therapy and 
advances in therapeutic options. 

P66 
Rates of recurrence and metastases of high-risk 
cutaneous squamous cell carcinoma: a 5-year 
single-institution study 
P. Subramanian, B. McDonald and F. Ismail 
Royal Free Hospital, London, U.K. 
Cutaneous squamous cell carcinoma ( cSCC) is the second most 
common skin cancer in the U.K., with an estimated 30 000 
new cases per year and rates predicted to rise, placing a signif-
icant burden on healthcare resources . Factors predictive for 
me tastatic potential include anatomical site and tumour diame-
ter and thickness, which help co differentiate cSCCs into high-
and low-risk categories. This has implications for follow-up. 
for which there is poor evidence on outco mes. The British 
Association of Dermatologis ts' (BAD) guidelines (2009) rec-
ommend follow-up of those with high-risk SCCs for between 
2 and 5 years, with the rationale chat 9 5% of local recurrences 
and metastases will be detected within 5 years. The aim of 
chis study was to determine the 5-year rates of recurrence and 
metastases of completely excised high-risk cSCCs in our local 
population. Additionally we conducted further subgroup 
analysis looking at high-risk factors, enabling further risk strat-
ification . We performed a retrospective analysis of all cases of 
fully excised, high -risk cSCCs from 2006 to 2010. All patients 
with a histological diagnosis of cSCC were identified using a 
pathology database. Patient records were retrieved and those 
with evidence of adequately excised cSCC and at least one 
high-risk feature (as defined by the 2009 BAD guidelines) 
were included. All cases were followed up for 3- 5 years 
(depending on the date of excision), looking for time to first 
recurrence and establishing any correlation between recur-
rence and specific high-risk features. In total 346 patients were 
included, of whom 218 were followed up for 5 years and 
1 28 for 3 years. Overall recurrence rates were 26% . The rate 
of recurrence at the same site was 7 · 8% and metastatic recur-
rence 3·7%, in accordance with a recent U.S. study (Schrnults 
CD, Karia PS, Carter JB et al. Factors predict ive of recurrence 
and death from cutaneous squamous cell carcinoma: a 1 0-
year, single-institution cohort study. JAMA Dennatol 2013; 149 : 
541 -7). Recurrence at different sites occurred in 14·7% of 
patients . Overall time to first recurrence was assessed, with 
53% occurring within I year , 21% in 2 years, 13% in 
3 years. 7% in 4 years and 4% in 5 years. All metastatic recur-
rences occurred within 3 years. an imerestin g finding given 
that other studies suggest that 95% of metastases occur in 
5 years. No clear correlation was found between particular 
high -risk features and recurrence rates. With increasing pres-
sures on strecched dermatology services, our data sugges t that 
follow-up of high-risk cSCCs for 4 years may be adequate 
based on an overall recurrence rate of 96% within 4 years and 
I 00% metastat ic recurrence within 3 years. 
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P37 
Male genital lichen sclerosus and filaggrin 
T.N. Shim,1 S.J. Brown,2 L.E. Campbell.' N. Francis,' 
M. Dinneen,' D. Hawkins, ' A. Muneer ,3 S. Minhas ,3 
A. Freeman,3 W.H.I. Mclean 2 and C.B. Bunker' 
1Chclsco and Westminster Hospital, London, U.K., 2Epithclia.l Genetics 
Group, Huma.n Gcneiics Unit, Universi1y of Dundee, Ninewclls Hospiial and 
Medica.l School, Dundee, U.K. a.nd 3Univmity College Hospita.l, London, U.K. 
There is now com pelling evidence that ma.le genital lichen 
sclerosus (MGLSc) is due to chronic occluded exposure of sus-
cept ible epithelium to urine, and GLSc has been associated 
with atopy (Bunker CB. Alopy. the barrier, urine and genital 
lichen sclerosus. Br J Dermatol 2013; 169 : 953) . Filaggrin is a 
key protein that facilitates terminal differentiation of the epi -
dermis and format ion of the epithelial barrier, and mutations 
have been found to be present in atopic dermatitis. We 
hypothesize that a barrier de fect due co FLG mutations might 
contribute co the susceptibility of the geni tal epithelium to 
urinary irritation in MGLSc. In this study, 93 men (mean age 
46 ± 14 years, range 21-81 years) ofwhice European ethnic-
ity with a clinical and histological diagnosis of MGLSc were 
studied . The work was approved by the local research ethics 
committee (09/H0706/58, amendment 3). Patients with con-
comilant eczema were excluded. Extracted DNA from whole 
blood was genotyped. The most prevalent filaggrin loss-of -
function mutations were assayed: RSOIX, 2282del4, R2447X 
and S3247X. The FLG genotype results of 300 noneczematous 
male controls from the north of England were used (Brown 
SJ, Reitan CL, Liao H et al. Filaggrin null mutations and child-
hood atopic eczema: a population -b ased case-control study. J 
Allergy Clin Immunol 2008; 121: 940 - 6). Overall, nine patients 
with MGLSc ( 1 0%) had FLG mutations : three were RS O 1 X 
hecerozygotes, four were 2282del4 hecerozygotes, two were 
S3247X heterozygoces and none were R2247X heterozygotes. 
Fisher's exact test and logistic regression analyses were used to 
compare the prevalence of FLG null mutations between cases 
and controls, but no sign ificant differences were found 
(P = 0·81). Our data do not support the hypothesis that 
MGLSc is associated with a filaggrin-related skin-carrier defect. 
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PJS 
The Hidradenitis Suppurativa Priority Setting 
Partnership 
J.R. lngram,1 R. Abbott ,' M. Ghazavi,3 

A. Alexandroff, 4 M. McPhee,5 T. Burton6 and T. 
Clarke7 

'Cardiff Universiiy. Cardiff, U.K .. 2Cardiff & Vale Universily Heolih Board, 
Cardiff, U.K., 3Nouingham NHS Treatment Cenire, Nouingha.m, U.K., 
4The University Hospiials of Lticester, Lticester, U.K., 5U.K. Dermaiology 
Clinical Trials Network, Noltingham, U.K., 6Hidradenitis Suppurativa Trusl, 
Kent, U.K. and 7Ja.mes Lind Alliance, Nottingha.m, U.K. 
Hidradenitis suppuraciva (HS) has been neglected by medical 
researchers and society in general, despite being a re latively 
common, painful. chronic skin disease . A Priority Setting Part -
nership (PSP) was established between patients with HS, carers 
and clinicians , following the James Lind Alliance process, to 
generate a top 1 0 list of HS research priorities to take to 
funding bodies . Stakeholders in the PSP included the Hidrad e-
nitis Suppurativa Trust, British Association of Dermatologist s 
(BAD), British Dermatology Nursing Group, U.K. Dermatology 
dinical Trials Network, Primary Care Derma tology Society, 
British Association of Plastic , Reconstructive and Aesthetic Sur-
geo11S, and psychodermatologists. Survey one was made avail-
able both online and on paper, inviting participants to suggest 
up to five HS research uncertainties important to them. In 
total 1495 potential uncertainties were returned. Treatme nt 
uncertainties will be entered into the U.K. Database of Uncer -
tainties about the Effects of Treatments (DUETs). n1e HS PSP 
Steering Group produced 'indicative uncertainties' that repre-
sented a group of similar questions while still retaining the 
meaning of the individual responses . Survey two contained 
the 55 indicative uncertainties and received 371 responses, 
50·0 % from patients and carers and 50·0% from clinicians . 
Respondents were asked to rank their top IO HS uncertainties . 
and each ranking was assigned a score, allowing a total score 
for each uncertainty to be calculated. The 30 highest-scoring 
uncertainties were brought to a final workshop, held at BAD 
House in December 2013. This was attended by 22 HS stake-
holders and four facilitators . Nominal group ceclmique gener-
ated a final top IO HS research prioritie s , listed as follows in 
descending order: What is the most effective and safe group 
of oral treatm ents for HS? What is the best management of an 
acute flare? What is the impact of the condition and its treat -
ment on people with HS? How effective are biologics for HS? 
Does early diagnosis and aggressive treatment influence the 
course of HS? What is the best surgical procedure to perfom1 
for HS? Which factors are useful in decern1ini ng prognosis ? 
What is the best method of wound care after surgery or for 
active disease? To what extent is HS caused by genetic factors? 
What is the best management of pain associated with HS? The 
top IO HS research priorities have been directly dissen1inated 
to funders in order to raise awareness of HS. The next step 
will be co generate research questions to underpin HS clinical 
trials that will provide die evidence needed to improve HS 
patient care. 
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195 
Generation and characterization of induced Pluripotent Stem (iPS) cells from Autosomal 
Recessive Congenital lchthyosis patients - a new model system to study rare keratinization 
disorders 
D.LDulba, 1 KM Eckl; M Rauch.' R Casper, 1 M Gupta,' P Numberg, 1 M Schmuth,' 
J Zschocke, 2 T Saric4 and HC Hennies2 1 Cologne CentJe for Cenom;cs, University of 
Cologne. Cologne, Germany, 2 Dept. Human Genetics, Ctr. Dermatogenetics, Medical 
UniverJity Innsbruck, Innsbruck, Austria, J Dept. of Dermatology, Medical University 
Innsbruck, Innsbruck, Austria and 4 Inst. for Neurophysiology, University of Cologne, 
Cologne, Germany 
Autosomal recessive congenital ichthyosis (ARCI) is a heterogeneous skin disorder characterized 
by skin barrier dysfunction which presents severe scaling of the skin and erythema. Treatments for 
this disorder are only symptomatic, leading to the urgent need for suitable disease models. Hence, 
the aim of our project is to create iPSC-based in vitro skin models for ARCI to overcome the limited 
,wailability and lifespan oi primary human keratinocytes in culture and provide a virtually endless 
source of these cells. We have been characterizing iPSC lines generated from two ARCI patients 
using the polycistronic STEMCCA virus system. Both cell lines presented typical features of iPSC 
including embryonic stem cell-like morphology and alkaline phosphatase activity. tmmunocyto-
chemistry showed positive signals for pluripotency surface markers and embryonic nuclear factor 
NANOG. Results were supported by qRT-PCR, which showed strong expression of endogenous 
pluripotency genes, including NANOG. Genomic integrity was confirmed by karyotyping and 
microsatellite analysis, showing an identic.11 profile of the iPSC lines compared to their parental 
fibroblasts. The iPSC are now being differentiated into ectodermal fate and further on to epidermal 
keratinocytes as initially shown by the expression of suitable markers such as KRT I 8 and KRT/4. The 
generation oi further iPSC lines from ARCI patients is in progress. Our approach promises straight 
forward cellular models for the functional study of genetic variants and for the assessment of novel 
pharmacological interventions leading to patient-specific therapies for ARCI. 

197 
HUMIRA Improves Health-Related Quality of life (HRQoL) in Patients with Moderate to 
Severe Hidradenitis Suppurativa (HS): Results from the f irst 12 Weeks of PIONEER I 
A Armstrong I B Pinsky,2 M Sundaram/ Y Gu,2 D Williams= and Y Baol I University oi 
Colorado Denver, School of Medicine, Denver, CO ,,nd 2 AbbVie Inc, North Chicago, IL 
HS is an innammatory skin disease characterized by recurrent, painful abscesses and nodules 
that may lead to physical debilitation and psychological strain. Currently there are no approved 
pharmaceutical treatments for HS. PIONEER I is a phase 3 clinical trial to evaluate the safety and 
efficacy of adalimumab (ADA) vs placebo (PBO) in patients (pts) with moderate to severe HS. The 
current study focused on the first 12-week, double-blind, PBO-controlled period (Period Al. In 
Period A. pts were randomized 1: 1 to ADA (160 mg at week O; 80 mg at week 2; 40 mg weekly 
from week 4) or matching PBO. At baseline, pts had a diagnosis of HS for •1 year, a total abscess 
and inflammatory nodule count •3. HS lesions in •2 body areas. Hurley Stage II or Ill, and were 
anti-tumor necrosis factor-naive. Change from baseline to week 12 in 4 HRQol outcomes (Short 
Form [Sf]-36, Dermatology life Quality Index [DLQI), and HS-related skin pain based on a numeric 
rating scale) was examined. Higher scores on the SF-36 and lower scores on DLQI and skin pain 
indicate less impairment. At baseline the disease burden of HS had a large impact on the HRQoL 
scores (mean DLQI >15, and all SF-36 domains under44). By the end of Period A, ADApts reported 
significantly greater improvements vs PBO in the physical aspects of SF-36: physical component 
summary score (4.2 vs 1.5; p=0.005), role physical (4.5 vs 2.2; p=0.039), bodily pain (4.9 vs 2.4; 
p=0.018), and general health (3.0 vs -0.4; P<0.002). In addition, ADA pts had a significantly larger 
improvement in skin-specific HRQoL (DLQI: 5.4 vs 2.9; p<0.0011. Finally, HS-related skin p.1in at 
its worst for pts receiving ADA was reduced by 19.6%compared with 6.5% (p=0.016) with PBO. 
In conclusion, ADA pis had significantly greater improvements in the physical aspects of the SF-36, 
DLQI, and HS-related skin pain compared with PBO pts. 

199 
Impaired incretin effect is an early sign of dysmetabolism in non.diabetic patients with 
psoriasis 
M Gy[den[rore ' T Vilsooll,' JJ Hoisl' FK Knop' and L Skov' I Department of Dermato-
Nlergology, Gentofte Hospital, University of Copenhagen, Hellerup, Denmark, 2 Department 
of Medicine, Gentofte Nospital, University of Copenhagen, Nellerup, Denmark and 3 
Depanment of Biomedicine, NNF Centre for Basic Mecabolic Research, University of 
Copenhagen, Copenhagen, Denmark 
Psoriasis is associated with increased risk of type 2 diabetes, but the underlying pathophysiology 
remains largely unknown. The gastrointestinal system plays a major role in the development of type 
2 diabetes. The impact of psoriasis on gut factors involved in glucose metabolism has not previously 
been examined. In this study, we aimed to investigate if non-obese, non-diabetic patients with 
psoriasis exhibit impaired incretin effect and'or gastrointestinal-mediated glucose disposal. A three 
hour 50-gram oral glucose tolerance test (OGTT) and an isoglycemic intravenous glucose infusion 
(IIGI) were performed in 12 patients with moderate, untreated psoriasis and 12 healthy controls 
matched for age, gender, and body mass index. All subjects had normal glucose tolerance and no 
genetic dispositions to diabeles. Glucose, insulin, and (-peptide levels were measured repea1edly. 
The incretin effect and GIGO were calculated based on insulin responses .1nd amounts of glucose uti-
lised, respectively. The patients with psoriasis exhibited significantly impaired incretin effect (38.5% 
vs. 56.5%, 1'=0.021) and gastrointestinal-mediated glucose disposal compared to healthy controls 
(52.5% vs. 60.9%, P=0.038). OGTT and IIGI blood glucose excursions were significantly higher 
in the psoriasis group (P<0.036). These novel findings suggest that gut-related pathophysiologic 
mechanisms may underlie the increased susceptibility for type 2 diabetes in patients with psoriasis. 
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196 
Human papillomavirus (HPV), Merkel cell polyomavirus (MCV), HIV and non-melanoma 
skin cancer 
SI Coolamali 1 T Shim,1 K Purdie,2 N Mladkova,2 N Francis, 1 CA Harwooci2 and C Bunkcr1 

I Dermatology, Chelsea and Westminster Hospital, London, United Kingdom and 2 Blizard 
Institute, QMUL. London, United Kingdom 
Both immunosuppression and viral infections may be associated with skin cancer. We have inves-
tigated the roles of HP\/ (human papillomavirus), MCV (merkel cell polyomavirus) and HIV in 
actinic keratoses (AK), squamous cell carcinoma (SCQ-in situ (CIS), penile pre-cancer (PCIS) and 
non-melanoma skin cancer (NMSC). basal cell carcinoma (BCQ, SCC & penile SCC. Amplir,able 
DNA was extracted from microdissected, formalin-fixed, paraffin-embedded tissue from 191 clini-
cal samples (43AK,25CIS,79BCC,34SCC,8PCIS.2Penile SCO; 98/191(51 %) samples were HIV+ve. 
Highly sensitive broad spectrum HPV DNA detection assays were used to identify cutaneous and 
mucosal HPVs. PCR detection of MCV DNA used 2 setsoi primers:-MCVPSl (small tumour antigen) 
and MCPyV (large tumour antigen). 44/191 (23%) samples were MCV+ve. 8/44(18%) positive ior 
MCVPSI primer, 41/44(93%) positive for MCPyV primer and 5/44(11 %) positive for both prim-
ers (18CC,3SCC,1PCIS). 17/44(39%) MCV +ve samples were HIV+ve with 4/17(23%) MCVPSl 
+ve, 16/17(94%) MCVPyV +ve and 3/17(18%) MCVPSl and MCVPyV +ve (IBCC,1SCC,1PCIS). 
6/17(35%) were co-infected with HPV:- 1 BCC (HPV 24). 1 BCC (HPV 11, 2, 7), 1 Penile sec (HPV 
11), lCIS (HPV 45, 25, 96 ), lBCC (HPV 9), 1 PCIS (HPV 11). 27/44(61%) MCV +ve samples were 
HIV-ve ,vith 4/27(15%) MCVPSl +ve, 25/27(93%) MCPyV+ve and 2/27(7%) MCVPSl and MCVPyV 
+ve (2SCQ. 10/27(37%) were co-iniected with HPV:- lBCG'lSCC (HPV 18), lAK/lSCC (HPV 1), 
1 AK/1 sec (HPV 92), 1 BCC (HPV 80), 1 CIS/1 BCC (HPV 11), 1 PCIS (HPV 16). This is the largest 
study of MCV in MS0pre-cancer in H/V+ve and -ve patients. We have previously shown HPV is 
highly prevalent in NMSC'pre-cancer and MCV also appears to be prevalent. bl% MCV+ve cases 
were HIV-ve, suggesting having HIV may not increase the risk of MCV infection. Overall, 16/44 
(36%) MCV+ve cases were HPV co-infected with no difference belween HIV+ve/-ve groups. The 
detection of MCV in NMSC may simply be an incidental finding, but ii MCV and HPV are factors 
in NMSC pathogenesis, they may work independently. 

198 
lmmunoadsorption in Bullous Pemphigoid 
E...S.dwlze' M Kasperkiewicz.' S Sufke.' D Zillikens1 and E Schmidt' I Department 
of Dermatology, University Hospital of Schleswig-Holstein, Wbeck, Germany and 2 
Department oi Nephrology, University Hospital of Schleswig-Holstein, LObeck, Cerm.1ny 
lmmunoadsorption (IA) is increasingly used for treatment of pemphigus. 1A has also been successfully 
applied in pemphigoid diseases, characterized by subepidennal blistering due to autoantibodics 
directed against structural proteins of the dermal-epidennal junction. However, information on the 
use of IA in bullous pemphigoid (BP), the most frequent pemphigoid disease, is limited. Here, we 
report on 1 S patients with severe or relapsed BP (mean age 79 year, range 56 to 94 years\ treated 
by adjuvant IA on 3 consecutive days in addition to tapering doses of oral prednisolone, dapsone, 
and lesional topical clobetasol propionate 0.05%. We observed rapid clinical responses {complete 
remission on therapy! in 7 palients (46%) within 4 weeks after initiation of the protocol. Serum auto· 
antibodies decreased by 78% and 93% within I and 3 months, respectively. Within the follow-up 
period of between 1 ,1nd 57 months (me.1n 19,5 months) reversible anaemia in 7 of the 15 patif>nts 
(46%) was the most common adverse event, most likely attributed to concomitant dapsone, while 
no IA-related adverse events were noted. Our observations show that the application of IA in 1he 
elderly patient population with severe ancVor therapy-refractory BP in addition to a standard therapy 
regimen is a feasible and safe treatment option. 

200 
In vitro and in vivo efficacy of a new complex on acne pathogenesis: the P. acnes case 
S Trompezinski I S \.Veber,1 B Cadars,2 F la rue.1 N Ardiet,1 M Chavagnac·Bonneville,2 

M Sayag' and E Jourdan' I NAOS Group Research, Aix-en-Provence, France and 2 
Laboratoire Bioderma, Lvon, France 
Acne isa common multifa.ctorial inflammatory dermatosis of the pilosebaceous unit in which sebum 
and the bacterium Propionibacterium acnes play an important role. P. ilcnes secretes protopor-
phyrins and lipases that generate pro-inflammatory lipids, leading to the formation of comedones 
and localized inflammatory reactions. The aim of these studies was to evaluate the effects of a 
complex termed BGM on P. acnes colonization and on the inflammation it induces. BGM complex 
is composed of backuchiol, gingko biloba extract and mannitol. For clinical or ex vivo studiP.S, 
BGM complex was included in a cosmetic formulation. Determination of Minimum Inhibitory 
Concentration (MIO of BGM complex against P. acnes was determined using a standard method. 
Additionally, P. acnes colonization on skin face was analyzed by measuring porphyrin nuorescence 
(VISIA CAS system) on 20 acneic volunteers using the BGM complex formulation twice a day during 
56 days. To evaluate anti-inflammatory effect, human skin explants were treated with BGM complex 
or vehicle during 3 days before skin incubation with P. c1cne.s. IL-8 and TNFo were quantified by 
ELISA method in supernatants of skin explants. It w,1s shown in vitro that BGM complex h,1s potent 
antibacterial properties on P. acnes. In vivo, daily application of a formulation containing BGM 
complex on the face significantly reduced porphyrin production by P. acnes after 28 and 56 days 
of use. These results are correlated to a decrease of P. acnes on face skin. In a skin explant model, 
BGM complex significantly reduced TNFa and IL-8 synthesis induced by P. acnes and involved 
in the inflammatory redction of acne. BGM complex: inhibits P. acnes proliferation and reduces 
inflammation. By acting on P. acnes, BGM complex provides an efficient care of acne. 
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192 
A multicenter, randomized, single-blind study of topical clindamycin 1 %/benzoyl peroxide 
5% once-daily fixed dose combination gel (Duac) vs. clindamycin 1 % twice-daily gel in 
treatment of Chinenes acne vulgaris patients 
I.XII,' Q Lu, 1 J Huang,' Q Sun,' F Hao,' J Gu,• H Fang,' X Dong,• J Li' and A Hamedani9 I 
Second Xiangya HospiW, Changsha, China, 2 Huashan Hospira/, Shanghai, China, 3 Third 
Xiangya Hospira/, Changsha, China, 4 PUMH, Beijing, China, 5 Third Mifitilry Medical 
!>chool, Chongqing. China, 6 Changhai Hospilill, Shanghai, China, 7 Zheji,ing Medical School 
First Hospital, Hangzhou, China, 8 Guangdong General Hospitill, Guangzhou, China and 9 
CSK, Shanghai, China 
Acne vulgans affects up to 54% of Chinese adolescents. Combination therap)' targets multiple etio
logical factors involved in the disease pathogenesis, and has become the recommended standard 01 
care for acne. Clindamycin (1%) and benzoyl peroxide (5%) (CDLN/BPO) foxed dose combination 
gel has been approved for acne in many countries. The purpose of this study was to support the 
registration of CDU\/BPO in China. To compare the eft,cacy and safety of CDLN/BPO once daily gel 
with clindamycin (1°/,) (CDLNJ twice daily gel in Chinese patients with mild to moderate acne, 1016 
patients with mild to moderate acne were randomized (1 :1) to receive CDLN/BPO gel once daily 
(n=500) or CDL-. gel (n=516) twice daily for a 12-week treatment period and received at least one 
dose of treatment. Assessments included lesion counts (total, inflammatory and non inflammatory�, 
global improvement scores, quality of life and safety. CDLN'BPO gel sh01,ed significantlv greater 
percent redudion (p=0.003) from baseline in total lesion count, "ith significantly (p<0.05) higher 
proportion of p.itients showing a :t-2-grade improvement in Investigator's Static Global Assessment 
score at week 12, compared with CDLN gel. Significant improvements in inflammatory and non 
inflammatory lesion counts were noted from week 1 of CDLN/BPO gel treatment, indicating r.:1;pid 
onset of action. The incidence of AEs in the CDLN/BPO group (14.4%) was numeric.ally higher 
than that in the CDLN group (7.9%) and mainly included events related to application site reactions 
most likely attributed to BPO. CDLN/BPO gel demonstrated superior efficacy over COLN gel along 
with acceptable tolerability in Chinese patients with mild to moderate acne. 

194 
Compounds Screening in Dosed Human Skins by Quantitative Mass Spectrometry Imaging 
D Bonnel, 1 S Ghilini/ R Legouffe, 1 C Verrier,2 G Picard-de Muller,1 M Cuadrado/ 
F Pamelard, 1 G Hamm.1 6..l::1.1:rll.11 and J Stauber' 1 lmaBiotech. Lille, France and 2 Galderma, 
Sophia-AnUpolis, France 
Combination of images from standard histology microscop)' and quantitative mass spectrometry 
imaging (QMSI) alloM the correlation or compound distribution and concentration within his· 
tological structures of the skin. This new quantitative multi-imaging ,1pproach was applied on 
human fresh tissues after topical application on 2cm1 during 16 hours with a mixture of three test 
c.ompounds (cassette-dosing) on Franz cells. Two LCMSMS approaches were used for comparing 
and validating QMSI results: firstly stratum corneum, epidermis and dermis were isolated and 
directly analysed by LCMSMS, and secondly 50 cryosections were extraded by organic solvent 
before LCMSMS analysis. The molecular images generated by QMSI on these s�in tissue sections 
were used to clearly compare 1he penetration of each drug and confirm their concentration in the 
dermis in order to select the best candidate. QMSI combined with classical histological techniques 
was confirmed to be an essential multimodal approach in early clinical study for correlating clinical 
results with localisation and quantification of the compound. Indeed this multi.imaging platform 
allO\.VS for the study of compound distribution and quantification in each histological structure like 
the hair follicle and the sebaceous gland. It is thus possible to determine the penetration pathway. 
the compound concentr.ition in each histological region and the target engagement directly within 
the tissue without any labelling (radioactivity or fluorescence). 

196 
Prevalence of Musculoskeletal Complaints and Psoriatic Arthritis in Primary Care Patients 
with Psoriasis 
MC Karreman, 1 A \.YeeV M van der Ven, 1 M Vis, 1 I Tchetverikov.1 T Nijsten," �" 
J Hazes1 and J luime' 1 Rheumatology. Erasmus Universiry Hospital, Rotterdam. Netherlands, 
2 Rheumatology, Maasstild Hospitill, Rotterdam, Netherlands. 3 Rheumatology, Albert 
Schweitzer Hospital, Dordrech� Netherlands and 4 Dermatology, Erasmus Un,vers,ty 
Hospiut Rotterdam, Netherldnds 
The purpose of this study was to estimate the prevalence of MSC and PsA in primaiy care patients 
with psoriasis. In order to do so, we conducted a cross-sectional study in adult primary care 
patients with psoriasis. Patients were identified from GP records by ICPC code S91 for psoriasis. 
Responding patients reporting pain in joints, entheses or the lower back were checked on eligibility 
by a telephone interview and invited for clinical evaluation. Ultrasonoghraphy (US) of the enthesis 
was performed if a patient had at least one tender enthesis (LEVMASES) by an independenr trained 
examiner. Patients were referred to a rheumatologist if clinical evaluation suggested the presence 
of arthritis or axial disease or ultrasonography of the enthesis showed positive Power DopplertPD) 
signal. A PsA case was defined by opinion of the rheumatologist or fulfilling the CASPAR criteria 
with PD signal in an enthesis on US. In total, 2564 psoriasis p..1tientc. from 97 GPs were invited. Of 
the 1673 respond"" (65.2%), 841 (50.3%) were willing to participate. 823 (32.1%) patients reported 
suffering from MSC of which eventually 524 were eligible and clinically evaluated. We identified 
81 cases of PsA, of which 17 (21 %) were newly diagnosed, leading to a prevalence of 3.2% (95%0 
2.5%-3.9%) among primary care psoriasis patients, assuming no additional cases of PsA among 
the non-responders. Besides these cases, we also identified 36 patients with enthesitis confinned 
by ultrasound, which would increase the prevalence of PsA rowards 4.6% (95% CJ 3.8%-5.4%). In 
conclusion, the prevalence of PsA among primary care psoriasis patients is estimated to be 3.2%, 
which would increase towards 4.6% if you take the enthesitis cases into account Moreover, 21 % 
of the cases was newly diagnosed. The prevalence of MSC ,s estimated to be 32.1 %, which is 
comparable with the prevalence in general population. 

534 Journal of Investigative Dermatology (2015), Volume 135 

193 
lmmunogenetics of non.melanoma skin cancer/pre--cancer in HIV 
51 Goolamali I R Mey,,' T Shim,1 S Mletzko,' F Fowles,' F Tavarozzi,1 F Gotch,' S Marsh,' 
C Harwood' and C Bunker' 1 Dermatology, Chelsea and Westminster Hospital, l.ondon, 
United Kingdom, 2 Immunology, Chelsea and Westminster Hospital, London, United 
Kingdom, 3 Anthony Nolan Laboratories, The Royal Free Hospitill. London, United Kingdom 
and 4 Blizard Institute, QMUL, London, United Kingdom 
lmmunogenotype (HLA type), is imponant in HIV dermatology, determining susceptibility ro pso
riasis and drug readions. HLA Jssociations with some squamous cell carcinomas (SCQ including 
cervical and with post-transplant non-melanoma skin cancer (NMSC) have been published, but 
HLA has not been hitherto investigated ,n HIV NMSC. We believe we have performed the fi"t case' 
control study investigating a possible role for immunogenotype in NMSG'pre-cancer pathogenesis 
in both HIV+ve and HIV-ve subjects. 58 1-ilV+ve (cases) and 58 HIV-ve icontrols) patients with 
i-MSC - basal cell carcinoma (BCQ, SCC and penile SCC and pre-cancer- squamous cell carcinoma 
(SCQ-in situ (OS), adinic keratoses (AKs) and penile pre-cancer (PCIS) were recruited. DNA was 
extraded from blood and a Luminex-based molecular HLA typing system used for typing, Excluding 
non-Caucasians, 49 cases and 58 controls were analysed using a technique of allele counting. For 
categorical data, Yates' corrected chi-squared test or Fisher's exact two.tailed test were utilised; 
Bonferroni corrections (BC) for multiple statistical testing. HLA-A·02 was more common in HIV+ve 
cases with NMSG'pre--cancer compared with controls (p·value=0.03) but statistical significance 
was lost with BC. HLA-DRB4'01, HLA-DQA1'01 and HLA-DQA1'03 were more common in 
controls (p-values=0.046, 0.009 ar.d 0.012 respectively), but after BC, only HLA-DQA1"01 was 
statistically significanr (corrected p-value=0.04). Other alleles of potential interest were HLA-8"14 
(p-value=0.06 before BQ and HLA-C'08 (p-value=0.06 before BO. Both were found with a higher 
frequency in cases ,1nd interestingly have been previously mooted to delay HIV progression in Euro· 
pean populations. ln summary, different HL-\ alleles that may be relevant to an immunogenotyp1c 
basis for NMSC have been identified in the l\vo patient cohorts. However greater patient numbers 
are required to investigate this further. 

195 
Screening for PsA in Primary Care Psoriasis Patients with Musculoskeletal Complaints with 
PEST, PASE & EARP 
MC Karreman, 1 A Wee!/ M van der Ven, 1 M Vis,1 I Tchetverikov,J M Waklree' 
T Nijsten,4 J Hazes1 and J Luime1 I Rheumatology, Erasmus University Hospital, Rotterd�1m, 
Netherlands, 2 Rheumaro/ogy, Maasstild Hospital, Rotterdam, Netherlands. 3 Rheumatology 
Alberr Schweitzer Hospital, Dordrecht, Netherlands and 4 Dermatology, Erasmus University 
Hospital, Rotterdam, Netherlands 
The purpose of this study was to evaluate the screening performance of the PfST, PASE and EARP 
to identify psoriatic arthritis among primary care psoriasis patients with recurrent spells of musculo· 
skeletal complaints (MSQ. We conduded a cross-sectional study and patients were selected by ICPC 
code 591 for psoriasis. The presence of recurrent spells of MSC (joints, enthesis or low back pain) 
was determined by telephone interview. Patients completed the PEST, PASE & EARP questionnaires 
before clinical evaluation by a trained research nurse. Assessments included PASI, LEVMASES, 
66/68·joint count and the presence of nail-psoriasis. When patients reported a painful enthesis on 
LEVMASES, an ultrasound of the entheses was performed. A PsA case iulfilled the CASPAR criteria. 
Sensitivity and specificity were determined for the PEST and EARP cut off •3 and PASE cut off >44 
as well as •47. In tolill, 473 psoriasis patients panicipated (mean age 55.7 1SD 13.9) yea", 50.9% 
male). Median PASI score was 2.3 OQR 1-4) and 71 patients (15.0%) had nail abnonnalities related 
to psoriasis. \Ve found 17 new cases of PsA (3.6%) as diagnosed by a rheumatologist. Moreover, 
we found 36 cases of enthesitis, confirmed by ultrasound. The majority of these refrained from 
further evaluation by a rheumatologist, however most of them would classify as PsA according to 
the Co\SPAR criteria. The EARP had a sensitivity of 87% and a specificity of 33%, for the PEST this 
was 68% and 71 %. The PASE had a sensitivity of 66% and a specificity of 55% at the cut off of 2:44 
and 59% and 64% at the cut off of:.47. In conclusion, modest sensitivity was observed for the PEST 
and PASE with an acceptable specificity for the PEST, while the EARP had high sensitivity and low 
specificity, which is undesirable for screening. The performance of all screening tools was lower 
than previously reported in secondary care. 

197 
The dttmal matrix architecture of the skin impacts perceived age and the overall appearance 
of the skin 
c....e.oJ.lefli 1 K Van Rillaer, 1 H Corstjens, 1 J Dela Cruz,2 C Fthenakis2 and L Declercq 1 

1 

BSR Europe, Estee Lauder Companies, Oevel, Belgium and 2 BSR. Estee Lauder Companies, 
Melville. NY 
Ski,, aging is a complex biological process caused by genetic and extrinsic factors e.g. sun exposure, 
smoke, and pollution. Typical clinical signs of skin aging are lines, wrinkles, age spots, and thinning 
oithe skin, but also an overall decline in skin radiance is associated with aged skin. At the biological 
level, aging affects all lay"" of the skin. In the dermal compartment there is an imbalance between 
the synthesis and degradation of the components of the extracellular matrix. In addition the features 
of the dermal matrix are modified and characterized by increased fragmentation of dermal fibers. In 
a clinical study we wanted to quantify these dermal features as a function or age and link these to the 
overall skin appearance. In total the architeaure of the dennal matrix o; the cheek of 252 Caucasian 
volunteers was evaluated by Reflectance Confocal Microsopy. Analysis of the images recorded at 
the dem1al level, showed the presence of mainly thin reticulated fibe" in the younger age groups 
while in the elderly there was a shift towards coarse fibers. By means of image analysis, the level of 
dermal fragment.arion was quantified and an increase in dermal fragmentation with biologic.11 age 
(R=0.51; p<l 0 .. ) v:as measured. Determination oi the perceived age of the volunteers by a nai've 
panel showed that people with a high dermal fragmentation index were perceived to look older 
(p::::0.04). Furthermore, it was shown by evaluation of the facial Visia-CR images th�1t panelists with 
a high dermal fragmentation had a less radiant skin. It can be concluded that the architecture of 
the dermal matrix has an impact on how the skin is visually perceived. Dermal matrix architecture 
with high fragmented collagen and elastin bundles makes the skin look older and less radiant. 
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Poster presentations

TMR5 (ZedupexTM) is a product of a Kenyan medicinal plant, pre-
pared as a lyophilized extract and a cream. The products have been 
evaluated for preclinical safety and efficacy in suitable in vitro and in 
vivo systems of herpes infections. Herpes is a viral infection affect-
ing over 60% of the sub-Saharan Africa young adult population. It is 
caused by two similar viruses, HSV-1 and HSV-2 which share 50% 
gene sequence homology. The infection in a major cause of genital 
ulcer disease, associated with increased risks of HIV acquisition and 
transmission. The aim is to develop TMR5 as an alternative anti-
herpes agent, this being necessitated by increased resistance to 
available drugs and the cost of the drug of choice, acyclovir, in the 
region. Using the trypan blue exclusion test, plaque inhibition and 
viral yield reduction assays for assessment of cytotoxicity (CC50) 
and efficacy (EC50), and Mice and guinea pig cutaneous and genital 
HSV infection models respectively following oral and topical treat-
ments, TMR5 exhibited no cytotoxicity in mammalian cell lines 
with a wide therapeutic index (CC50 ≥ 58.5 ± 4.6µg/ml). An EC50 of 
≤ 14.7 ± 3.7µg/ml for both wild type and resistant strains of HSV
was realised in plaque and viral yield assays. Oral (250 mg/kg) and
topical (10% cream) administrations exhibited significant delay in
onset of infections, hindered progression of infection to lethal forms 
with increased mean survival times and low mortality in both mice
and guinea pig models. No acute toxicity has been realised at the
therapeutic concentrations. TMR5 has demonstrated a high poten-
tial as an anti-herpes agent and arrangements are presently under-
way to evaluate its efficacy and safety in human clinical trials. A
pilot production scheme supported by the National Commission for 
Science, Technology and Innovation (NCSTI) of Kenya has been
undertaken as means of developing TMR5 as an alternative man-
agement therapy for herpes infections.

IL-4, IL-10 and TnF-Α ProFILe In norTh-easTern 
UkraInIan hIV-1 InFecTed IndIVIdUaLs wITh 
dIFFerenT LeVeL oF ImmUnodeFIcIency

doi:10.1136/sextrans-2013-051184.0445

a Piddubna. Sumy State University, Sumy, Ukraine 

Background Aim of the study was to determine the IL-4, IL-10 
and TNF-α profiles in plasma of north-eastern Ukrainian HIV-1 
infected individuals with different CD4 T-cell levels.
Methods We used a immunoassay method to measure IL-4, IL-10, 
TNF-α in plasma of 118 HIV-1 infected people among whom there 
were 80 (67.8%) men and 38 (32.2%) women aged (32.61 ± 0.87) 
years. Patients were divided into groups depending on the levels of 
CD4 T lymphocytes. Group I included 52 people with T-helper cell 
counts ≥ 350 cells/µL, group II - 66 patients with T-helper cell 
counts ≤ 200 cells/µL. Comparison group consisted of 30 normal 
healthy individuals.
Results In the cytokine profile of HIV-1 infected people the 
increased levels of pro-inflammatory cytokine TNF-α compared to 
controls (group I - (0.77 ± 0.08), group II - (2.34 ± 0.69), healthy 
controls - (0.51 ± 0.32) pg/mL, p < 0.05) and the anti-inflammatory 
IL-10 (group I - (3.99 ± 0.99), group II - (20.08 ± 0.44), healthy con-
trols - (1.68 ± 0.32) pg/mL, p < 0.001) were demonstrated. No sig-
nificant difference in IL-4 between surveyed troops and comparison 
group was found.

Patients with CD4 T lymphocyte levels ≤ 200 cells/µL showed 
significantly higher plasma concentration of TNF-α and IL-10 com-
pared with the group I (p < 0.05). Among HIV-1 infected from 
group II mean serum concentrations of TNF-α higher than that of 
group I in 3 times (p < 0.05). A significant increase in the concentra-
tion of IL-10 detected in patients with severe immunodeficiency 
(IL-10 levels in group II was 5 times higher, p < 0.05), which may 
indirectly indicate a more active involvement of IL-10 during dis-
ease progression.

P2.181

Conclusion HIV-1 infection was associated with an increase in 
levels of TNF-α and IL-10. Immune imbalance due to changes in 
concentrations of cytokines is more pronounced in HIV-infected 
individuals with severe immunosuppression with CD4 T lympho-
cyte counts ≤ 200 cells/µL.

maLe GenITaL dermaToses In hIV

doi:10.1136/sextrans-2013-051184.0446

1,2T n shim, 2D Hawkins, 1A Muneer, 1S Minhas, 1A Freeman, 1C Jameson, 2N Francis, 
2M Dinneen, 1,2C B Bunker. 1University College Hospital London, London, UK; 2Chelsea 
and Westminster Hospital, London, UK 

Background Little information exists about penile squamous cell 
carcinoma (PSCC), penile carcinoma in situ (PCIS) and male genital 
lichen sclerosus (MGLSc) in HIV.
Methods A retrospective review of case notes was performed on 
HIV-positive men who had presented to specialised Male Genital 
Dermatoses Clinics between May 2011 and February 2013.
Results 39 men were identified. The mean age at diagnosis was 48 
years (range 26 – 71 years). The mean diagnostic delay was 20 
months (range 1 – 72 months). 35 were uncircumcised at presenta-
tion (4 were circumcised at birth/childhood). The majority of the 
cases had PCIS (21); 8 had MGLSc, 2 had lichen planus (GLP), 2 had 
PSCC and the remaining cases had more than one diagnosis (1 had 
PSCC and MGLSc, 2 had PSCC and PCIS, 3 had PCIS and MGLSc); 
6 men had co-existing anal dysplasia (2 had anal SCC); 36 were on 
ARVs. All genital dermatoses were treated according to our conven-
tional practise. The majority (31) is in remission; 6 have residual 
disease and receive ongoing treatment (1 GLP, 1 MGLSc and 4 PCIS); 
2 have been lost to follow-up; most (32) have been circumcised 
(including 4 circumcised at birth/childhood). 1 has a short foreskin 
hence circumcision is not indicated.
Conclusion Advances in ARV treatment have improved the sur-
vival of individuals with HIV. This has led to increased interest in 
long-term morbidities, including cancer. MGLSc and PCIS can prog-
ress to invasive cancer. The risk of PSCC in HIV despite ARV 
treatemnt is x5–6. The presence of the foreskin confers cancer risk. 
Uncircumcised HIV men should be counselled about the risk of 
PSCC. There may be an argument for prophylactic circumcision in 
high-risk cases such. Certainly, clinicians should enquire about the 
genital health of HIV-positive men and undertake regular (ano)
genital examination at follow-up.

cLImacTerIc symPTons and assocIaTed FacTors In 
hIV seroPosITIVe women

doi:10.1136/sextrans-2013-051184.0447

a L Valadares, J Lui- Filho, L Costa-Paiva, E Amaral, M Souza, M Souza, A M Pinto-
Neto. UNICAMP, Campinas - SP, Brazil 

Background In the menopausal transition, the occurrence of 
insomnia, genito-urinary, psychological and.vasomotor symptoms 
may occur and this may be aggravated by the diagnosis of HIV 
infection.
Methods Cross-sectional study including 273 HIV-infected and 
264 HIV uninfected Brazilian women. They were submitted to an 
interview to assess climacteric symptoms, socio-demographic char-
acteristics and weight and height measurement.
Results The average age was 47.7 ± 5.8 years in HIV seropositive 
women and 49.8 ± 5.3 years in seronegative (p < 0.001). Bivariate 
analysis showed a lower prevalence of vasomotor symptoms in the 
HIV-positive Group (p = 0.009), specifically hot flushes (p < 0.002) 
and sweating (p = 0.049). Vaginal dryness was less prevalent in HIV-
positive (p < 0.005). Depression and insomnia showed no statistical 
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J AM ACAD DERMATOL

VOLUME 70, NUMBER 2
Letters 385
Male genital edema in Crohn’s disease

To the Editor: An otherwise superb account of the
cutaneous manifestations of Crohn’s disease is un-
fortunately incomplete because Thrash et al1 have
omitted genital presentations, particularly penile
edema/lymphedema/granulomatous lymphangitis.
Genital involvement is rare in Crohn’s disease but
can be encountered as genital (‘‘knife-cut’’) ulcers,
fistulae, fissures, abscesses, and genital edema.2 In
20 years of specialized male genital clinical activity,
I (C.B.B.) have diagnosed and managed the last
situation about a dozen times. In some patients (over
a third in my experience) it can be the first and only
intimation of Crohn’s disease, thus is an important
pointer to gastrointestinal investigations and the
confirmation or exclusion of Crohn’s disease.3
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Reply: Genital edema in Crohn’s disease

To the Editor: In his letter to the editor, Dr
Christopher Bunker draws attention to an important
clinical finding of genital edema in Crohn’s disease,
which we omitted from our previous CME article
titled ‘‘Cutaneous manifestations of gastrointestinal
disease.’’ Dr Bunker reports several cases of male
genital edema as a sole finding in Crohn’s disease in
his clinic. In a letter published in the August 2011
Journal of the American Academy of Dermatology,
Reinders et al1 also reported a case of granulomatous
lymphangitis that presented as asymptomatic penile
and scrotal edema in a patient with no known history
of Crohn’s disease. Although colonoscopy showed
no histologic abnormalities, video capsule endos-
copy demonstrated ulcerations in the ileum with
subsequent development of diarrhea and bloody
stools and diagnosis of Crohn’s disease. Thus, genital
edema preceded the development of Crohn’s in this
patient and was an important diagnostic clue as Dr
Bunker correctly points out. Several other cases have
also been reported in the literature of genital edema
in Crohn’s disease. It is important to note genital
findings are not limited to male patients, but can also
present as vulval edema in female patients. We
appreciate Dr Bunker bringing this to our attention.
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Tumor recurrence after Mohs micrographic
surgery

To the Editor: We read with interest the article by
Campbell et al1 examining factors contributing to
tumor recurrence after Mohs micrographic surgery
(MMS). Although few studies have examined the role
of surgeon error with tumor recurrence,2 it is notable
that in their study 26% (5/14) of recurrent lesions
were found to have tumor at the margins of the MMS
slides. Presumably, this resulted from the presence of
dense inflammation on the slides, progression of
actinic keratosis to squamous cell carcinoma in situ
during the interval between initial and follow-up
surgeries, poor slide quality, or other factors.3

Although this percentage of residual tumor at the
margins may seem surprisingly high to some readers,
it is similar to that of our academic institution. This
letter aims to draw further awareness to these poten-
tial sources contributing to MMS recurrences. In
addition, we seek to highlight that the findings of
323
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Male genital lichen sclerosus (MGLSc) is responsible for 
male dyspareunia, urological morbidity and squamous 
carcinoma of the penis. The aetiology is essentially un
known but an autoimmune mechanism is most favoured. 
The first author of this paper (CBB) has argued that chro
nic, occluded, exposure of susceptible epithelium to urine 
is perniciously central to the pathogenesis (1–3). MGLSc 
never occurs in men who were circumcised at birth; it is 
associated with trauma, instrumentation, genital jewelry 
(piercing), and gross anatomical abnormalities (e.g. frank 
hypospadias); it recurs in grafts, and it rarely causes 
perianal disease: in striking contrast with women, the 
male perineum is rarely chronically exposed to urinary 
irritation (3). Subpreputial wetness has been associated 
with foreskin length and balanitis (4, 5), however GLSc 
has not been linked to napkin or diaper dermatitis in 
children although there has been a report associating it 
with incontinence in the elderly (6).

Symptomatology associated with the leaking or dribb
ling of small amounts of urine (microincontinence) in 
men may not be readily volunteered or elicited. How
ever, it has become apparent to CBB over many years of 
interviewing men with GLSc that such symptomatology 
is frequently present. 

METHODS
To attempt to quantify the presence of this symptomatology in 
MGLSc three approaches to the clinical records of cases were 
employed. 

Firstly, we scrutinised the Male Genital Dermatoses Clinic 
(MGDC) at one of our institutions. The work load of this clinic 
has been described (7) as has the specific experience of MGLSc 
(3). For the last four years, each new case presenting to the weekly 
MGDC has been assessed by the attending physician using a 
routine, standard, structured form to record symptoms and signs. 
The patient is asked specifically about his urinary voiding patterns 
and habits; explicit questions are asked about postmicturition 
microincontinence (i.e. leaking or dribbling of small quantities 
of urine from the urinary meatus). Over a 12 month period, 
all those patients, uncircumcised at presentation, diagnosed 
with unequivocal MGLSc (diagnosed either by punch biopsy 
or postcircumcision preputial specimen histological analysis) 
were identified at follow-up. A similar number of patients with 
an unequivocal alternative diagnosis was identified. The initial 
clerking forms of these MGLSc and nonMGLSc cases were 
then inspected to determine their presenting symptomatology. 

The second approach was to review the initial clerking forms 
of all new cases of male genital skin disease seen in 4 conse
cutive MGDCs and correlate the responses to the questions 
about voiding with the working clinical diagnosis in each case. 

Finally, we retrospectively reviewed the records and/or clinic 
letters of all the patients diagnosed clinically with MGLSc in 

the general dermatology clinics done by one of us in another 
institution over a oneyear period.

RESULTS

In the first study (from Spring 2010 to Spring 2011) 
17 patients (mean age ± SD 45.9 ± 14.4 years) were 
identified with histologically proven MGLSc and all 
17 were found to have admitted to microincontinence 
of a small quantity of urine postmicturition. Over the 
same period, 16 uncircumcised MGDC patients (mean 
age ± SD 37.0 ± 9.9 years) who had an unequivocal alter
native diagnosis, clinically and/or histologically were 
identified and review of their initial forms revealed that 
only 2/16 (12.5%) of them were documented to have 
microincontinence. 

In the second study (June 2011), 25 patients were seen 
of whom the notes for 23 were retrieved. In 16 patients 
(mean age ± SD 49.4 ± 17.3 years) the clinical diagnosis 
was active MGLSc. Fifteen (94%) were documented 
‘dribblers’ but in one case the answer to the question had 
not been recorded. Of the 7 patients where the clinical 
diagnosis was not MGLSc (mean age ± SD 40.7 ± 9.9 
years) only one (14%) was a documented ‘dribbler’ 
and in another case it was not possible to be certain 
whether urinary leakage had or had not been elicited: 
this patient had a clinical diagnosis of carcinoma in situ 
(with therefore a significant chance of being associated 
with MGLSc).

In the third study (September 2010–August 2011), 63 
patients (mean age ± SD 41.9 ± 17.6 years) were seen 
of whom 23 were diagnosed clinically with MGLSc: 
21 (91%) were ‘dribblers’, one patient’s answers were 
equivocal and one denied the symptomatology.

DISCUSSION

These findings strongly support the idea that urinary 
exposure in the uncircumcised men is important in 
the pathogenesis of MGLSc. A failing of the first ap
proach is the small numbers. This is a consequence of 
the clinical approach adopted in the MGDC, where the 
biopsy rate is low (8); in one year the number of patients 
diagnosed clinically with MGLSc in the MGDC would 
be in excess of 150. Another pertinent point about 
histology in MGLSc is that a clinically unequivocal 
pathognomonic case may not show diagnostic histology 
either on biopsy (because of the timing and selection 
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of the site of the biopsy) or at circumcision (because 
the prepuce, although permissive for MGLSc, is not an 
obligate site for the disease) (3). A failing of the second 
and third approaches is that the elicitation of leaking/
dribbling/microincontinence symptomatology at pre
sentation might conceivably influence the physician in 
the formulation of the working clinical diagnosis. Men 
with GLSc are older, perhaps because dribbling gets 
commoner with age; the mean age in our earlier large 
study (3) was 39.3 ± 14.9 years.

Our observations are associative and do not prove 
causation. Also the hazard of the leading question is 
acknowledged. The microincontinence could be caused 
by the GLSc. However, where GLSc complicates hypo
spadias, trauma, instrumentation, surgery (including 
grafts) and jewellery insertion, the LSc patently occurs 
after the urinary exposure. Furthermore, for penile 
GLSc to create the naviculomeatal valve dysfunction 
the disease would have to be of the urethra and navi
culomeatal fossa. Yet our previous work shows that 
only 18.2% (60/329) have urinary symptoms as con
ventionally elicited and only 16.7% (55/329) patients 
have urethral and naviculomeatal signs (3). This is in 
sharp contradiction to the 91–100% of men described 
herein who report leaking/dribbling/microincontinence 
symptomatology at presentation. We interpret these data 
as providing compelling evidence for a role for urine in 
the aetiopathogenesis of MGLSc. 

What is the pathophysiology of this manifest urinary 
microincontinence? It is arguably the case that the ‘nor
mal’ arrangement of the distal urethra, navicular fossa 
and meatus has evolved to function as a lowpressure 
valve. The embryology is complicated and meticulous 
clinical assessment of individual male genital ana
tomy reveals a wide, albeit often subtle, variation in 
naviculomeatal valve structure as well as variation in 
the structure of the prepuce. Men with GLSc appear 
to have a spectrum of naviculomeatal arrangements 
(broad, deep, pitted, nearhypospadic) that, it is posited, 
lead to incompetence of the naviculomeatal valve post
voiding. How does urinary microincontinence create 
GLSc? In a man who has been circumcised at birth but 
with the naviculomeatal arrangements and valvular 
incompetence described above and with a tendency to 
dribble, such incontinence of a few drops of urine post
micturition probably goes unnoticed. However, in the 
uncircumcised male, urine dribbling from the meatus, 
after the prepuce has been replaced following voiding, 
will spread widely between the juxtaposed mucosal 
surfaces, especially in the instance of men possessed 
of a long, thin, adherent prepuce. Occlusion and the 
phenomenon of koebnerization create the inflamma
tion (9). The distribution of MGLSc reflects the sites 
of preferential, if not inevitable, urinary contact, as 
indeed it does in the female. Is there a specific culpable 
constituent of urine? Our nuclear magnetic spectroscopy 

work suggests not: there were no differences between 
the spectral profiles of urines from men with biopsy 
confirmed GLSc and men with other genital dermatoses; 
a wide range of normal urinary metabolic constituents 
was found in each group; for comparative analyses we 
concentrated on molecules that might speculatively be 
involved in the pathogenesis of MGLSc and its seque
lae given that these include inflammatory, fibrotic and 
neoplastic processes; we have proposed that an inter
play between the non-specific irritant effects of urine 
and other, as yet undetermined, pathogenic factors, 
such as chronicity, occlusion and differential epithelial 
susceptibility or reaction to injury (for example in the 
inflammatory response or wound healing), are necessary 
for the development of GLSc (10). And what of autoim
munity? Epiphenomenon; chronic inflammation exposes 
epitopes that elicit autoreactivity in those genetically 
predisposed and this may compound the inflammatory 
process (11, 12). Occam’s razor (http://en.wikipedia.
org/wiki/Occam’s_razor) favours the urinary contact 
hypothesis.

Urinary dribbling or microincontinence is strongly 
associated with MGLSc. Although causation has not 
been proven, the inductive likelihood that chronic ex
posure to urine is central to the pathogenesis of MGLSc 
has important implications for management and prog
nosis. Men in whom medical treatment fails should 
be circumcised. Surgical management of complicated 
GLSc must be designed so as not further to compromise 
naviculomeatal competence.
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SHORT COMMUNICATION

Herpes simplex virus typically presents as a self-limiting 
vesicular rash. However, cutaneous presentation in the 
immunocompromised is often atypical, posing a diag-
nostic challenge and results in delayed treatment. We 
describe two cases of atypical presentations of genital 
herpes simplex virus (HSV-2) in chronic lymphocytic 
leukemia (CLL).

CASE REPORTS

Patient 1. A 70-year-old Afro-Caribbean man who was 
seen with a 6-month history of an enlarging, weeping, 
painless ulcer on his glans penis. He had been diagno-
sed with CLL 4 years previously and not been given 
cytostatic or other treatment previously. He had been 
referred by the Hematology and Urology services at 
another hospital to the Regional Penis Cancer Multi-
Disciplinary Team (MDT) (which includes representa-
tion from Dermatology) at our institution for exclusion 
of squamous cell carcinoma of the penis. Examination 
revealed a cellulitic, edematous penis and glans with 
the latter showing tumidity, vegetative change and 

superficial erosions (Fig. 1). There was bilateral ing-
uinal lymphadenopathy. Several penile biopsies had 
already been taken from the lesion. These showed 
surface ulceration with a dense chronic inflammatory 
infiltrate in the dermis predominantly composed of 
plasma cells and fewer lymphocytes. Immunostaining 
with CD5 and CD23 showed no evidence of infiltration 
by CLL. Microbiological cultures showed Staphylococ-
cus aureus and mixed anaerobes. Cultures for acid-fast 
bacilli, atypical mycobacterium and fungi were nega-
tive. HSV-2 was detected by PCR on skin swab. The 
penile lesion initially healed following treatment with 
a combination of aciclovir and ciprofloxacin, but then 
relapsed to remit on further treatment with famciclovir 
and inosine prabonex. The patient has remained lesion 
free on long-term prophylactic famciclovir. 
Patient 2. A 76-year-old heterosexual Caucasian man 
who was initially referred by the Dermatology services 
at another hospital to the Urology Department at our 
institution with an ulcer on his penis. He had been di-
agnosed with CLL 18-months previously. No previous 
cytostatic or other treatment had been given. Excision 
of the penile lesion was performed. On histological 
examination chronic ulceration was seen with a chronic 
inflammatory infiltrate in the dermis. Immunohisto-
chemistry for HSV was negative. The penile lesion 
did not recur. However his case was discussed at the 
Regional Penis Cancer MDT and his management 
transferred to the Dermatology Department because of 
concern about a potential skin neoplasm on his right 
buttock. He gave a 12-month history of a persistent, 
painful, slightly ulcerated red nodule measuring 30 × 20 
mm in diameter. Herpetic infection was suspected 
clinically. HSV-2 was confirmed by PCR on the skin 
swab. He was treated with aciclovir 400 mg 5 times 
daily for 2 weeks. The skin lesion resolved and healed 
with post-inflammatory inflammation.

DISCUSSION

Chronic erosive anogenital HSV is classically as-
sociated with untreated human immunodeficiency 
(HIV) infection (1). Chronic erosive and verrucous 
HSV is rarely seen in patients with HIV treated with 
antiretrovirals and is an example of immune recon-
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Fig. 1. Chronic erosive and verrucous herpes simplex of the penis before 
treatment in Patient 1. 
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stitution inflammatory syndrome (IRIS) (2). CLL is 
characterized by progressive defects in humoral- and 
cell-mediated immunity (3) predisposing to increased 
risk of infection. Cell-mediated immunity to HSV is 
largely dependent upon the function of natural killer 
(NK) cells, macrophages and CD4 and CD8 lympho-
cytes (4). HSV antigens directly activate NK cells, 
which upregulate HLA-DR and HLA-DQ and activate 
CD4 T lymphocytes (5). It is worth nothing that HSV 
HIV IRIS cases have not been reported in Caucasians, 
raising the possibility of an immunogenetic factor in 
HSV pathogenesis but their exact interaction remains 
to be determined (3). Immunogenetic profiling was not 
performed in either of these cases. 

HSV2 typically presents as acute, painful, self-
limiting attacks of erythematous papules and vesicles 
in the anogenital region. However, in the immunocom-
promised, the presentation can be chronic and atypical: 
generalised papular eruption, linear erosive ulceration, 
nodules, herpes simplex vegetans (6) or, as in this case, 
a verrucous growth clinically simulating a neoplasm in 
patient 1. The course of presentation in patient 2 was 
protracted. The morphology and anatomic location of 
his lesion was also unusual. The advances in new cy-
tostatic agents and monoclonal antibodies being used 
in CLL have created more profound immunosuppres-
sion in CLL patients. Hence, atypical HSV may be an 
increasing problem (7). Whilst HSV can rarely mimic 
a tumour in the immunosuppressed, the two conditions 
can co-exists (8). Diagnosis of HSV infection can 
usually be made by history, physical examination and 
confirmed by PCR in muco-cutaneous swabs as the 
preferred diagnostic method (9). 

Aciclovir, valaciclovir and famciclovir are all ef-
fective for genital herpes infection (9). HSV resistance 
to aciclovir in immunocompetent patients is rare with 
a reported prevalence of 0.3%, compared with the im-
munocompromised where it varies between 4% to 7% 
(10–12). If aciclovir resistance is present, it is unlikely 
that the patient will respond to aciclovir, valaciclovir 
or famciclovir. In these cases, foscarnet, vidarabine, 
cidofovir or imiquimod can be used (13, 14). Bacteriolo-
gical and virological investigations should be repeated. 
Aciclovir resistance testing was attempted in patient 1 
on several occasions but no HSV could be isolated so 
testing proved impossible. Clinically, aciclovir resis-
tance seems likely in this patient. 

In conclusion, we describe two cases of herpesvirus 
infections in CLL, of which one presented as chronic 
erosive verrucous herpes simplex of the penis similar to 
HSV IRIS in HIV. In this case, the atypical presentation 

mistakenly triggered referral to a tumour specific MDT 
because a penile cancer was suspected. The second case 
presented with a protracted, atypical cutaneous plaque 
on the extragenital site and again cutaneous neoplasia 
was erroneously suspected. It is imperative to inculcate 
a high index of clinical suspicion to prompt early diag-
nosis and management. 
The authors declare no conflicts of interest.
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Male genital lichen sclerosus and hepatitis C
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MADAM, Male genital lichen sclerosus (MGLSc) is an

acquired cutaneous disease of uncertain aetiology. It causes

acute and chronic balanoposthitis and scarring that can

result in significant sexual and urinary dysfunction and has

been associated with squamous carcinoma of the penis. The

aetiopathogenesis of MGLSc is unknown. Prior postulated

pathogenic factors in GLSc include genetic and environmen-

tal influences, exposure to the irritant effects of urine and

infections such as Borrelia and human papillomavirus. A rela-

tionship with hepatitis C virus (HCV) has been suggested

by case reports of extragenital and genital LSc.1–3 We have

therefore screened for HCV seropositivity in a cohort of

patients with MGLSc.

This work was approved by the local Research Ethics

Committee (REC 09 ⁄H0607 ⁄58). We studied 61 men

attending the Male Genital Dermatoses Clinics at Chelsea and

Westminster (CWH) and University College Hospitals

(UCH), London. All had clinical and histology findings con-

sistent with the diagnosis of GLSc. None of the patients had

extragenital LSc upon complete cutaneous examination. The

age range was 22–72 years. Patients had blood samples

taken for HCV antibody titre and conventional liver function

tests (LFTs).

HCV antibody titres were measured either by a third-gener-

ation enzyme-linked immunosorbent assay (ELISA, ARCHI-

TECT anti-HCV; Abbott GmbH & Co. KG, Ludwigshafen,

Germany) (CWH) or electrochemiluminescence immunoassay

(ECLIA, Elecsys anti-HCV; Roche, Basel, Switzerland) (UCH).

None of the 61 patients were HCV seropositive. Nine patients

had deranged alanine transaminases (ALT) ranging between

46 IU L)1 and 171 IU L)1 (reference range 0–37 IU L)1).

These patients and their general practitioners were notified for

further investigation as dictated by individual clinical circum-

stances.

HCV is a single-stranded RNA virus transmitted mainly via

transfusion of blood or blood products. It is well known that

patients with HCV may be asymptomatic and have normal

LFTs so concomitant disease may be easily missed in patients

presenting to genitourinary, dermatology, urology or gynae-

cology clinics.4 The prevalence of HCV seropositivity in the

adult population in England in 2005 was estimated to be

0Æ54%.5 HCV can be associated with both hepatic and extra-

hepatic diseases including skin conditions such as mixed

cryoglobulinaemia, porphyria cutanea tarda and lichen pla-

nus.6

The pathogenesis of the extrahepatic manifestations of HCV

remains unknown. HCV is capable of cytopathic replication in

other cell types such as lymphocytes. HCV may also trigger an

autoimmune process that is directed against antigens expressed

on extrahepatic cells. Another theory suggests that persistent

infection can lead to circulating immune complex formation

deposition in small blood vessels and in tissues, especially the

skin and the kidneys, triggering an inflammatory cascade.6,7

Autoimmune manifestations are common in patients chroni-

cally infected by HCV. These complications can be dominant,

whereas the hepatic disease may be quiescent or mild.8

Autoimmunity has been associated with LSc.9 Autoantibodies

to extracellular matrix protein (ECM1) have been found in

female GLSc and MGLSc but this may be an epiphenome-

non.10 There is strong evidence that MGLSc is due to chronic,

intermittent exposure of susceptible epithelium to urine by

koebnerization under occlusion: MGLSc is exceedingly rare in

the male circumcised at birth.9

Our findings suggest that HCV infection is highly unlikely

to play a pathogenic role in MGLSc.
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News and Notices

DOI: 10.1111/bjd.12122

Applied Photodermatology Course

19th –20th March 2013, Nevill Hall Hospital, Abergavenny

The 2012 Applied Photodermatology course will be held at

the Nevill Hall Hospital Education Centre., 19th–20th March

2013, organised by Professor Alex Anstey, Royal Gwent Hos-

pital, Newport.

The two day course meets a number of educational objec-

tives teaching delegates: how to evaluate patients with photo-

sensitivity; how to identify the pros and cons of pre-

phototherapy phototesting in PUVA and UVB; and how to

identify currently accepted best practice in the practice of

phototherapy for it’s most common applications and to iden-

tify how this differs from practice in their own unit/depart-

ment.

Delegates will acquire the knowledge and skills to evaluate

patients with photosensitivity and diagnose the underlying

cause; to manage patients with prolonged photosensitivity;

and to take on the role of clinical lead for phototherapies in

their own unit.

The course is accredited for 28 CPD points.

For further details and to register for the course please con-

tact:

Jane Jones

Academic Dermatology

C Block

St Woolos Hospital

Stow Hill

Newport

NP20 4SZ

E-mail: jane.jones3@gwent.wales.nhs.uk

93rd Annual Meeting of the British Association of Derma-

tologists 9th – 11th July 2013, Liverpool

The 93rd Annual Meeting of the British Association of Der-

matologists will be held at the ACC Liverpool, 9th – 11th July

2013, organised by Prof Malcolm Rustin, BAD Academic Vice-

President.

Abstracts of papers and posters should be submitted for

consideration by the Scientific Committee. Original commu-

nications will be allotted 15 minutes, which must include

time for discussion.

Online submission will be the only method of abstract sub-

mission available. Full instructions and the submission form

can be accessed via the BAD website www.bad.org.uk/annual-

meeting

The closing date for the receipt of abstracts is Monday 7th

January 2013 and the deadline will be adhered to strictly.

Any abstracts received after this date will not be considered.

The deadline for abstract submissions to any of the special

interest group meetings will be Monday 11th February

2013. Poster submissions on the following topics are strongly

encouraged: audit, medical education, and service delivery.

Conference & Event Services, British Association of Derma-

tologists, 4 Fitzroy Square, London, W1T 5HQ, UK or email

conference@bad.org.uk

Dermatology Updates Meeting 2013

Val d’Isere Centre de Congres

28th – 31st January 2013

Meeting coordinator: Dr Sarah Walsh (sarahwalsh1@nhs.

net)

Details on http://www.doctorsupdates.com

12th World Congress of Pediatric Dermatology, 25th–27th

September 2013, Madrid.

The International Society of Pediatric Dermatology

announces the 12th World Congress of Pediatric Dermatology

to be held in Madrid, Spain, 25th–27th September, 2013.

Please visit the website

www.wcpd2013.com
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Lichen sclerosus associated with perineal
urethrostomy

DOI: 10.1111/bjd.12617

DEAR EDITOR, We welcome the paper by Al-Niaimi and Lyon1

describing periurostomal lichen sclerosus (LSc). Their findings

further bolster the theory that has been promulgated by C.B.

Bunker (C.B.B.) for the past decade that genital LSc is due to

occluded exposure of susceptible epithelium to urine. We

proffer more support for this hypothesis: three cases of LSc

occurring around perineal urethrostomies.

Patient 1 is a 63-year-old man (with hypertension and type

2 diabetes mellitus) who presented with irritation, pallor and

atrophy of the perineal skin radiating circumferentially for

several centimetres around a urethrostomy. This had been per-

formed for end-stage management of a 14-cm distal urethral

stricture due to LSc for which he had previously received two

unsuccessful urethral dilatations.

Patient 2 is a 77-year-old man (with hypertension and hyper-

lipidaemia) who presented with intermittent soreness, sclerosis

and fissures with underlying erythema around a perineal ureth-

rostomy (Fig. 1a). He had previously been treated for panure-

thral LSc by optical urethrotomy followed by self-dilatation.

However, perineal urethrostomy was necessary because recur-

rent stricture caused occlusion at the penoscrotal junction.

Patient 3 is a 74-year-old man (with aortic stenosis, athero-

sclerosis and type 2 diabetes mellitus) who presented with

symptomatic white patches around a perineal urethrostomy

(Fig. 1b). He had undergone several urological procedures for

recurrent extensive urethra strictures: urethroplasty, two-stage

buccal mucosal graft penobulbar urethroplasty and self-cathe-

terization. Deteriorating urinary flow and increasing difficulty

in self-catheterization mandated the perineal urethrostomy.

Perineal skin biopsies were taken from all three patients.

These showed subepithelial oedema, an underlying band of

chronic inflammatory cells, epidermal basal cell degeneration

and lymphocyte exocytosis in keeping with LSc. All three

patients improved following application of 4 weeks of twice-

daily ultrapotent topical steroid clobetasol propionate ointment

(Dermovate�; GSK, Uxbridge, U.K.), with regular barrier

cream and soap substitution; the adjunctive measures have

maintained long-term remissions.

Perineal urethroplasty is a surgical option for patients with

long urethral strictures, severely scarred urethral plate, previ-

ously failed repairs and comorbidities, and those who wish to

avoid complex reconstruction.2 A perineal urethrostomy is

placed proximally in the bulbar urethra, just distal to the

external sphincter for diversion of urine proximal to the

majority of the anterior urethra.3 These men will need to sit

to void after surgery.

LSc is an acquired cutaneous disease of disputed aetiology.

Among prior postulated pathogenic factors in genital LSc are

genetic influences, infection, autoimmunity and environmental

influences.4 C.B.B. has previously proposed that male genital

(MG) LSc is due to chronic, intermittent exposure of susceptible

epithelium to urine and koebnerization under occlusion.4–10 To

recapitulate, MGLSc is exceedingly rare in the male circum-

(a)

(b)

Fig 1. (a) Sclerosis and fissures with underlying erythema around a

perineal urethrostomy. (b) Pallor around perineal urethrostomy.

© 2013 British Association of DermatologistsBritish Journal of Dermatology (2014) 170, pp200–227
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cised at birth unless associated with trauma, instrumentation,

genital jewellery (piercing) and gross anatomical abnormalities

(e.g. frank hypospadias). It virtually never causes perianal

disease; in striking contradistinction to women, the male peri-

neum is never chronically exposed to urinary irritation. In

men and women the distribution of the disease mirrors con-

tact with urine that may have dribbled from the urethral

meatus. Many uncircumcised men presenting with MGLSc

confess to dribbling postmicturition.6 In the circumcised male,

a tiny drop of urine appearing at the meatus postmicturition

will have negligible contact with penile epithelium before

being absorbed by undergarments. In an uncircumcised male,

urine dribbling from the meatus postmicturition will spread

widely between opposed foreskin and penis after the foreskin

has been replaced; many uncircumcised men do not retract

the foreskin adequately for micturition. Occlusion and the

phenomenon of koebnerization create the inflammation, and

sclerosis eventuates. Our magnetic resonance spectroscopy

(MRS) findings suggest that there is not one single indictable

component of urine.10

In the three cases reported above, chronic intermittent leak-

age of urine from the perineal urethrostomy following void-

ing is inevitably occluded between juxtaposed perineal folds

with pathological consequences in the affected skin identical

to the penile situation described above.

The idea that urine is the culprit in GLSc has been widely

broadcast by C.B.B. in lectures and in print for a decade. The

arguments have been presented and the evidence assembled

over a number of years in investigative work ranging from

controlled clinical observation to molecular biology and MRS.

It is slightly disappointing that Drs Al-Niaimi and Lyon have

not acknowledged these contributions in their discussion.

In summary, we describe three previously unreported cases

of MGLSc where the disease has developed on previously

healthy perineal skin following perineal urethrostomy. Our

observations in these cases reinforce the argument that urine

under occlusion is strongly implicated in the pathogenesis of

MGLSc.
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Chronic cutaneous cytomegalovirus infection
in a patient with severe combined
immunodeficiency syndrome

DOI: 10.1111/bjd.12616

DEAR EDITOR, Cytomegalovirus (CMV) infection in immuno-

compromised patients usually presents as a systemic visceral

infection.1 Involvement of the skin by CMV is rare in patients

with acquired immune deficiency syndrome (AIDS), and even

rarer in immunocompromised patients without AIDS.2 Its

current incidence may be underestimated, because both

clinical and pathological features are difficult to identify.1

A 23-year-old man with common variable immunodefi-

ciency was admitted to our hospital with a 7-month history

of a painful ulcerated lesion on his oral mucosa extending

to the right malar and mandibular region, with no response

to treatment with oral aciclovir (Fig. 1). Medical history was

significant for multiple opportunistic infections, epiderm-

odysplasia verruciformis and previous labial herpes simplex

virus infection and herpetic encephalitis. The patient had

also a past history of CMV oesophagitis with a good

response to ganciclovir. Physical examination revealed an

ulcerated vegetating lesion measuring 4�0 9 6�0 cm on the

right mandibular and malar area, extending to the ipsilateral

jugal mucosa, covered with fibrin. Histological examination

of the lesion revealed chronic ulcerated inflammation, with

cytopathic viral effects, such as chromatolysis and multinu-
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Abstract

Male genital lichen sclerosus (MGLSc) is a chronic inflammatory skin disease responsible for male sexual
dyspareunia and urological morbidity. An afeared complication is squamous cell carcinoma (SCC) of the
penis. The precise etiopathogenesis of MGLSc remains controversial although genetic, autoimmune and
infective (such as human papillomavirus (HPV) hepatitis C (HCV), Epstein-Barr virus (EBV) and
Borrelia) factors have been implicated: Consideration of all the evidence suggests that chronic exposure of
susceptible epithelium to urinary occlusion by the foreskin seems the most likely pathomechanism. The
mainstay of treatment is topical ultrapotent corticosteroid therapy. Surgery is indicated for cases
unresponsive to topical corticosteroid therapy, phimosis, meatal stenosis, urethral stricture, carcinoma in
situ (CIS) and squamous cell carcinoma.

Keywords: Male genital lichen sclerosus, etiology, pathogenesis, management

What was known?

MGLSc is a cause of male sexual dysfunction and urological morbidity and associated with squamous
carcinoma of the penis. It has been held to be an autoimmune disease.

Introduction

MGLSc is an acquired, chronic inflammatory cutaneous disease of disputed etiology. It causes acute and
chronic balanoposthitis and scarring that can result in significant sexual and urinary dysfunction as well as
conferring a risk of squamous carcinoma of the penis.[1,2]

The exact incidence and prevalence are difficult to ascertain. This could be because it is managed by many
specialties (dermatology, genito-urinary medicine, urology and pediatrics), as well as significant under-
recognition and hence under-reporting by patients and physicians. The estimated incidence of LSc ranges
from 1/300 (0.3%) to 1/1000 (0.1%) in both sexes.[3] A more recent study reported the incidence of
MGLSc of 1.4 patients per 100, 000 visit.[4] The epidemiology may vary between countries and racial
groups because MGLSc is principally a disease of the uncircumcised although it can persist or recur after
circumcision. There is a bimodal age incidence with peaks in young boys and in adult men, late in the
fourth decade.[4,5,6,7,8]
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Genetic factors

Autoimmunity

MGLSc can be the cause of significant morbidity. The symptomatology is an expression of preputial and
urethral dysfunction very often summarized as male dyspareunia.[2,6,9] The spectrum of presentation is
wide. It may be asymptomatic. Some patients describe spontaneous itching, burning, bleeding, tearing,
splitting (of the prepuce and frenulum), or hemorrhagic blisters or urinary problems such as dysuria and
narrowing of the urinary stream, or anatomical changes of the genitalia. Most men (55%) have symptoms
associated with sexual activity but dyspareunia may be even more common than this statistic due to failure
or difficulty in eliciting the symptomatology.[6] Other presentations are non-retractile foreskin (phimosis),
foreskin fixed in retraction (paraphimosis), urethritis, urethral stricture, urinary retention and renal failure.
Some cases are diagnosed at the presentation of CIS or frank SCC. The disease and its complications have
a significant impact on male sexual health.[6,10]

Signs may be subtle or florid. The organ should be examined systematically and sedulously, including with
a hand lens. The classical genital morphologic manifestations of MGLSc are similar to those features of
the disease encountered at extragenital sites, and include atrophic ivory-white patches (leukoderma) or
plaques, hypertrophic, slightly scaly patches or plaques with telangiectasia and sparse purpura. A
constrictive lichenoid posthitis is commonly seen associated with a fibrotic preputial band causing
“hourglass” “waisting” of the penile shaft. Variable asymmetric, sometimes florid Zoonoid inflammation
may be present and distract the clinician from the correct diagnosis. The glans may be etiolated, affected
by sclerosis especially parameatally and show purpura, ecchymosis or angiokeratomas. Meatal
involvement may be subtle with encroachment and blunting of the architecture or more overt with “pin
hole” narrowing of the meatus, but may be more overt and extensive. Adhesions occur and can be
subcoronal or transcoronal. Anatomical definition is lost with effacement of the coronal sulcus and early
penile papules. The frenulum is a particular target manifesting sclerosis or complete obliteration of the
frenulum.[1,2,6] Perianal involvement with MGLSc in men is very rare.[1,2] Concomitant extragenital
LSc is also extremely rare (<0.1%).[6,10]

Etiology

Genetic factors have been proposed on the basis on reports of familial cases and association
with HLA antigens. Familial LSc has been observed in identical and non-identical twins, sisters, mothers
and daughters.[11,12] Family history was found in 12% of female genital (FG) LSc.[11] However, there is
little evidence of a familial predisposition to LSc in boys.[11,13] The human leukocyte antigen (HLA)
complex is known to determine an individual's susceptibility to inflammatory diseases by influencing both
cellular and humoral immunity. Majority of this work involved women. Several studies have found HLA
DQ7 and, to a lesser extent, HLA DQ8 and DQ9 to be more common in FG LSc than in controls,[14]
especially if the onset of LSc is in childhood.[15] HLA-B*08, B*18, -B*15, B*57, -CW*03, -CW*07,
CW*18, -DQ3, -DQ7, -DRB1*04, -DRB*4, -DRB1*07, -DRB1*12 and the haplotypes HLA-DRB1*12, -
DQB1*03:01/04/09/010 were found to increase susceptibility to FG LSc, whereas HLA-DR17, -
DRB1*03:01/04 and the haplotypes HLA-DRB1*03, -DQB1*02, -DRB1*03:01, DQB1*02:01/02/03
appear to protect against (FG) LSc.[12,16,17] Increased frequencies of HLA-DR11, -DR12 and DQ7 have
been reported in MGLSc.[18]

GLSc has been associated with atopic eczema in boys.[19] Filaggrin (FLG) is a key protein that facilitates
terminal differentiation of the epidermis and formation of the epithelial barrier, and mutations have been
found to be present in atopic dermatitis. A barrier defect due to FLG mutations might contribute to the
susceptibility of genital epithelium to urinary irritation in MGLSc.[20] However, no significant differences
were found in a study of 93 MGLSc with the most prevalent filaggrin loss-of-function mutations (R501X,
2282del4, R2447X and S3247X).[21]

It remains debatable whether autoimmunity underlies this condition. A personal and/or
family history of autoimmunity has been shown to be associated with LSc. Organ-specific antibodies such
as anti-thyroid, gastric (parietal-cell) tissue, intrinsic factor, antinuclear and anti-smooth muscle
autoantibodies have been found in patients with LSc. Autoimmune conditions such as thyroid disease,
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Infection

diabetes, vitiligo, alopecia areata, pernicious anemia, scleroderma and rheumatoid arthritis have been
reported in patients with LSc.[12,15,22,23,24,25] The similarities of some clinical and histopathological
features in LSc and lipoid proteinosis, a rare autosomal recessive genodermatosis associated with
pathogenic loss-of-function mutations in the extracellular matrix protein 1 (ECM1) gene, has led to the
hypothesis that ECM1 autoimmunity might contribute to the etiopathogenesis of LSc.[26,27] Further study
suggested although autoantibodies to ECM1 have been found in both FG- and MGLSc, but this may be an
epiphenomenon.[27,28] Similar conclusion has also been drawn for the role of circulating anti 180NC 16a
and anti-BP230 autoantibodies because the percentage of patients with positive circulating anti-BP 180
antibodies appears not to exceed the number found in general population.[29,30] It has been proposed
there might be different pathogenetic background in male and female patients with preponderance of the
role of autoimmunity in (FG) LSc.[31] Furthermore, different percentages of CD4+ and FOXP3+
lymphocytes were observed in (FG)- and MGLSc suggesting a different pathogenetic pathway.[32]

(i) Acid-fast bacilli and spirochates

Previous studies have linked several infective agents with LSc. These include acid-fast bacilli and
spirochetes.[33,34,35]

(ii) Borrelia burgdorferi

Acrodermatitis chronica atrophicans caused by Borrelia burgdorferi has some clinical and
histological similarities with LSc. Many studies to date have produced conflicting results, which
could be due to regional variations in Borrelia burgdorferi and different experimental technique
used.[36,37] Such an association has been negated.[38]

(iii) HPV

Human papillomavirus (HPV) infection has been implicated as a causative agent. A variety of HPV
sub-types such as HPV 16, 18, 33 and 51 have been reported in MGLSc.[39] It remains debatable
whether some of these HPV are merely skin surface “passenger HPV” or “driver HPV” that are
implicated in the pathogenesis of MGLSc. p16  can be used as a surrogate biomarker to
confirm the diagnosis of HPV-infected penile lesions.[39,40,41,42] Recent evidence has shown that
there is a lack of clinical correlation of MGLSc with HPV and MGLSc has an HPV-unrelated
transcriptosome,[6,43] endorsing the view that HPV might be an innocent bystander.[43] Another
study has shown that there was no difference in prevalence of MGLSc between HPV-positive and -
negative samples.[44] HPV has also shown to be absent from the foreskin of boys circumcised for
persistent phimosis after their first year of life and that topical glucorcorticoid treatment failure is
not associated with HPV or any specific histopathological changes.[45] However, strong
immunostaining for p16  correlated with HPV16/18 infection in 6 out of 18 cases of MGLSc
has been reported.[39] A larger study is required to examine this association. Recent work has
shown that there is no correlation of MGLSc (n = 62; HPV positivity = 37.9%) with p16
immunostaining (P = 0.53) suggesting the detection of skin surface “passenger HPV” and it is
unlikely to play a role in the etiopathogensis of MGLSc.[46]

(iv) HCV

HCV has been implicated by case reports[47,48] but a recent study from our group (n = 61) showed
that not one patient with MGLSc had HCV suggesting that it is highly unlikely to play a pathogenic
role in MGLSc.[49]

(v) EBV

Epstein–Barr virus (EBV) DNA has been found in 26.5% of 34 vulvar biopsies with FGLS
compared with 0% in controls[50] but its role in MGLSc is not known.

INK4a

INK4a

INK4a
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Environmental factors

Exposure to urine

Other factors

MGLSc and SCC

LSc demonstrates the Koebner phenomenon. It arises from areas that have
undergone trauma, in old scars (e.g. after vulvectomy and circumcision), on skin grafts, at sites prone to
constant friction, and after sunburn or radiation treatment.[51,52,53,54,55,56]

MGLSc is unequivocally a disease of the uncircumcised male.[6] MGLSc is exceedingly
rare in the male circumcised at birth indicating that the foreskin must play an obligate role in the
etiopathogenesis of MGLSc. However, MGLSc does occur in the circumcised male: with hypospadias,
with genital jewelry (piercing), after surgery, trauma and instrumentation and in the bariatric patient. It
does recur in grafts especially skin grafts more than mucosal grafts.[6,57,58,59]

Post-micturition dribbling or microincontinence has been proposed to play a central role in the
etiopathogenesis of MGLSc.[60,61,62,63,64] Many men presenting with MGLSc confess to dribbling
post-micturition. A recent study by our group has shown that 91-100% men with MGLSc have dribbling
compared to 14% controls implicating the role of post-micturition microincontinence in MGLSc.[65]
Furthermore, MGLSc patients are often found to have an abnormal urethral meatus or navicular fossa on
meticulous examination. In the circumcised male, a tiny drop of urine appearing at the meatus post-
micturition will have negligible contact with a keratinized glans before being absorbed by undergarments.
In an uncircumcised male, with a similarly dysfunctional terminal urethral apparatus, the situation is very
different. In men, dribbled urine, consequent upon post micturition microincontinence, is likely to pool and
become occluded between the inner prepuce and distal penis/glans, affecting the frenulum, perimeatal
glans and visceral prepuce. Occlusion and the phenomenon of koebnerization precipitate inflammation;
inflammation progresses to sclerosis.[6,61,63,64,66] The urinary hypothesis is also supported by the
observation of LSc occurring around perineal urethrostomies in patients who undergone perineal
urethroplasty for long urethral strictures or severely scarred urethral plate. Chronic intermittent leakage of
urine from the perineal urethrostomy following voiding is inevitably occluded between juxtaposed perineal
folds with identical pathological consequences in the affected skin to the penile situation described above.
[67] This hypothesis is strengthened by the occurrence of extragenital LSc in the peristomal skin in
urostomy patients likely due to occlusion and urine contact.[68]

Whether MGLSc is a non-specific pathological response to urinary exposure or there is some specific
mechanism or culpable constituent of urine remains unknown. Magnetic resonance spectroscopy study
suggests that there is not one single indictable component of urine.[69]

The risk of transformation of MGLSc to carcinoma in situ (CIS) is difficult to quantify.
Early microinvasive disease might be challenging to diagnose clinically against a background of LSc. A

Drugs
A small study has shown an inverse relationship between the presence of vulval LS and use of
beta-blockers and ACE inhibitors. ACE inhibitors may diminish the LSc inflammatory process
and therefore protect from LSc. Beta-blockers block cyclic AMP level resulting in upregulation of
keratinocyte proliferation, reduced differentiation and increased motility of lymphocytes, which
may influence the clinical expression of patients with LSc.[70] The role of drugs in the causation
of MGLSc is not known.

(i)

Metabolic disease
A recent case-controlled study suggested that there might be a metabolic or lifestyle component in
the etiology of MGLSc. Increased rates of elevated body mass index, diabetes mellitus, coronary
artery disease (CAD) and smoking were observed in MGLSc compared to control group.[71,72]
Diabetes mellitus and CAD are known to be associated with microvascular disease systematically,
and the authors suggested an association of LSc with direct vascular compromise.[71] However,
obese men are frequently seen with GLSc, including those where suprapubic obesity and
retraction of the penis (the “vanishing penis”) into the pubic mound create a pseudo or neo
foreskin in males circumcised at birth or later.

(ii)
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MGLSc and melanocytic lesions

retrospective review by Barbagli et al. of 130 patients with MGLSc, revealed 11 men (8.4%) with
premalignant or malignant features (7 cases with SCC, 2 cases with verrucous carcinoma, 1 case of SCC
associated with verrucous carcinoma and 1 case of erythroplasia of Queyrat).[73] The time interval
between diagnosis of LSc and the development of SCC was 14-30 years. Two forms of penile
intraepithelial neoplasia (PeIN) have been described (analogy with the vulvar intraepithelial neoplasia
classification): Differentiated PeIN which is often associated with MGLSc and undifferentiated or
Bowenoid PeIN which is associated with HPV infection.[74]

The association of GLSc and SCC is widely recognized and the risk has been estimated at between 2% and
12.5%.[13,73,75,76,77] MGLSc is also considered one of the two pathways for the development of CIS
and penile cancer, the other being via HPV infection.[2,74] However, in a large series of patients from our
clinics not one patient developed SCC, suggesting that accurate diagnosis and definitive curative
management are central to arresting carcinogenic drive.

Atypical genital melanocytic naevus has been reported concomitantly in
patients with FG- and MGLSc.[78,79,80] Cases of melanoma complicating FGLSc have appeared in the
literature.[81,82,83,84,85] We have seen three in MGLSc.[86] It has been postulated that LSc might be an
immune response possibly triggered by the melanocytic lesion, alternatively that the inflammatory
environment of LSc provides a microenvironmental niche promoting melanocytic neoplasia.

Diagnosis and Treatment

Most cases of MGLSc can be diagnosed clinically. Under some circumstances a biopsy can be performed.
A biopsy is useful to exclude neoplastic transformation and differentiate LSc from erosive lichen planus,
scarring cicatricial pemphigoid and lichen simplex.[1,2] The histology of LSc is characterized by
flattening of the epidermis with variable hyperkeratosis, hydropic degeneration of basal cells and an
inflammatory cell dermal infiltrate. However, biopsy histology of MGLSc may be non-specific, depending
on timing, site and severity.[87] A biopsy of the most clinically abnormal area, for example, of
inflammation or scarring, may not yield a histological diagnosis. There may be nonspecific inflammatory
changes (e.g. zoonoid) leading to an erroneous diagnosis of Zoon's balanitis. In many men the preputial or
glanular changes may be secondary and reactive to the balanopreputial dysfunction created by the
principal proximate or adjacent or apposed site of the LSc. A negative biopsy does not exclude LSc. A
negative biopsy does not exclude neoplasia.[2,9,66,88]

The treatment of MGLSc aims to achieve optimal symptomatic relief, prevention of further deterioration
of anatomical architecture changes and a theoretical mitigation of malignant transformation. Our
understanding of the role of occlusional contact with urine in the pathogenesis is fundamental to the
effective management and the prognosis of MGLSc.[65,89]

Treatment protocols in GLSc are well-established (level evidence III).[2,6,66,90] Avoidance of contact
with soap and urine are essential. Regular use of skin barrier emollient should be instituted. Short, trimmed
pubic hair is recommended to avoid hair trapping between the foreskin and the glans penis and hence
minimize irritation, abrasion and consequent inflammation.[89] Early aggressive treatment may prevent
disease progression.[91] An ultrapotent topical corticosteroid (usually clobetasol propionate (level
evidence I)) used under supervision for a finite course is effective[2,92,93,94] and usually problem free,
but herpes simplex and wart reactivation do occur.[90,95] prophylactic aciclovir should be prescribed for
patients with a history of genital HSV. Most men achieved remission by ultrapotent topical corticosteroid
(50-60%).[6] Topical calcineurin inhibitors should not be used in MGLSc because of a theoretical
synergistic risk of SCC.[6,61,62,69] If maximal conventional medical treatment is not possible or fails
then circumcision is recommended. Removal of the foreskin alters the local environment of glans penis: It
removes the occlusive and koebnerizing effects of the foreskin and hence mitigates the consequences of
post-micturition microincontinence. Circumcision is curatively effective in the majority (at least > 75% but
precise long term follow up data are lacking).[6] Some men might require advanced urethromeatal surgery.343
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Our results show that accurate diagnosis and rational management restores sexual function and mitigates
the risk of urinary dysfunction and can conserve the foreskin in about 50%. Furthermore, not one patient
of the many hundreds of patients seen in the clinic over 20 years has yet developed penis cancer.[6]

Conclusion

MGLSc is an acquired, chronic, inflammatory and fibrosing cutaneous disease responsible for significant
sexual and urological dysfunction as well as creating a risk of squamous carcinoma of the penis. The
etiology of MGLSc is now much better understood. It is not primarily an autoimmune condition. It is
likely that an interaction between the irritant effects of urine and other pathogenic factors, such as
chronicity, occlusion and as yet undetermined differential epithelial susceptibility, or reaction, to injury, are
necessary for the development of MGLSc. Better understanding the pathogenesis of MGLSc is important
to minimize sexual morbidity, urological dysfunction, mitigate the cancer risk it generates and preserve the
foreskin when possible.

What is new?

MGLSc is due to chronic urinary micro incontinence and occlusion. It is treated with either a short
course of ultrapotent topical steroid or circumcision.

Footnotes
Source of support: Skin Treatment and Research Trust (START) and Sir John Fisher Foundation

Conflict of Interest: Nil.
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