Title:
Image challenge: Breast lesion in an immunocompromised patient


Running title:
Breast lesion in immunocompromised patient


Authors:
Ravi Mehta1,2, Malick M Gibani1,2, Marie Anne Chattaway3, Anan Ghazy1


Affiliations:
1– Imperial College Healthcare NHS Trust, Hammersmith Hospital, United Kingdom
2– Department of Infectious Disease, Imperial College London, United Kingdom
3– Gastrointestinal Bacteria Reference Unit, Public Health England, United Kingdom 


Corresponding Author:
Ravi Mehta
Hammersmith Hospital
72 Du Cane Road
London, UK
W12 0HS
ravi.mehta@nhs.net
+447800953620


Abstract:
A 47-year-old immunocompromised patient was admitted with a 19-day history of worsening pain and swelling in her right breast. She did not improve with an empirical course of oral flucloxacillin. An ultrasound-guided aspiration of the lesion was performed, as well as a CT scan of her thorax, abdomen and pelvis.
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History:
A 47-year-old female presented to hospital in June 2020 with a 19-day history of worsening pain and swelling in her right breast. Seventeen days prior to admission, she was seen by her GP, who started empirical flucloxacillin 500mg four times a day. Pain, tenderness and swelling persisted despite 12 days of oral flucloxacillin, aspiration of 80ml of frank pus and five days of oral ciprofloxacin 500mg twice a day. She was systemically well and denied fevers, nipple discharge, trauma or diarrhoea. She complained of 20kg weight loss over two years. She had a background of end stage renal failure secondary to lupus nephritis, managed by peritoneal dialysis. She had been diagnosed with HIV infection six months previously (nadir CD4+ count 796, diagnosis viral load 22200 copies/ml) and was stably established on antiretroviral therapy with an undetectable viral load and CD4+ count of 804. Regular medications included azathioprine 50mg on alternate days, and daily prednisolone 5mg, hydroxychloroquine 200mg, lamivudine 50mg and dolutegravir 300mg. Her last travel was to Jamaica six months prior to presentation, where she stayed with family in an urban setting. Examination of her breast on admission revealed a 5 x 5 cm erythematous, tender and non-discharging mass under the areola. Admission blood revealed a total white cell count of 21.3 x 109 (neutrophil count 18.8 x 109) and a CRP of 171 mg/L. Computed tomography of her thorax, abdomen and pelvis was performed for her weight loss.

What is the major abnormality on the CT and ultrasound scans (A, B)?

What pathogens can cause this presentation?

Image challenge
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Computed tomography of the thorax (A) and ultrasound scan of breast (B). Erythematous swelling under the areola region of right breast (C, published with patient’s permission).



Image challenge (answers and discussion):
The imaging, consistent with the history and examination findings, showed a right sided multi-loculated abscess, as shown by the arrows. 
A
B

Pus aspirated from the breast mass one week prior to admission grew non-lactose fermenting colonies on MacConkey agar, identified as Salmonella species by matrix assisted laser desorption ionization time-of-flight (MALDI-TOF) mass spectrometry. Antimicrobial susceptibility testing via disc diffusion showed sensitivity to ceftriaxone and ciprofloxacin. The isolate was sent to the Public Health England Gastrointestinal Bacteria Reference Unit, (reference number 954943), where whole genome sequencing confirmed Salmonella enterica subspecies enterica (I) serovar Enteritidis (eBURST group 4, sequence type 11) and contained a single gyrA gene mutation (gyrA_[87:D-Y]) in the quinolone resistance-determining region (QRDR).1 2 An admission stool sample was negative for Salmonella species by PCR panel (EntericBio, Serosep). There was no growth from two sets of peripheral blood cultures, although these were taken post administration of ceftriaxone (see below).

Staphylococcus aureus infection accounts for the majority of breast abscesses. Other organisms isolated less frequently include coagulase-negative Staphylococci, Streptococcus spp., Bacteroides spp., Corynebacteria spp., Proteus mirabilis, and Pseudomonas aeruginosa.4 5 6 Breast abscess formation is a rare but increasingly recognised complication of invasive Salmonella infection, including with both typhoidal and non-typhoidal Salmonella serovars.7 8 9 10 11 12 13 14 15 16 17 18 Defects in cell mediated immunity, including HIV infection such as in this instance, are recognised risk factors for invasive non-typhoidal Salmonella infection.19 20 We speculate that in our patient, breast abscess formation was preceded by bacteraemia and haematogenous seeding to breast tissue. Her blood cultures remained sterile, probably due to prior administration of ceftriaxone. Notably, she did not give a preceding history of a diarrhoeal illness. 

On admission, she was commenced on intravenous ceftriaxone 2g once daily and incision and drainage of the abscess under general anaesthesia was performed, where 200ml of pus was drained. Salmonella Enteritidis was again cultured from the drained pus. This isolate retained sensitivity to ceftriaxone but now demonstrated resistance to ciprofloxacin via disc diffusion. The minimum inhibitory concentration of ciprofloxacin was 0.094mg/L (resistant) and of azithromycin was 8mg/L (sensitive).3 We continued intravenous ceftriaxone for a total of 10 days followed by oral azithromycin 500mg once daily for five days.  She remained well and afebrile throughout. At follow up two weeks after discharge, there was no evidence of recurrence of infection and her inflammatory markers had significantly improved (white cell count 7.5 x 109, CRP 10.0 mg/L). Two months following discharge, her breast wound had completely healed.

Analysis of the sources of all Salmonella isolates referred to Public Health England over the last 16 years (01/01/2004-14/08/2020) showed that 84 Salmonella isolates were grown from pus/abscess sources, accounting for 0.02-0.18% of human infections each year. The serovars most often associated with abscesses  were Enteritidis (n=29, 34.5%), Typhimurium (n=12, 14.3%), Paratyphi A (n=4, 4.8%), Oranienburg, Typhi, Virchow (each n=3, 3.6%), Newport, Saintpaul, Schwarzengrund (each n=2, 2.4%) along with 24 other serovars (each n=1, 1.2%) (Table). 

Consistent with emerging fluroquinolone resistance amongst global Salmonella isolates, our second isolate was shown to have developed resistance to ciprofloxacin, highlighting the changing pattern of antibiotic susceptibility in the era of antimicrobial resistance.20 It is likely that this isolate developed this resistance due to an additional QRDR mutation or acquisition of a plasmid-mediated quinolone resistance gene, but unfortunately the isolate was unavailable for whole genome sequencing to further investigate.

In summary, we describe a rare complication of a breast abscess secondary to infection with Salmonella Enteritidis. Clinicians should be mindful of this pathogen when managing breast abscesses, especially in immunosuppressed patients. With our follow up culture seven days later demonstrating emerging resistance to ciprofloxacin, we highlight the growing threat of antimicrobial resistance and importance of microbiological identification and sensitivity testing in such cases.

Diagnosis:
Breast abscess secondary to infection with Salmonella Enteritidis.
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Table
Salmonella Serovars isolated from pus/abscess infections (2004-2020) tested at Public Health England. ND = not determined as isolate was tested using serology before WGS testing was implemented in 2015; *serovars or sequence types typically associated with invasive disease.
	Salmonella Serovar isolated from pus/abscess
	Sequence Type (ST)
	Serovar Number (total n=84)
	% (of pus/abscess infections)

	 Enteritidis
	11(n=22), 3233(n=1), ND (n=6)
	29
	34.5

	 Typhimurium
	19 (n=4), 36 (n=2), 313* (n=1), ND (n=5)
	12
	14.3

	 Paratyphi A*
	85 (n=3), 129 (n=1)
	4
	4.8

	 Oranienburg
	23 (n=2), ND (n=1)
	3
	3.6

	 Typhi*
	1 (n=2), ND (n=1)
	3
	3.6

	 Virchow
	16 (n=2), ND (n=1)
	3
	3.6

	 Newport
	31 (n=1), 156 (n=1)
	2
	2.4

	 Saintpaul
	27 (n=1), 50 (n=1)
	2
	2.4

	 Schwarzengrund
	96 (n=1), 2250 (n=1)
	2
	2.4

	 Agama
	2223
	1
	1.2

	 Agona
	13
	1
	1.2

	 S. diarizonae (53:k:z)
	3823
	1
	1.2

	 S. arizonae (41:z4 , z23:-)
	P4626
	1
	1.2

	 Bareilly
	203
	1
	1.2

	 Bispebjerg
	422
	1
	1.2

	 Brandenburg
	20
	1
	1.2

	 Chester
	2063
	1
	1.2

	 Choleraesuis
	145
	1
	1.2

	 Corvallis
	1541
	1
	1.2

	 Derby
	682
	1
	1.2

	 Dublin*
	10
	1
	1.2

	 Flint
	ND
	1
	1.2

	 Give
	516
	1
	1.2

	 Hadar
	473
	1
	1.2

	 Infantis
	32
	1
	1.2

	 Kentucky
	ND
	1
	1.2

	 Mikawasima
	1815
	1
	1.2

	 Paratyphi B*
	ND
	1
	1.2

	 Poona
	ND
	1
	1.2

	 Ridge
	2022
	1
	1.2

	 Senftenberg
	14
	1
	1.2

	 Stanleyville
	ND
	1
	1.2

	 S. enterica (unnamed)
	ND
	1
	1.2
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