Evaluation of functional outcomes following a second focal-HIFU in men with primary localised, non-metastatic prostate cancer; Results from the High Intensity Focused Ultrasound Evaluation and Assessment of Treatment (HEAT) Registry

Abstract
Objectives
To assess change in functional outcomes after second focal-HIFU compared to one focal-HIFU treatment.  

Patients and Methods
In this multi-centre study (2005-2016), 821 men underwent focal-HIFU for localised non-metastatic prostate cancer. PROMS on IPSS, pad usage and erectile function (EF-score) were prospectively collected for up to 3 years. Inclusion criteria were men who had completed at least one follow-up questionnaire.
The primary outcome was comparison of change in functional outcomes between baseline and follow-up after one focal-HIFU or second focal-HIFU using IPSS, EPIC and IIEF questionnaires.

Results 
Of 821 men, 654 had one focal-HIFU and 167 had a second focal-HIFU. 355 (54.3%) men undergoing one focal-HIFU and 65 (38.9%) having second focal-HIFU returned follow-up questionnaires, respectively. Mean age and PSA were 66.4 and 65.6 years, and 7.9 and 8.4 ng/ml respectively. After one focal-HIFU, mean change in IPSS was -0.03 (p=0.02) and IIEF (EF-score) 0.4 (p=0.02) at 1-2 years with no subsequent decline. Absolute rates of erectile dysfunction increased from 9.9% to 20.8% (p=0.08), leak-free continence decreased from 77.9% to 72.8% (p=0.06) and pad-free continence from 98.6% to 94.8% (p= 0.07) at 1-2 years, respectively. 
IPSS following second focal-HIFU decreased by -1.3(p=0.02), mean IPSS change was +1.4 at 1-2 years(p=0.03) and +1.2 at 2-3 years (p=0.003). Mean change in EF-score after second focal-HIFU was -0.2 at 1-2 years(p=0.60) and -0.5 at 2-3 years(p=0.10) with 17.8% and 6.2% new erectile dysfunction. New pad use was 1.8% at 1-2 years and 2.6% at 2-3 years.

Conclusion
A second focal-HIFU procedure causes minor detrimental effects in urinary and erectile function. Data can be used to counsel patients with non-metastatic prostate cancer prior to considering HIFU therapy.
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Introduction
Primary focal therapy to treat localised prostate cancer has shown favourable short to medium term oncological and functional outcomes, particularly with regard to urinary and sexual function1. Recently published data from the multicentre High Intensity Focused Ultrasound Evaluation and Assessment of Treatment (HEAT) registry on 625 men with largely intermediate and high-risk cancer has shown a 5-year failure free survival of 88% with pad-free incontinence of 98%1. 5-year cancer specific survival was 100% supporting the oncological safety of focal therapy as a treatment modality for localised prostate cancer. In this cohort approximately one in five men received a second session of focal-HIFU to treat residual and/or recurrent disease. 

We have previously published functional outcomes from a single session of focal-HIFU and focal-cryotherapy and also on functional outcomes following second whole-gland HIFU treatment demonstrating minor detrimental effects2,3. However, there is a paucity of data on the effects of a second focal-HIFU on functional outcomes4. We present an analysis based on data from the HEAT registry assessing change in urinary function and erectile function parameters in men who underwent a second focal-HIFU. 


Patients and Methods
Between November 2005 and November 2016, 821 men underwent HIFU for localised non-metastatic prostate cancer at 6 centres and data collected prospectively within the High Intensity Focused Ultrasound Evaluation and Assessment of Treatment (HEAT) Registry. Eligibility criteria were Gleason 7 or high-volume Gleason 6 disease with maximum cancer core length > 4mm, stage T1c-radiological T3aN0M0 and PSA 20ng/ml however some men with disease characteristics outside of these parameters chose to undergo focal-HIFU5. All cases were reviewed in a multi-disciplinary meeting and also offered alternative radical treatment options.  

As reported previously1, evaluation for focal suitability involved mpMRI to localise lesions and targeted biopsies of Likert score 3-5 lesions combined with systematic or transperineal 5-10mm mapping biopsy. Radioisotope bone scanning and/or cross-sectional CT was used in intermediate or high-risk cases to rule-out distant metastases. 

Surgeons were trained as previously outlined via online modules, observation, proctoring by a clinician and mentorship by an expert clinical applications specialist1. Hemiablation, wide local ablation, hockey stick, subtotal, focal (quadrant) and lesion control treatment plans were included. The only exclusion criteria was previous use of whole gland therapy. A second focal-HIFU was permitted in our protocol as part of the focal therapy intervention for residual or recurrent disease detected during follow-up. The margin was generally 5-10mm and did not differ from primary to second treatment.	Comment by Catherine Lovegrove: Response to reviewer 1, comment 5

As per follow-up protocol, 3-6 monthly PSA tests and 1-2 yearly mpMRI were performed. Two increases from the PSA nadir were investigated by biopsy or mpMRI with subsequent biopsy if suspicious lesions were identified. A second focal-HIFU was offered for clinically significant, localised cancer on in-field or out-of-field biopsy or when mpMRI showed Likert 5 lesions in-field associated with rising PSA. Radical prostatectomy or radical radiotherapy were also offered.

PROMS
Patients were asked to complete pre- and post- operative postal PROMS questionnaires (International Prostate Symptom Score (IPSS) and Expanded Prostate Cancer Index Composite (EPIC)) and inclusion criteria for the presented analysis were men who had undergone focal-HIFU for localised non-metastatic prostate cancer and had completed at least one questionnaire after one focal-HIFU and one questionnaire before and after second focal-HIFU. These were categorised into 1-2 and 2-3 year post-treatment time points within the database. Patients were grouped into two cohorts for analysis. First, men having one focal-HIFU and second, men undergoing a second focal-HIFU. Existing institutional ethics committee exemption was granted by the Institutional Joint Research Office. Confidentiality of patients was maintained through allocation of non-identifiable, pseudo-anonymised registry numbers.

Primary outcome
Primary outcome was mean change in functional outcomes in men having one focal-HIFU and those undergoing a second focal-HIFU. This was evaluated using IPSS, pad-free and leak-free status extracted from the EPIC urinary continence domain and a 6 point scale (0-5) based on the response to question 2 from the International Index of Erectile Function (IIEF-5) questionnaire to gauge erectile function (EF) - “When you had erections with sexual stimulation, how often were your erections hard enough for penetration?” 6-8. This was scored 0-5 (0 - no sexual activity, 1 - almost never/never, 2 - a few times (much less than half the time), 3 - sometimes (about half the time), 4 - most times (much more than half the time) and 5 - almost always/always. Erectile function was analysed by two methods; first, based on change in mean score at specified time points and second, as a binary variable with scores 0-1 constituting erectile dysfunction and scores 2-5 constituting adequate potency. Due to the multicentre nature of the database and numerous outcome measures being collected, no other parameters from the EPIC or IIEF5 questionnaire were recorded.

Variables and Statistical analysis
Data was collected on age, PSA, prostate volume, Gleason grade, combined MRI T-stage, maximum cancer core length (MCCL), use of pre-HIFU hormonal therapy (Bicalutamide 50mg or 150mg) and the extent of ablation (treatment plan). IPSS, pad-free/leak-free status, and erectile function data was collected at baseline, 1-2 years and 2-3 years. A decrease in IPSS  score was associated with improved function, decrease in EF and EPIC scores were indicative of worse function. Descriptive statistics were used to describe demographic data and functional outcomes. Mann-Whitney and Fisher’s-exact tests were used to compare baseline characteristics between continuous and categorical variables between the two cohorts. Independent T-test, Mann-Whitney and Fisher’s tests were used to valuate baseline characteristics. Paired T-tests and McNemar’s tests were used in evaluation of functional outcomes at different stages of follow up, the former for IPSS and EF scores, the latter for pad-free, leak-free and erectile dysfunction status. All statistical analyses were undertaken using SPSS v.25 (IBM Corp., Armonk, NY, USA) and R version 3.5.3. Statistical significance was pragmatically set at p-values <0.05 due to multiple testing. 	Comment by Catherine Lovegrove: Response to reviewer 1, comment 4



Results

Patient Characteristics
Between November 2005 and November 2016, 821 men underwent focal-HIFU as a primary treatment for non-metastatic prostate cancer: 654 men had one focal-HIFU and 167 had a second focal-HIFU. 355 (54.3%) and 65 (38.9%) men returned follow-up questionnaires respectively and were included in this analysis (Figure 1). Median follow up in the group having one focal-HIFU was 64.9months (IQR 41.9-78.9) and 72.5 months (IQR 65.8-91.0) in the second focal-HIFU group. Groups were comparable at baseline other than the second focal-HIFU cohort having a higher prevalence of T2 disease (74.4% vs 79.9%) (Table 1). Both cohorts reported similar baseline functional status prior to any HIFU treatment.

At baseline, IPSS questionnaire data was available in 254 (71.5%) having one focal-HIFU. 48 (73.8%) second focal-HIFU patients provided baseline (before first-focal HIFU treatment) IPSS scores. Continence outcomes were available in 294 (82.8%) of one focal-HIFU group and 61 (93.8%) of second focal-HIFU group with erectile function outcomes available in 161 (45.4%) and 34 (52.3%), respectively.

Functional Outcomes 

One focal-HIFU
There was significant improvement in mean IPSS reported at baseline versus 1-2 years post-treatment (-0.03, P=0.02) and a decline in EF score was seen of -0.4 (p=0.02) and -0.4 (p=0.02) respectively (Figure 2). From 1-2 years to 2-3 years after one focal-HIFU no further changes occurred in these domains (Table 2). 77.9% were leak-free continent at baseline, 72.8% at 1-2 years (p=0.06) and 73.5% at 2-3 years (p=0.5) (Figure 3). Pad-free rate at baseline was 98.6%, which fell to 94.8% (p=0.07) at 1-2 years and 95.3% (p=0.2) at 2-3 years (Figure 3). At baseline, 9.9% reported erectile dysfunction compared to 20.8% at 1-2 years and 18.3% at 2-3 years (Figure 3) (baseline vs. 1-2 years [p=0.08] and 1-2 years vs 2-3 years [p=0.7]). 

Second Focal-HIFU
Men undergoing a second focal-HIFU demonstrated a significant deterioration in mean IPSS score between baseline and after their first focal-HIFU of -1.3 (p=0.02, Table 3). Change in mean EF-score was -0.6 (p=0.2) (Table 3) with an associated 6.9% rise in reported erectile dysfunction (p=0.43)(Figure 4). There were no changes in rates of urinary leakage (+0.8%, p=0.8)(Figure 5).

Subsequently, a change in IPSS was observed at 1-2 years post-redo treatment of +1.4 (p=0.03) and at  2-3 years of +1.2 (p=0.003) (Table 3,Figure 6). Overall IPSS did not change from baseline.  Erectile function deteriorated between baseline and final follow-up in this cohort. Mean change in EF-score was -0.2, 1-2 years after second focal-HIFU (p=0.6) and -0.5 after 2-3 years (p=0.1) (Table 3, Figure 6). Rates of erectile dysfunction were 30.6% and 19.0% at 1-2 years and 2-3 years follow-up, respectively, compared to 12.8% before second focal-HIFU (Figure 4). 72.9%, 71.4% and 78.9% were leak-free continent before second focal-HIFU, and at 1-2 years and 2-3 years after, respectively (Figure 5).	Comment by Lovegrove, Catherine: Response to reviewer 2 comment 4.
100%, 98.2% and 97.4% were pad-free continent before second focal-HIFU, and at at 1-2 years and 2-3 years after, respectively (Figure 7). The changes in the proportion of men with erectile dysfunction, pad-free incontinence and leak-free incontinence were not statistically significant (p>0.05).



Discussion
This study provides the first analysis of functional outcomes following a second focal-HIFU treatment for primary, non-metastatic prostate cancer. In summary, men who underwent one focal-HIFU had improvement in urinary function with a mean IPSS score decrease of -0.03 after 1-2 years. EF scores deteriorated with a clinically relevant change.  This is also highlighted by the fact that in our primary cohort, at baseline 9.9% reported erectile dysfunction, compared to 20.8% and 18.3% post-operatively. Men who underwent second-HIFU showed an initial improvement in their IPSS scores of 1.6 points after first focal-HIFU treatment. Subsequently genitourinary function both declined after a second focal-HIFU treatment with a 1.2 to 1.4 point increase in IPSS and 13.1% to 24.7% reporting new ED since baseline. Rates of new pad-usage were 1.8% to 2.6% after second focal-HIFU.

Overall this data demonstrates a deterioration in urinary and sexual function after a second- HIFU treatment. The effect on urinary function is likely to be related to tissue necrosis or thermal injury to the urethra and striated sphincter at the level of the prostatic apex9. With this in mind, appropriate margins can mitigate against adverse outcomes9. Potential causes for erectile dysfunction following focal therapy include thermal effects on the neurovascular bundles10-12.

Systematic reviews assessing return to baseline erectile function after focal or whole gland ablation have previously shown much heterogeneity in outcome measures13. The literature suggests that in patients receiving HIFU, return to baseline erectile function occurred by six-months follow-up13. In many studies, reported sexual outcomes can be misleading, for example focussing on proportion of men with potency postoperatively rather than evaluating those who experienced a decline in function, the extent of their decline and any association with quality of life outcomes demonstrates a need for standardisation of reporting outcomes. Researchers have highlighted the poor quality, heterogenous findings with short follow up and our study addresses this by utilising validated questionnaires with longer term follow-up. Our results show that a second focal-HIFU for localised prostate cancer treatment has very real effects on erectile function in approximately one in ten men undergoing primary HIFU at 2-3 year follow-up after primary HIFU (Figure 3) and 6% of those undergoing redo-HIFU (Figure 4). It is worth noting that after both primary and redo-HIFU, rates of erectile dysfunction at 1-2 years improve in the subsequent year of follow-up indicating that early effects of HIFU on potency are transient in a proportion of men. This is important in consenting patients for treatment and in addressing expectations for post-treatment functional outcomes. Furthermore this should be contextualised in reference to alternative treatments e.g. radical prostatectomy or radiotherapy which confer significant side-effects of incontinence in 5-10% and erectile dysfunction in up to 50% of patients 14-17. 	Comment by Lovegrove, Catherine: Response to Reviewer 2 comment 3.

When comparing our results to reported studies in the literature, the only comparable paper is that of Berge et al. This analysis, from our own HEAT registry of whole-gland HIFU cases, in patients undergoing redo HIFU suggested equivalence between the rate of adverse events after first and redo treatments and reported worse urinary function in terms of pad and leak status both after initial HIFU treatment and decline in leak-free status after redo whole-gland HIFU- differences not observed in this focal outcomes study. 

Evaluation of quality of life outcomes after focal HIFU have previously identified no overall change at 24 months18. A phase I/II focal hemiablation study for primary, localised prostate cancer found similar results to our data with no significant difference between baseline, three and six month follow up for erectile function with 90% pad-free and leak-free status at six months19. Our findings reflect these outcomes and contribute further to existing literature in demonstrating no change in these domains following a second focal-HIFU.


Strengths associated with the present study include the large, prospective, multi-centre design with over 5 years median follow up data available and prospective data collection within a registry, with quality control of data entry. The study considers a relevant patient group as at baseline, the predominant population harboured clinically significant prostate cancer undergoing treatment to avoid clinical progression. Although previous studies have considered oncological and functional outcomes following HIFU treatment in prostate cancer there has been sparse evaluation of functional outcomes after repeat treatment20.

Limitations include incomplete data acquisition, for example lack of information concerning tumour location within the prostate and specific energy deployed during treatment. Although the IIEF5 questionnaire was used, only answers for question two were logged in the database and we lack data on the use of phosphodiesterase-5 inhibitors to determine whether this was a factor effecting reported outcomes. This resulted in a 6-point scale for measuring erectile function and meant that the mean change in terms of absolute values was comparatively small. We acknowledge the presence of potential bias, especially in the second focal-HIFU cohort, when analysing pad-free and leak-free status, secondary to the small number of completed questionnaires within this group. This leaves potential for data to be skewed by not analysing those whose outcomes which were lost to follow-up. 	Comment by Lovegrove, Catherine: Response to reviewer 1, comment 1 and 2
Undertaking multiple analyses and use of statistical significance p<0.05 may have resulted in type 1 errors, falsely suggesting that second focal-HIFU has a deleterious effect on IPSS. This, in combination with the small sample size of the second focal-HIFU group, limits precision of results and statistical analyses. We have accounted for this when interpreting the data by assessing the absolute and relative changes rather than relying solely on the p-value. In evaluating function and quality of life there is no agreed definition of what boundary may be considered acceptable, successful or not. To account for this as far as possible we have utilised validated questionnaires to facilitate an overview of such outcomes and facilitate comparison to other studies in the literature8. A final limitation lies in attributing causation of worse IPSS scores in the second focal-HIFU cohort to focal therapy. This group underwent longer follow-up as a result of the longer duration of HIFU treatment and thus age-related changes to the prostate gland may have contributed to increases in IPSS and worsening EF scores, confounding conclusions21.


In conclusion, a second focal-HIFU results in a worsening of urinary function, as measured by IPSS and also in erectile function. Continence, in terms of urinary leakage or pad use, was unaffected. Whilst unable to differentiate from age-related deterioration in urinary function, this data can be used to counsel patients undergoing redo-focal treatment. Further larger, randomised-control studies are required to discern the long-term outcomes and factors predictive for worsening functional outcomes after redo-HIFU therapy.	Comment by Lovegrove, Catherine: Response to reviewer 2 comment 2


Conflict of interests:  
HU Ahmed proctors for HIFU and cryotherapy and is paid for training other surgeons in these procedures. HU Ahmed is a paid medical consultant for Sophiris Biocorp and Sonacare Inc. Other authors have no conflicts of interest to declare.

Acknowledgements
CE Lovegrove is supported by an NIHR Academic Foundation Post and acknowledges support from the National Institute for Health Research (NIHR) Imperial Biomedical Research Centre (BRC).
TT Shah acknowledges funding from Prostate Cancer UK and the St Peters Trust for clinical research and has received funding for conference attendance from Astellis, Ferring and Galil Medical. HU Ahmed’s research is supported by core funding from the United Kingdom’s National Institute of Health Research (NIHR) Imperial Biomedical Research Centre. Ahmed currently receives funding from the Wellcome Trust, Prostate Cancer UK, MRC (UK), Cancer Research UK, BMA Foundation, The Urology Foundation, Imperial Health Charity, as well as Sonacare Inc., Trod Medical and Sophiris Biocorp for trials in prostate cancer. 





1.	Guillaumier S, Peters M, Arya M, et al. A Multicentre Study of 5-year Outcomes Following Focal Therapy in Treating Clinically Significant Nonmetastatic Prostate Cancer. European urology. 2018;74(4):422-429.
2.	Davda R, Orczyk C, Prentice M, et al. Late toxicity described using patient reported outcomes measures (PROMS) in men treated with salvage radiation following primary high intensity focal ultrasound (HIFU) for localized prostate cancer. Journal of Clinical Oncology. 2019;37(7_suppl):131-131.
3.	Yap T, Ahmed HU, Hindley RG, et al. The Effects of Focal Therapy for Prostate Cancer on Sexual Function: A Combined Analysis of Three Prospective Trials. Eur Urol. 2016;69(5):844-851.
4.	Berge V, Dickinson L, McCartan N, et al. Morbidity associated with primary high intensity focused ultrasound and redo high intensity focused ultrasound for localized prostate cancer. The Journal of urology. 2014;191(6):1764-1769.
5.	Ahmed HU, Hu Y, Carter T, et al. Characterizing Clinically Significant Prostate Cancer Using Template Prostate Mapping Biopsy. The Journal of urology. 2011;186(2):458-464.
6.	Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The international index of erectile function (IIEF): a multidimensional scale for assessment of erectile dysfunction. Urology. 1997;49(6):822-830.
7.	Litwin MS, Hays RD, Fink A, Ganz PA, Leake B, Brook RH. The UCLA Prostate Cancer Index: development, reliability, and validity of a health-related quality of life measure. Med Care. 1998;36(7):1002-1012.
8.	Burnett AL, Aus G, Canby-Hagino ED, et al. Erectile function outcome reporting after clinically localized prostate cancer treatment. The Journal of urology. 2007;178(2):597-601.
9.	Aoun F, Limani K, Peltier A, et al. High Intensity Focused Ultrasound versus Brachytherapy for the Treatment of Localized Prostate Cancer: A Matched-Pair Analysis. Adv Urol. 2015;2015:350324.
10.	Walz J, Burnett AL, Costello AJ, et al. A critical analysis of the current knowledge of surgical anatomy related to optimization of cancer control and preservation of continence and erection in candidates for radical prostatectomy. European urology. 2010;57(2):179-192.
11.	Leungwattanakij S, Bivalacqua TJ, Usta MF, et al. Cavernous neurotomy causes hypoxia and fibrosis in rat corpus cavernosum. Journal of andrology. 2003;24(2):239-245.
12.	Carrier S, Zvara P, Nunes L, Kour NW, Rehman J, Lue TF. Regeneration of nitric oxide synthase-containing nerves after cavernous nerve neurotomy in the rat. The Journal of urology. 1995;153(5):1722-1727.
13.	Faure Walker NA, Norris JM, Shah TT, et al. A comparison of time taken to return to baseline erectile function following focal and whole gland ablative therapies for localized prostate cancer: A systematic review. Urologic oncology. 2018;36(2):67-76.
14.	Karakiewicz PI, Tanguay S, Kattan MW, Elhilali MM, Aprikian AG. Erectile and urinary dysfunction after radical prostatectomy for prostate cancer in Quebec: a population-based study of 2415 men. European urology. 2004;46(2):188-194.
15.	Haglind E, Carlsson S, Stranne J, et al. Urinary Incontinence and Erectile Dysfunction After Robotic Versus Open Radical Prostatectomy: A Prospective, Controlled, Nonrandomised Trial. European urology. 2015;68(2):216-225.
16.	Resnick MJ, Koyama T, Fan KH, et al. Long-term functional outcomes after treatment for localized prostate cancer. N Engl J Med. 2013;368(5):436-445.
17.	Tyson MD, 2nd, Koyama T, Lee D, et al. Effect of Prostate Cancer Severity on Functional Outcomes After Localized Treatment: Comparative Effectiveness Analysis of Surgery and Radiation Study Results. European urology. 2018;74(1):26-33.
18.	Tay KJ, Cheng CWS, Lau WKO, Khoo J, Thng CH, Kwek JW. Focal Therapy for Prostate Cancer with In-Bore MR-guided Focused Ultrasound: Two-Year Follow-up of a Phase I Trial-Complications and Functional Outcomes. Radiology. 2017;285(2):620-628.
19.	Ahmed HU, Freeman A, Kirkham A, et al. Focal therapy for localized prostate cancer: a phase I/II trial. The Journal of urology. 2011;185(4):1246-1254.
20.	Valerio M, Cerantola Y, Eggener SE, et al. New and Established Technology in Focal Ablation of the Prostate: A Systematic Review. European urology. 2017;71(1):17-34.
21.	Jacobsen SJ, Girman CJ, Guess HA, Rhodes T, Oesterling JE, Lieber MM. Natural history of prostatism: longitudinal changes in voiding symptoms in community dwelling men. The Journal of urology. 1996;155(2):595-600.
 


Legends to Illustrations
Figure 1. Patients included in analysis
Figure 2. Change in mean (95% CI) IPSS and EF-score at follow up- Primary focal-HIFU Group
Figure 3. Leak-free, pad-free and erectile dysfunction status- Primary focal-HIFU Group
Figure 4. Erectile dysfunction in second focal-HIFU group- no significant changes.
Figure 5. Leak-free continence in second focal-HIFU group- no significant changes
Figure 6. Change in mean (95% CI) IPSS and EF score at follow up after second focal-HIFU treatment- second focal-HIFU Group
Figure 7. Pad-free status in second focal-HIFU group no significant changes





Tables
[bookmark: _Ref9768075]Table 1. Baseline characteristics (before first focal-HIFU) of men undergoing focal-HIFU one or two times. Maximum cancer core length (MCCL)
	Mean (SD)
	One focal-HIFU (Cohort 1)
	Second focal-HIFU (Cohort 2)
	P

	
	N=355
	N=65
	

	Age
	66.4 (7.3)
	65.6 (7.0)
	0.4

	PSA before first focal-HIFU
	7.9 (5.2)
	8.4 (4.2)
	0.5

	T stage before first focal-HIFU - N (%)

	T1a
	1 (0.3)
	0 (0.0)
	0.01

	T1c
	41 (11.5)
	3 (4.6)
	

	T2
	131 (36.9)
	13 (20.0)
	

	T2a
	42 (11.8)
	9 (13.8)
	

	T2b
	34 (9.6)
	16 (24.6)
	

	T2c
	57 (16.1)
	14 (21.5)
	

	T3a
	41 (11.5)
	9 (13.8)
	

	T3b
	2 (0.6)
	0 (0.0)
	

	No data
	6 (1.7)
	1 (1.5)
	

	Gleason Score before first focal-HIFU - N (%)

	3+3
	85 (23.9)
	16 (24.6)
	0.3

	3+4
	218 (61.4)
	35 (53.8)
	

	4+3
	38 (10.7)
	12 (18.5)
	

	4+4
	9 (2.5)
	1 (1.5)
	

	No data
	5 (1.4)
	1 (1.5)
	

	Prostate volume before first focal-HIFU
	41.7 (19.2)
	38.9 (18.0)
	0.3

	+ve biopsy cores before first focal-HIFU
	6.7 (7.2)
	6.4 (3.5)
	0.8

	T biopsy cores before first focal-HIFU
	31.3 (23.3)
	33.1 (19.2)
	0.6

	MCCL of biopsy before first focal-HIFU
	6.1 (3.1)
	6.7 (3.4)
	0.2

	Maximum percentage core involvement on biopsy before first focal-HIFU
	54.8 (26.6)
	52.9 (24.9)
	0.6

	Biopsy Type- N (%)

	TPM
	260 (73.2)
	48 (73.8)
	0.3

	TRUS
	89 (25.1)
	16 (24.6)
	

	TURP
	1 (0.3)
	0 (0.0)
	

	No biopsy, MRI only
	0 (0.0)
	1 (1.5)
	

	No data
	5 (1.4)
	0 (0.0)
	

	Pre-operative hormonal therapy before first focal-HIFU- N (%)

	No
	293 (82.5)
	57 (87.7)
	0.2

	Yes

	62  (17.4)
	7 (10.8)
	

	No data	Comment by Catherine Lovegrove: Response to reviewer 1, comment 4
	0 (0.0)
	1 (1.5)
	

	HIFU Modality- N (%)

	Hemi
	82 (23.1)
	17 (26.2)
	0.06

	Focal
	243 (68.5)
	37 (56.9)
	

	Hockeystick
	6 (1.7)
	0 (0.0)
	

	Lesion Control (focal- quadrant)
	20 (5.6)
	9 (13.8)
	

	Lesion control (hemi)
	4 (2.2)
	2 (3.1)
	

	Biopsy invasion before first focal-HIFU - N (%)

	None
	191 (53.8)
	31 (47.7)
	0.2

	Perineural
	107 (30.1)
	17 (26.2)
	

	Lymphovascular
	1 (0.3)
	0 (0.0)
	

	No Data
	56 (15.8)
	17 (26.2)
	




[bookmark: _Ref19087504]Table 2. Change in IPSS, EF-score, erectile dysfunction status - One focal-HIFU Group
	
	Group Mean IPSS (SD)
	Group Mean EF-score (SD)

	Baseline (before first focal-HIFU)
	9.47 (5.9)
	3.9 (1.3)

	1-2y after one focal-HIFU
	9.44 (6.3)
	3.5 (1.6)

	2-3y after one focal-HIFU
	9.6 (6.2)
	3.8 (1.5)

	
	Change in mean
	P Value
	Change in mean
	P Value

	Baseline vs 1-2y after one focal-HIFU
	-0.03
	0.02
	-0.4
	0.02

	Baseline vs 2-3y after one focal-HIFU
	0.1
	0.8
	-0.2
	0.6

	1-2y after one focal-HIFU vs 2-3y after one focal-HIFU
	0.2
	0.2
	0.3
	0.2





[bookmark: _Ref12304365]Table 3. Change in IPSS and EF-score Scores- Second focal-HIFU Group
	
	Group Mean IPSS (SD)
	Group Mean EF-score (SD)

	Baseline (before first focal-HIFU)
	9.5 (6.6)
	4.1 (1.3)

	1-2y after first focal-HIFU
	7.9 (5.5)
	3.3 (1.5)

	2-3y after first focal-HIFU
	8.2 (4.8)
	3.6 (1.3)

	Before second focal-HIFU
	8.2 (5.4)
	3.5 (1.4)

	1-2y after second focal-HIFU
	9.6 (5.8)
	3.3 (1.7)

	2-3y after second focal-HIFU
	9.5 (5.5)
	3.0 (1.4)

	
	Change in mean
	P Value
	Change in mean
	P Value

	Baseline (before first focal-HIFU) vs before second focal-HIFU 
	-1.3
	0.02
	-0.6
	0.2

	Baseline (before first focal-HIFU) 1-2y post second focal-HIFU	Comment by Lovegrove, Catherine: Response to reviewer 2, comment 4
	+0.1
	0.36
	-0.8
	0.005

	Baseline (before first focal-HIFU) 2-3y post second focal-HIFU
	0.0
	0.37
	-1.1
	
0.008

	Before second focal-HIFU vs 1-2y post second focal-HIFU
	1.4
	0.03
	-0.2
	0.6

	Before second focal-HIFU vs 2-3y post second focal-HIFU
	1.2
	0.003
	-0.5
	0.1

	1-2y post second focal-HIFU vs 2-3y post second focal-HIFU
	-0.1
	0.06

	-0.3
	0.6
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