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The aim of our study is to evaluate, the feasipdind results of prostatectomy after targeted
vascularization photodynamic therapy. It was fdasimd safe. Despite minor difficulties oncological

and functional outcomes were similar to regulafaadorostatectomies.



ABSTRACT

Introduction and objectives: vascular-targeted ptighamic therapy with TOOKAD® (VTP) is a new
therapeutic option for localized prostate canc&a)Pmanagement. The objectives are to assess the

feasibility of radical prostatectomy (RP) after VaRd describe functional and oncological outcomes.

Material and Methods : we retrospectively includédpatients who underwent salvage RP after VTP
for recurrent PCa in 14 surgical centres in Eullopieveen October 2008 and March 2017.Forty-two
RP were performed: 16 robot-assisted, 6 by lapamps@nd 20 by open surgery. Primary endpoints
were morbidity and technical difficulties. Secondandpoints were early and intermediate post-

operative functional and oncologic outcomes.

Results: Median operative time was 180 (150-223)uteis. Median blood loss was 200 (155-363)
millilitres. According to the surgeons, the surges “easy” for 29 patients (69%), “difficult” fdr3
patients (31%). Nerve sparing was feasible for difepts (33%). Five (12%) post-operative
complications were found: 2 Claviens |, 2 Clavieard 1 Clavien IlIB. There was 13 pT3 (31%), 21
(50%) pT2c. Surgical margins were positive for A8gnts (31%). PSA was undetectable at 6-12
months for 37 patients (88%). Nine patients hadplementary radiotherapy. Four patients had a last
PSA > 0.2 ng/mL with a median follow-up of 23 (1@}3nonths. At one year, 27 patients (64%) were
completely continent (no pads), 10 (24%) had logontinence (1 pads). Four patients (11 %)

recovered potency without treatment, and 23 (64%) appropriate treatment.

Conclusion: Salvage RP after VTP treatment washisaand safe without difficulties for most of the

surgeons.



INTRODUCTION:

Prostate cancer (PCa) is the most common neoplasmen’. Mortality due to PCa has declined since

the 1990s as a consequence to individual screamdgarly treatmenit

The current treatment strategies for localized Bx@aeither active surveillance (AS) or radical
therapies such as radical prostatectomy (RP). @rhand, AS might present a risk of progresdion
and on the other hand, radical therapies inducefignt morbidity with negative impact on quality

of life * .

Vascular-targeted photodynamic TOOKAD therapy (VaR)ws focal ablation resulting from rapid
occlusion of tumour vascularization within a fewnoies of treatment. This treatment was well
tolerated in a randomized study comparing VTP t6. AP appears therefore to be an alternative for

patients who wish to be treated with limited riglsiole effects®.

Despite studies showing a short-term effectiveoé$scal treatments in selected patients and tusour
>%, the use of focal therapy needs to be thoroughilyied”®. A major question is to assess the impact
of focal therapies on the subsequent therapeutiorapin case of failuré™. Therefore, the aim of

this study was to assess the feasibility, the gafied the efficacy of salvage RP for recurrent Bffer
TOOKAD® VTP.



MATERIAL AND METHODS:

Study design

This was a retrospective study that included dlepés who underwent salvage RP after VTP for
recurrent PCa in 14 surgical centres in Europe é@etvOctober 2008 and March 2017. These patients
were initially included in one of the two phaseédin-randomised studies, PCM201 and PCM203, or

in the phase Il European randomised study PCM301

Data collection

For each patient, the following data was prospettiextracted: age at the time of VTP, pre-VTP
biopsy data. Control biopsies were systematicadiyggmed at 6 months for patients included in the
phase Il studies, at 12 and 24 months for patierttse phase Ill. Subsequent biopsies were perfdrme
if there was either a PSA progression confirme@ Byccessive tests or a clinical progression on
digital rectal examination. Progression was defiagé@ shift from the low-risk to the intermediate o
high-risk prognosis groups according to the d’Amitassification. We used the contemporary 2015
PCa grading system (International Society of UrimalgPathology (ISUP) group 1: Gleason 3+3,
group 2: 3+4, group 3: 4+3, group 4: Gleason 8upre: Gleason 9 or 16). We also recorded

whether a second procedure of VTP was performexnt fwiprostatectomy.

The following data was collected retrospectiveimea between VTP and prostatectomy, operative data
(blood loss, transfusion, operating time, conversabserved surgical difficulties, extent of nerve
sparing (NS)), perioperative outcomes (includingtural catheterisation time, hospital stay, and-pos

operative complications). Complications were gradecbrding to the Dindo-Clavien classification

(5).

Surgical difficulties were classified as “easy™difficult”. The nature of the surgical difficultieand

per-operative complications was described retrdspsdy.

Short-term oncological outcomes were assessedthglpgical analysis of the whole mount
specimen. Mid-term oncological outcomes were asselsg Prostatic Specific Antigen (PSA)
measurements and subsequent additional oncol@gitvient. Biochemical recurrence was defined as

PSA > 0.2 ng/ml measured twice successively

“Complete continence” was defined as the absenoeed for pads., “low continence” as effort
leakage with the need for 1 pad/day, “medium cemoe” as the need for 2 pads/day and “complete
incontinence” as permanent urinary leakage withniged for >2 pads/day. Erectile function was
described as following: possibility of sexual irteurse without treatment, with treatment or no

possibility of sexual intercourse.



Statistical analysis

Quantitative variables were described by their medind interquartile range and compared between
groups by Wilcoxon tests. Qualitative variableseveescribed by their frequencies and percentages

and compared by Fisher’s exact tests. A p valuethen 0.05 was considered significant.

Statistical analysis was made with the softwaredgrsion 3.1.0.



RESULTS:

We analysed the files of 313 patients who had a yiedure during one of the two phase Il hon-
randomised studies, PCM201 and PCM203, or in tlaseHhl European randomised study PCM301.

Of all the patients treated with VTP, 45 patiemserwent subsequent RP (19%) for recurrent PCa
after VTP. Three patients were excluded becaugesafficient data. Data from 42 patients were

analyzed with a median post-prostatectomy followstig3 (12-36) months.

Patient’s characteristics before VTP and prostategtare reported in Table 1.

Median age at the time of RP was 65 years (IQRE®1-Median prostatic volume before VTP was 35
mL (30-46). Median PSA before RP was 5.9 (3.2-A@)nL.

Median time between VTP and prostatectomy was 1itinsa(12-36)Five patients (12%) had a
second VTP-procedure. Among the 42 prostatectorh&siere robot-assisted, 6 by laparoscopy, and

20 by open surgery. No conversion was necessamgliaparoscopic or robot-assisted surgery.

Peri-operative outcomes are reported in Table 2lideoperating time was 180 (150-223) minutes.
Median blood loss was 200 (155-363) mL.

According to the postoperative report, the surgesg considered “easy” for 29 patients (69%),
“difficult” for 13 patients (31%). In most casebgetreported difficulty was due to lateral fibrosis
during the dissection of thee nerve bundles oVifie treated-lobe; the other difficulty was linkex t
posterior fibrosis with adherence to the recturadieg in two cases significant difficulties to aeqite
the rectum from the posterior face of the Denoaxdlifascia. There were no rectal injuries reported
during the procedures or postoperatively. Thenewe rectal injuries. Bilateral NS was feasible fo
10 patients (24%) and unilateral NS for 4 pati€¢h@80). There was no NS in 28 cases (67%). Most
surgeons reported that, NS on the non-treatedisigenot more difficult than usual. On the treated
side, preservation was careful and the use ofifiwdr forceps instead of clips because of tissue
adherences was more often needed. Usually theansdregan by the non-treated lobe, which was

considered easier.

Median urethral catheterization was 7 (7-8) daysdidn hospital stay was 7 (5-8) days. No peri-
operative mortality was reported. Five (12%) pgstmative complications were found: 2 Claviens |
(transient ileus, one wound infection), 2 Clavie(fdébrile urinary tract infection) and 1 ClavielBl|

(an accidental ureteral section occurred duringptiieic lymphadenectomy of an open-prostatectomy

and required a direct reanastomosis and 18 dayetifral catheterization).

Oncological outcomes are reported in Table 3. Satgnargins were positive for 13 patients (31%), 7

on the treated side (54%). Only one of the 14 ptiesho had NS had positive surgical margins



(PSM) (7%). Two patients (7%) have positive lymglies. PSA was <0.2 ng/mL at 6-12 months for
37 patients (88%). Four patients had a biologiealirrence. One patient had a metastatic disease
(neuroendocrine component). Nine patients had cemghtary radiotherapy. Six patients had PSM (
3 with a postoperative PSA>0.2 ng/ml), two patidrad positive lymph nodes, two had a biological

recurrence, one had a metastatic extension (nedwogne contingent).

Thirty-seven (88%) patients were continent: 2724p4lid not need any pads, 10 (24%) needed 1
pad/day. Five (12%) patients were incontinent: @) patients needed 2 pads/day and 3 (7%) patients
needed 3 or more pads/day (3; 7%)).

Out of the 36 patients with available data, 4 pasi€11 %) recovered potency without treatment, 23
(64%) with appropriate treatment (5 with phosphstdiease type 5 inhibitors, 11 with intra-cavernous
injections; data was missing for 7 patients). Ndaéents did not recover potency. It should be

underlined that 10 patients (28%) had an erecyifhction before prostatectomy.

Perception of “a difficult surgery” was not sigu#intly associated with positive margins on the VTP-
treated side (4 patients versus 3, p=0.672) ohembn-treated side 1 (3 versus 1, p=1) (tablé 4).
prior bilateral treatment was not significantly mated with surgical difficulties (p=0.27), neitht@vo
distinct procedures of VTP (p=1), nor surgical aygmh (p=0.817).

Positivity of surgical margins was not significangdissociated with NS (p=0.163), nor with number of
VTP procedures (p=0.768).

DISCUSSION:



TOOKAD® padeliporfin obtained in September 2017 therketing authorisation by the European
Committee for Medicinal Products for Human Useiistfintention for patients with low risk prostate
cancer and a 10-years life expectancy. In thisnggtV/ TP has demonstrated its safety, and efficacy
compared to active surveillantdn our study, we included all patients of Lebetaal. study’ and

our findings confirm that performing a prostatecyoafter VTP was safe and feasible in all the cases.

Contrary to other series of salvage prostatectatgwing focal therapy, surgery after VTP seems
feasible’*®. Surgeons reported that lateral fibrosis madelibsection of nerve bundles difficult on
the VTP treated-side. They also reported postébarsis with adherences to the rectum, leading to
pass in rectum fibres in two cases. However, despése difficulties, no rectal injuries and no
anastomotic strictures occurrédOperative time and blood loss, were similar iongry

prostatectomy*®.

Hospital stay and time of urethral catheterizati@s standardf. Contrary to the previous seriéswe

did not find any significant association betwedateral treatment and surgical difficulties.

A second concern is regarding oncologic outco@es.study has shown a relatively high positive
lymph node rate in this cohort, for which lymphadetomy is usually not recommended because of a
risk of less than 7%. Some authors have reportaitasirates in low-risk cohort§™ Positive surgical
margins of 31%, was similar to the literatareut also higher that what might be expected is thi
selected group of patients with low risk cancersate cancer (PSAO ng/ml, T2a anleason score
<7 (3 + 4)). This could be explained by the frequeoicbilateral involvement and extracapsular
extension. This might be due to the fact that m@sd biopsy was mandatory at the inclusion. This
underlines the need to improve our initial stagiygising more precise tools such as MRI guided
biopsies’®°. As pre-RP MRIs were only available in a few cesfwe were unable to include imaging
data. Therefore, some patients might have beerr staged or graded. One of the cases is partigularl
obvious: the patient developed metastasis aftedld®Bite the fact that only 4 months passed between
VTP and surgery. The final pathology revealed a@endocrine differentiation, which had not been
diagnosed on biopsy. Of course, inaccurate stagitige initial tumour is a hinderance for approfeia
patient selection for both focal therapies andvacturveillance. We are confident that contemporary

diagnostics aid in better treatment recommendaf@nisidividual patients.

In the treated parts, anatomopathological exanainaif the prostate finds fibrous changes as well as

zones of coagulation necrosis.

At present there has been no difference for ontologntrol and recovery of continence or erectile
function between surgical approachedHowever, we may ask ourselves whether the rossisaed
surgery may ease the NS. Only two patients hathtelal NS with open surgery, although NS was

not associated with positive margins. NS seemdthteally feasible even on the treated side in 14



patients. Only one of these patients have had idy@osurgical margin subsequently . Rate of swalgic
margins and quality of NS depends on surgeons’rexpee in particular with robot-assisted surgery.
No decision for open, laparoscopic or robotic applowas made upon stage, morbidity or age of the

patients.

Table 5 shows that our continence results werdasina those of primary prostatectoriiyand

salvage prostatectomy in literatdfeAccording to Ficarra et ai, the 12 months urinary continence
rate ranges from 48% to 93.7% after primary prestatny. In our series, one of the patients who had
incontinence had a follow-up of only 3 months afisystatectomy, which is not enough to reach his
definitive continence status. In the same way r#éte of potency was similar than after primary
prostatectomy. Carlsson et’alreported potency in 44% of men with approprisgatment after
prostatectomy for very low risk PCa. Recently, aspective study reported an erectile dysfunction of
70-75% in open and robot assisted primary"RF we focus on results of salvage prostatectoony o

results seems to be betiér?>%’

We acknowledge the following limitations of thisidy: the small number of patients, retrospective
aspect of our data, high number of centers, thetfiat no standardized questionnaires were used to
assess the functional outcomes and the relatibalit $ollow-up. The surgical difficulty was

evaluated by the surgeons who operated on thengatleased on their or notes. Although there ks ris
of a “recall bias”, we felt that this rough assesathwas reliable because the procedures were recent

and the fact that there were not that many patieittsthis indication.
However, this is the largest series of salvage 8&R-WTP to-date.

Given the uncertainty of the effect of radiotheramytreated tissues, surgery was chosen in alscase

as salvage treatment but other options such asthedapy should be explored.

CONCLUSION

Salvage RP after TOOKAD® vascular targeted photadyic therapy was feasible, safe and

efficient to treat locally recurrent PCa in mosse&s Short-term oncologic and functional outcomes



were comparable to regular radical prostatectorbigisiong-term follow-up is heeded for oncologic

outcomes.
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Table 1: Initial characterigtics of patients

Total (n=42)
Data pre-VTP

Age at thetime of VTP (years) 63 (60-65)
Clinical T-stage* :

Tla 1(2.5)

Tlc 36 (90)

T2a 3(7.5)
Prostatic volume (mL) 35 (30-46)
Group(ISUP) 1
Number of positive biopsies 2(1-2)
Number of treated lobes :

1lobe 31(74)

2 lobes 11 (26)
Second procedure of VTP 5(12)

Data pre-PR

Age at the time of RP (years) 65 (61-67)
PSA nadir (ng/mL) 29(1.9-5.1)
PSA before prostatectomy (ng/mL) 5.9(3.2-7.9)
Positive biopsies after VTP :

Cancer in the treated lobe 25 (63)

Cancer in the non-treated lobe 27 (67)

Bilateral cancer 14 (33)

Number of positive biopsies 3 (2-9)

Group 1 15 (42)

Group 2 11 (31)

Group 3 8(22)

Group 4 2 (6)

Data are median (interquartile range IQR) or number (percentage %) unless otherwise indicated.

*data was missing for two patients.

VTP: vascular targeted photodynamic therapy
ISUP : International Society of Urological Pathology

TNM: tumour, node, metastasis
PSA: Prostate specific Antigen



Table 2: Per and immediate post-operative data for radical prostatectomy

All RP (n=42) Robot assisted surgery  Laparoscopic surgery Open surgery
(n=16) (n=6) (n=20)

Per-oper ative data
Operative time (min) 180 (150-223) 223 (179-243) 169 (129-225) 158 (150-180)
Blood loss (mL) 200 (155-363) 200 (98-238) 200 (125-200) 325 (213-500)
Transfusion (number of 13 0(0) 0(0) 1(5)
patients)
Conversion 0(0) 0(0) 0(0) 0
Per-operative complication 12 0(0) 0(0) 1(5)
Nerve sparing :

Unilateral 4(10) 2(125) 2(33.3) 0(0)

Bilateral 10 (24) 6 (37.5) 2(33.3) 2 (10)

No nerve sparing 28 (67) 8 (50) 2(33.3) 18 (90)
Lymphadenectomy 30 (71) 8 (50) 3 (50) 19 (95)
Difficult surgery 13 (31) 6 (37.5) 2(33) 14 (70)
Post-oper ative data
Urethral catheterization 7 (7-8) 7 (7-9) 7 (7-9) 7 (7-7)
(days)

Immediate complication 5(12) 0(0) 0(0) 5 (25)
Hospital stay (days) 7 (5-8) 5(3-7) 5 (4-6) 7 (7-8)

Data are median (interquartile range IQR) or number (percentage %) unless otherwise indicated.



Table 3: Oncological outcomes after radical prostatectomy

Characteristics Number of patient
n/N (%)
Stage post RP :
T2a 4/42 (9.5)
T2b 4/42 (9.5)
T2c 21/42 (50)
T3 13/42 (31)
Positive lymph node 2/29 (7)
Surgical margin status:
PSM 13/42 (31)
PSM on the treated side 7/35 (20)
PSM statuspT2c 5/21 (24)
PSM statuspT3 7/12 (58)

PSM status on the treated side if NS 1/14 (21)
Gleason Score (1SUP group) :

Group 1 8/42 (19)
Group 2 24/42 (57)
Group 3 7142 (17)
Group 4 142 (2)
Group 5 2/42 (5)
Post-operative PSA :
PSA <0.1 ng/mL* 37/42 (88) **
Last PSA <0.2 ng/mL * 38/42 (90)

*median PSA (IQR) at

**Four PSA were < 0.1 ng/mL at 6 months.

PSM: positive surgical margins

RP: radical prostatectomy

NS: Nerve Sparing

ISUP : International Society of Urologica Pathology
PSA: prostatic specific antigen
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Table 4: Correlation between surgical difficulties, localisation, margins, number of prior VTP and
surgical approach.

Surgical difficulties

Pvalue
Easy n=29 Difficult n=13
Pre-oper ative localisation
Bilateral 4(13.8) 4 (30.8) 0.226
Unilatera 25 (86.2) 9(69.2)
Margins
Positive on the treated side 4 (16) 3(23.1) 0.672
Positive on the non-treated side 3(12) 1(7.7) 1
Prior VTP
Initial unilateral treatment 23 (79.3) 8 (61.5) 0.27
Initial bilateral treatment 6 (20.7) 5(38.5)
OneVTP 25 (86.2) 12 (92.3) 1
Two VTP 4(13.8) 1(7.7)
Surgical approach
Robotic 9 (34.6) 4(46.2) 0.817
Laparoscopic 4(15.4) 2 (15.4)
Open surgery 13 (50.0) 5(38.5)
Surgica margins
- P value
N_egatlve Positive n=13
n=29
Surgical approach
Open surgery 10 (34.5) 8 (61.5) 0.141
Laparoscopic surgery 5(17.2) 3(231)
Robotic surgery 14 (48.3) 2(15.4)
Nerve sparing
No nerve sparing 18 (62.1) 10 (76.9) 0.163
Unilateral nerve sparing 3(10.3) 1(7.7)
Bilateral nerve sparing 8 (27.6) 2(15.4)
Number of VTP procedures*
One procedure 21 (72.4) 6 (46.2) 0.768
Two procedures 8 (27.6) 7 (53.8)

*Contraateral treatment or salvage VTP
VTPPT: vascular targeted photodynamic therapy
Test de Fisher. Values are presented as number (%).



Table 5: Functional outcomes in our study compavrigd data from literature

Study Procedure type (number of patient) Criterion SURe at 12 months (%)
Our study RRP/RALP/LRP (n=41) < 1pad 88%
No pad 64 %
Primary prostatectomy
Carlsson et af? RALP vs RRP (n=315) <1 pad changed per/d 84%
No pad 72%
Wallerstedt et af<, RALP vs RRP (n=1360) No Pad 66%
Haglind et al?*, RALP VS RRP (n=2431) <1 pad 79 %
Donovan et af° RRP/RALP/LRP (n=553) <1 pad/day 70%
Salvage Prostatectomy
Leonardo et al. LRP (n=13) after HIFU No pad 69%
Lawrentschuk et af RRP (n=15) after HIFU No pad 60%
Orré et al* RARP (n=7) after brachytherapy No pad 57%
Linares Espinos et & LRP/RARP (n=12/16) after ERBT No pad 57%
(n=6), brachytherapy (n=3) VTP<1 pad 67%
(n=1), HIFU (n=6), -cryotherapy
(n=12)

RALP : robot assisted laparoscopic prostatectomy
RRP : radical retropubic prostatectomy

LRP : laparoscopic radical prostatectomy

EBRT : external beam radiation therapy

HIFU : High Intensity Focused Ultrasound



Abreviations :

VPT: vascular photodynamic therapy

RP : radical prostatectomy

PCa : prostate Cancer

NS : nerve sparing

PSM : positive surgical margins

RALP : robot assisted laparoscopic prostatectomy

RRP : retropubic radical prostatectomy

HIFU : high intensity focal therapy



