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The comparison of survival between active
surveillance or watchful waiting and focal therapy
for low-risk prostate cancer: a real-world study from
the SEER database

Qi-Ming Yuan’, Tian-Hai Lin", Kun Jin, Shi Qiu, Xiang-Hong Zhou, Di Jin, Jia-Kun Li, Lu Yang, Qiang Wei

To reduce treatment-related side effects in low-risk prostate cancer (PCa), both focal therapy and deferred treatments, including
active surveillance (AS) and watchful waiting (WW), are worth considering over radical prostatectomy (RP). Therefore, this study
aimed to compare long-term survival outcomes between focal therapy and AS/WW. Data were obtained and analyzed from the
Surveillance, Epidemiology, and End Results (SEER) database. Patients with low-risk PCa who received focal therapy or AS/WW
from 2010 to 2016 were included. Focal therapy included cryotherapy and laser ablation. Multivariate Cox proportional hazards
models were used to compare overall mortality (OM) and cancer-specific mortality (CSM) between AS/WW and focal therapy, and
propensity score matching (PSM) was performed to reduce the influence of bias and unmeasured confounders. A total of 19 292
patients with low-risk PCa were included in this study. In multivariate Cox proportional hazards model analysis, the risk of OM
was higher in patients receiving focal therapy than those receiving AS/WW (hazard ratio [HR] = 1.35, 95% confidence interval
[CI]: 1.02-1.79, P = 0.037), whereas no significant difference was found in CSM (HR = 0.98, 95% Cl: 0.23-4.11, P=0.977).
After PSM, the OM and CSM of focal therapy and AS/WW showed no significant differences (HR = 1.26, 95% CIl: 0.92-1.74,
P =0.149; and HR = 1.26, 95% CI: 0.24-6.51, P = 0.782, respectively). For patients with low-risk PCa, focal therapy was no

match for AS/WW in decreasing OM, suggesting that AS/WW could bring more overall survival benefits.
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INTRODUCTION

Prostate cancer (PCa) is one of the most frequently diagnosed cancers
worldwide, with approximately 191 930 new cases in the United States
in 2020.! Nowadays, with the widespread use of prostate-specific antigen
(PSA) testing, the incidence of low-risk cancer is increasing quickly.”
Therefore, patients with low-risk PCa should be carefully considered. As
low-risk PCa rarely has molecular alternation that results in progression
to aggressive disease, radical prostatectomy (RP), as the gold standard
of radical treatment, is considered unnecessary or an overtreatment due
to its limited clinical benefit and considerable adverse effects.?

The 2021 European Association of Urology guidelines classify
both active surveillance (AS) and watchful waiting (WW) as deferred
treatment.* AS is a treatment strategy that lets patients remain
under close surveillance. Radical treatment such as RP will only be
performed once tumor progression occurs.” Therefore, AS aims to
reduce side effects caused by overtreatment maximally while ensuring
effective treatment for those in need.® Many studies have shown that
AS and RP could achieve similar survival outcomes for patients
with low-risk PCa.””*® WW is a conservative treatment for patients
considered unsuitable for curative treatment; thus, palliative treatment

will be carried out to maintain the quality of life when local or systemic
disease progression occurs. A randomized controlled trial (RCT)
including 731 patients compared AS and WW with RP and showed
that surgery was not associated with significantly lower all-cause or PCa
mortality than deferred treatment among men with localized PCa.’ At
present, the use of AS and WW is increasing rapidly among patients
with low-risk PCa. The number of low-risk patients who have received
AS or WW has been higher than that of those who have received RP
in the United States since 2013."

Focal therapy, including high-intensity focused ultrasound (HIFU),
cryotherapy, laser ablation, photodynamic therapy, electroporation, and
focal radiotherapy, can be defined as part of the treatment for prostate
diseases, aiming at reducing treatment-related side effects while
maintaining the same oncological efficacy as compared to RP.'>"* The
use of focal therapy is facilitated by the improved imaging technologies
of PCa. A matched-pair analysis on 110 patients demonstrated that
HIFU was comparable to robotic RP in controlling localized unilateral
PCa, and no difference was found in requiring salvage therapies.
Besides, some single-arm studies have also shown that focal therapy
could achieve encouraging short-term oncological outcomes."
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Studies comparing clinical outcomes of both AS/WW and focal
therapy as practical treatment for low-risk patients are still lacking as
most focus on comparing these treatments with RP. In addition, recent
studies mainly focused on the short-term oncological control efficacy,
and thus, which treatment had better long-term survival outcomes
remained unclear. Therefore, this study aimed to directly compare
long-term survival outcomes between focal therapy and AS/WW in
patients with low-risk PCa.

PATIENTS AND METHODS

Patients selection

Patients’ data were obtained from the Surveillance, Epidemiology, and
End Results (SEER) database. The study was approved by the Ethics
Committee of West China Hospital (Sichuan University, Chengdu,
China). Given the retrospective nature of the study, requirement for
informed consent was waived by the Institution review board of West
China Hospital. Patients diagnosed with prostate adenocarcinoma
from April 2010 to April 2016 were identified. The 7™ edition of the
American Joint Committee on Cancer Staging Manual was used to
assess T stages.'® Figure 1 shows the details of inclusion and exclusion
criteria. Patients were divided into two treatment groups: AS/WW
group (n = 18 611) and focal therapy group (n = 681).

Focal therapy included cryotherapy (n = 451) and laser ablation
(n=230), as patients receiving other types of focal therapy are relatively
few. Considering that the sample size of the cryotherapy and laser
ablation groups was far smaller than the AS/WW group, our study
regarded these two modes as one general therapy.

Propensity score matching (PSM)
We conducted PSM (1:1 matching algorithm, nearest-neighbor

Patients diagnosed with low-risk
PCa between 2010-2016 from

SEER database (n = 57 631)

Histology different from
adenocarcinoma or histology

unknown (n = 196)

Patients with adenocarcinoma of
prostate (n = 57 435)

Patients not confirmed by positive
histology (n = 135)

Patients confirmed by positive
histol =57
istology (n = 7 300) Patients who were recommended
active treatment or AS/WW but

refused, or patients whose doctors

decided not to take active
treatment or AS/WW (n = 1388)

Patients undergoing active
treatment or AS/WW

(n=55912)

Patients received other treatments
except focal therapy or AS/WW
(n =36 620)

Patients undergoing focal therapy
or ASWW (n = 19 292)

Figure 1: Flowchart describing the selection of patients. PCa: prostate cancer;
SEER: Surveillance, Epidemiology, and End Results; AS: active surveillance;
WW: watchful waiting.
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matching with caliper width of 0.05) to help patients receiving AS/WW
(n = 681) and focal therapy (n = 681) obtain similar characteristics,
simulate randomized trial design, and reduce selection bias. Adjustment
variables included age, PSA level, and T stage (Supplementary Table 1).
Gleason score was not included as total Gleason score between AS/WW
group and focal therapy group was not significantly different.

Statistical analyses

Baseline characteristics between AS/WW and focal therapy cohorts
were compared. Two-tailed ¢-test was performed and presented as
mean * standard deviation (s.d.) to evaluate differences of continuous
variables, whereas two-tailed y* test or Fisher’s exact test was performed
to estimate differences of categorical variables and presented as the
frequency and its proportion. Survival time was measured subsequent
to the diagnosis. Multivariate Cox proportional hazards models were
performed to test the overall mortality (OM) and cancer-specific
mortality (CSM) between two treatment groups using crude and
adjusted-covariate models (adjusted for age, PSA, race, and total
Gleason score), both in unmatched and propensity score matched
cohorts. Another group of multivariate Cox proportional hazards
models was additionally conducted, in which focal therapy group
was divided into cryotherapy and laser ablation groups, to assess the
OM and CSM between AS/WW and cryotherapy or laser ablation
separately. In original cohorts, Kaplan-Meier methods were used to
obtain the cumulative incidence survival curves. Inverse probability
of treatment weighting (IPTW) and standardized mortality ratio
weighting (SMRW), which were calculated using the propensity
score, were performed in the entire cohort to confirm the robustness
of our results. Considering the potential effect of age on survival
outcomes, the smooth curve was performed to explore the possible
nonlinear relationship between OM and age. Then, subgroup analysis
was performed to evaluate the treatment efficacy among different age
groups.

All tests were two-sided, with P < 0.05 considered statistically
significant. To perform the analyses, EmpowerStats (http://www.
empowerstats.com, X&Y Solutions, Inc., Boston, MA, USA) and
statistical software packages R (http://www.R-project.org, The R
Foundation) were used.

RESULTS

Our results included 19 292 individuals, of whom 681 patients
received focal therapy, whereas 18 611 patients received AS/WW.
Among 681 patients receiving focal therapy, 451 received cryotherapy,
whereas 230 received laser ablation. The mean follow-up duration
in the AS/WW group was 35.9 (s.d.: 23.5) months, whereas that
in the focal therapy group was 45.6 (s.d.: 23.4) months. Patients
receiving focal therapy had a higher mean age, T stage, and Gleason
score (all P < 0.001), whereas those who received AS/WW had a
higher average PSA level (P < 0.001). In the focal therapy group,
patients receiving cryotherapy had a higher T stage than those
receiving laser ablation (P < 0.001), whereas Gleason score and total
Gleason score between two types of treatments were not significantly
different (P = 0.762 and P = 0.475, respectively). Details on baseline
characteristics of patients are shown in Table 1.

In the multivariate Cox proportional hazards model analysis,
patients who received focal therapy had a higher risk of OM (hazard
ratio [HR] = 1.76, 95% confidence interval [CI]: 1.33-2.33, P < 0.001).
After adjusting confounders, including age, PSA level, race, and
Gleason score, focal therapy still led to a higher OM than AS/WW
(HR = 1.35, 95% CI: 1.02-1.79, P = 0.037). With regard to the CSM
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Tahle 1: Descriptive characteristics of patients undergone active surveillance/watchful waiting or focal therapy before and after propensity score
matching
Propensity score  Characteristic AS/WW Focal therapy Cryotherapy Laser ablation P bp
matching
Before matching  Patients (n) 18611 681 451 230
Age (year), mean=s.d. 64.0+7.6 67.5+7.8 67.3+7.7 67.8+8.0 <0.001 0.471
PSA level (ng ml-!), meanzs.d. 5.62+1.88 5.23+2.07 5.25+1.99 5.18+2.21 <0.001 0.660
Year of diagnosis, n (%) <0.001 0.002
2010 1840 (9.9) 129 (18.9) 88 (19.5) 41(17.8)
2011 2352 (12.6) 135(19.8) 98 (21.7) 37 (16.1)
2012 2456 (13.2) 123 (18.1) 90 (20.0) 33(14.4)
2013 3018 (16.2) 97 (14.2) 67 (14.9) 30(13.0)
2014 2743 (14.7) 80(11.8) 50 (11.1) 30(13.0)
2015 2914 (15.7) 61 (9.0 29 (6.4) 32(13.9)
2016 3288 (17.7) 56 (8.2) 29 (6.4) 27 (11.7)
Race, n (%) 0.008 0.214
White 14 606 (78.5) 530 (77.8) 348 (77.2) 182 (79.1)
Black 2512 (13.5) 115 (16.9) 82 (18.2) 33 (14.4)
Other 1025 (5.5) 26 (3.8) 17 (3.8) 9 (3.9)
Unknown 468 (2.5) 10 (1.5) 4(0.9) 6 (2.6)
Region, n (%) <0.001 0.533
Alaska 6 (<0.01) 0(0) 0(0) 0(0)
East 6719 (36.1) 339 (49.8) 219 (48.6) 120 (52.2)
Northern plains 1351 (7.3) 101 (14.8) 66 (14.6) 35(15.2)
Pacific coast 9876 (53.1) 200 (29.4) 135 (29.9) 65 (28.3)
Southwest 659 (3.5) 41 (6.0) 31(6.9) 10 (4.4)
T stage, n (%) <0.001 <0.001
Tla 0(0) 60 (8.8) 9(2.0) 51 (22.2)
Tlb 0(0) 12 (1.8) 4(0.9) 8(3.5)
Tlc 17 235 (92.6) 537 (78.8) 386 (85.6) 151 (65.6)
TINOS 68 (0.4) 11 (1.6) 3(0.7) 8(3.5)
T2a 1308 (7.0) 61 (9.0) 49 (10.9) 12 (5.2)
Gleason score, n (%) <0.001 0.762
Unknown 107 (0.6) 40 (5.9) 27 (6.0) 13 (5.6)
1+2 2 (<0.01) 0(0) 0(0) 0(0)
2+2 17 (0.1) 0(0) 0(0) 0(0)
2+3 43 (0.2) 1(0.2) 1(0.2) 0(0)
2+4 2 (<0.01) 0(0) 0(0) 0(0)
3+2 26 (0.1) 0(0) 0(0) 0(0)
3+3 18 414 (98.9) 640 (94.0) 423 (93.8) 217 (94.4)
Total Gleason score, n (%) 0.573 0.475
3 9 (<0.01) 0(0) 0(0) 0(0)
4 18 (0.1) 0(0) 0(0) 0(0)
5 72 (0.4) 1(0.2) 1(0.2) 0(0)
6 18 512 (99.5) 680 (99.8) 450 (99.8) 230 (100.0)
Survival (month), median (Q1-Q3) 34.0 (15.0-55.0)  48.0(28.0-66.0) 50.0 (33.0-66.0) 43.5(21.0-64.0) <0.001 0.003
After matching Patients (n) 681 681 451 230
Age (year), meanzs.d. 67.2+7.9 67.5+7.8 67.3£7.7 67.8+8.0 0.912 0.471
PSA level (ng miI-'), mean+s.d. 5.25+2.07 5.23+2.07 5.25+1.99 5.18+2.21 0.832 0.660
Race, n (%) 0.085 0.214
White 541 (79.4) 530 (77.8) 348 (77.2) 182 (79.1)
Black 88(12.9) 115 (16.9) 82 (18.2) 33(14.4)
Other 38 (5.6) 26 (3.8) 17 (3.8) 9(3.9)
Unknown 14 (2.1) 10 (1.5) 4(0.9) 6 (2.6)
Contd...
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Table 1: Contd...

Propensity score  Characteristic AS/WW Focal therapy Cryotherapy Laser ablation P bp
matching
T stage, n (%) <0.001 <0.001
Tla 0 (0) 60 (8.8) 9 (2.0) 51 (22.2)
Tlb 0(0) 12 (1.8) 4 (0.9) 8 (3.5)
Tlc 602 (88.4) 537 (78.9) 386 (85.6) 151 (65.6)
TINOS 3(0.4) 11 (1.6) 3(0.7) 8 (3.5)
T2a 76 (11.2) 61 (9.0) 49 (10.9) 12 (5.2)
Gleason score, n (%) <0.001 0.762
Unknown 3(0.4) 40 (5.9) 27 (6.0) 13 (5.6)
2+3 2(0.3) 1(0.1) 1(0.2) 0 (0)
3+2 2(0.3) 0 (0) 0 (0) 0 (0)
3+3 674 (99.0) 640 (94.0) 423 (93.8) 217 (94.4)
Total Gleason score, n (%) 0.089 0.475
5 5(0.7) 1(0.1) 1(0.2) 0 (0)
6 676 (99.3) 680 (99.9) 450 (99.8) 230 (100.0)

2Comparison between AS/WW and focal therapy; comparison between cryotherapy and laser ablation. PCa: prostate cancer; AS: active surveillance; WW: watchful waiting; s.d.: standard
deviation; PSA: prostate-specific antigen; Q1-Q3: quartile 1-quartile 3; TINOS: T1 not otherwise specified

csM HR (95% CI)
AS/WW vs focal therapy F—a— 0.98 (0.23,4.11)
AS/WW vs cryotherapy e 0.73(0.10, 5.35)
AS/WW vs laser ablation e 1.52(0.20, 11.21)

oM HR (95% CI)
AS/WW vs focal therapy . 1.35(1.02, 1.79)
AS/WW vs cryotherapy [ ] 1.27(0.90, 1.80)
ASWW vs laser ablation HEH 1.51(0.97, 2.37)

T T T T T 1
0.12 0.250.501.0 2.0 4.0 8.0
HR

Figure 2: Subgroup analyses of OM and CSM in the comparison between
AS/WW and each type of focal therapy. Adjusted for age, PSA level, race, T
stage, and total Gleason score. OM: overall mortality; CSM: cancer-specific
mortality; AS: active surveillance; WW: watchful waiting; PSA: prostate-specific
antigen; HR: hazard ratio; Cl: confidence interval.

analysis, focal therapy was not inferior to AS/WW according to results
of both crude model (HR = 1.19, 95% CI: 0.29-4.98, P = 0.810) and
adjusted model (HR = 0.98, 95% CI: 0.23-4.11, P = 0.977), as shown
in Table 2. In subgroup analysis according to the type of focal therapy,
OMs of both cryotherapy and laser ablation showed no significant
difference compared with AS/WW (HR = 1.27, 95% CI: 0.90-1.80;
and HR = 1.51, 95% CI: 0.97-2.37, respectively). The CSM between
AS/WW and both cryotherapy and laser ablation also showed no
significant difference (HR = 0.73, 95% CI: 0.10-5.35; and HR = 1.52,
95% CI: 0.20-11.21, respectively; Figure 2). In the Kaplan-Meier
curves, focal therapy was no match for AS/WW in decreasing OM
(P<0.001), whereas the CSM between two treatments had no obvious
difference (P = 0.809), as shown in Figure 3.

After PSM, we screened a total of 1362 patients into matched
cohorts, with 681 patients in each type of treatment. Another
multivariate Cox proportional hazards model analysis was performed
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Figure 3: Kaplan—Meier survival curve of OM and CSM. (a) Kaplan-Meier
survival curve of OM in the comparison of AS/WW and focal therapy.
(b) Kaplan—Meier survival curve of CSM in the comparison of AS/WW and
focal therapy. OM: overall mortality; CSM: cancer-specific mortality; AS: active
surveillance; WW: watchful waiting.

in the matched cohort, and no significant difference was found between
AS/WW and focal therapy for OM (HR = 1.26, 95% CI: 0.92-1.74,
P =10.149) and CSM (HR = 1.26, 95% CI: 0.24-6.51, P = 0.782).
With regard to sensitivity analyses, results of [IPTW-adjusted model
demonstrated that focal therapy may be associated with higher risk
of OM (HR = 1.34, 95% CI: 1.21-1.47, P < 0.001), whereas the CSM
between two treatments showed no significant difference (HR = 0.76,
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Table 2: Multivariate Cox regression analyses for cancer-specific mortality and overall mortality in the total cohort and matched population

Outcome Treatment Nonadjusted model, HR (95% CI) Adjusted model, HR (95% Cl) PSM model, HR (95% CI)
CSM AS/WW Reference Reference Reference

Focal therapy 1.19 (0.29-4.89) 0.98 (0.23-4.11) 1.26 (0.24-6.51)

P 0.810 0.977 0.782
oM AS/WW Reference Reference Reference

Focal therapy 1.76 (1.33-2.33) 1.35(1.02-1.79) 1.26 (0.92-1.74)

P <0.001 0.037 0.149

Adjusted model: adjusted for age, PSA level, race, T stage, and total Gleason score. PSM model: matched according to age, PSA level and T stage. CSM: cancer-specific mortality;
OM: overall mortality; AS: active surveillance; WW: watchful waiting; PSM: propensity score matching; PSA: prostate-specific antigen; HR: hazard ratio; Cl: confidence interval

Table 3: Age-related subgroup analysis for overall mortality between
active surveillance/watchful waiting and focal therapy

Age at diagnosis (year) Treatment Patients (n) HR (95% CI) P
<60 AS/WW 5070 Reference

Focal therapy 110 1.65 (0.52-5.27) 0.394
>60 and <80 AS/WW 13 215 Reference

Focal therapy 539 1.62(1.17-2.23) 0.003
>80 AS/WW 326 Reference

Focal therapy 32 1.08 (0.43-2.72) 0.868

OM: overall mortality; AS: active surveillance; WW: watchful waiting; HR: hazard ratio;
Cl: confidence interval

95% CI: 0.47-1.23, P = 0.268). The SMRW-adjusted model showed no
obvious superiority in terms of decreasing OM and CSM between the
AS/WW and focal therapy (HR = 1.32, 95% CI: 0.84-2.07, P = 0.222;
and HR = 1.16, 95% CI: 0.13-10.09, P = 0.895, respectively).

The smooth curve showed intersection between the focal therapy
and AS/WW groups in terms of OM (Figure 3). Based on this result,
all patients were divided into three groups according to their ages,
with threshold of 60 years and 80 years. The AS/WW group showed
obvious superiority of survival outcome in the 60-80 years group
(HR=1.62,95% CI:1.17-2.23, P=0.003; Table 3). However, the effect
of interaction was not significant (P = 0.290), reflecting the tendency
that focal therapy led to higher risks of OM existed in all patients with
different ages (Supplementary Figure 1).

DISCUSSION
Radical treatments, either RP or radiotherapy, are associated with
considerable side effects. Preservation of healthy prostate tissues can
potentially promote better continence and sexual potency outcomes."”
Both AS/WW and focal therapy are based on the principle of preserving
the maximum tissue whenever possible. AS/WW, which keeps patients
under close surveillance, can help patients preserve the maximal
prostate tissue, whereas focal therapy can damage the cancer tissue
while preserving the surrounding healthy tissues. Some studies have
shown focal therapy could confirm better functional outcomes than
RP;" however, financial burdens and psychological pressure caused
by focal therapy cannot be ignored when compared with AS/WW.
With the development of diagnostic approaches, greater diagnostic
precision conferring the exact location of prostate cancer can help
in risk stratification of patients. By offering focal therapy and having
prostate preserved to a well-characterized subgroup of men, more
patients will achieve better continence and sexual potency outcomes.
Several studies have supported selected patients with low- or
intermediate-risk PCa but low-burden PCa to choose the focal therapy.
Among the available therapies, HIFU, cryotherapy, photodynamic
therapy, and laser ablation have shown encouraging short-term
outcomes." However, the long-term survival data of focal therapy are
notably absent, and few studies focused on the effectiveness and safety

of AS/WW and focal therapy for low-risk PCa. Long-term survival
outcomes were examined in this study. Based on our results, focal
therapy showed no significant inferiority in decreasing CSM compared
with AS/WW for low-risk PCa. However, focal therapy showed higher
risk of OM, indicating that AS/WW could bring more overall survival
benefits. Approximately 40% of patients receiving AS/WW for the first
time have been reported to convert to radical treatments,” which may
explain why the AS/WW group in this study achieved better survival
results. Although no higher OM was detected when comparing
cryotherapy and laser ablation with AS/WW in the subgroup analysis
according to focal therapy type, there was a trend that cryotherapy and
laser ablation would lead to more deaths than AS/WW. A multivariate
Cox proportional hazards model was also performed to compare OM
and CSM between cryotherapy and laser ablation, and no significant
result was detected (Supplementary Table 2), indicating both
cryotherapy and laser ablation were responsible for increasing OM.

A phase III RCT compared short-term oncological control
outcomes of AS and vascular-targeted photodynamic therapy. Patients
in the photodynamic therapy group who had disease progression were
fewer than those in the AS group at 24 months (P < 0.001).?' However,
focal therapy showed no significant difference in decreasing CSM
compared to AS/WW in our study, and the risk of OM was greater
in the focal therapy group. This could be explained by the fact that
our study focused on survival outcomes whereas the RCT focused on
oncological control efficacy. Once disease progression occurred, radical
treatments would be performed to promote survival in AS/WW group.
Moreover, the follow-up duration of this RCT was 24 months; thus,
further disease progression would be recorded in the photodynamic
therapy group if it had a longer follow-up duration.

In several single-arm designed studies, the efficacy and safety of
focal therapy were analyzed. A longitudinal outcome study, including
25 patients who received laser ablation, reported that 96% of patients
in postoperative target biopsy showed no evidence of PCa, and the
mean decrease of PSA between baseline and 3 months was 2.3 ng ml™".»*
These studies showed an encouraging short-term oncological control
efficacy of laser ablation. However, these studies did not analyze long-
term survival outcomes of focal therapy and failed to compare focal
therapy with AS/WW. Another large sample-sized study included
1160 patients who received cryotherapy. About 75.7% of them were
biochemical recurrence-free at 36 months, and only 3.7% became
positive in postoperative biopsy.? Although this study had a longer
follow-up duration and larger sample size, it also failed to compare the
survival outcomes between focal therapy and AS/WW.

Although the subgroup analysis according to age showed a
significant superiority of survival outcome in the intermediate age
group (60-80 years), no obvious interaction effect was found, reflecting
the tendency that focal therapy led to higher risks of OM in all patients
at different ages.
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The primary advantage of this study is that our data were
obtained from the large sample database, allowing us to compare the
retrospective data of AS/WW and focal therapy directly by using a large
sample size. Moreover, contrary to recent studies that mainly focused
on short-term oncological control, our study focused on long-term
survival outcomes. Furthermore, a series of statistical analyses was
used to reduce bias and confounding factors, confirming that focal
therapy was similar to AS/WW in decreasing CSM but still did not
match AS/WW in decreasing OM.

This study still has some limitations. First, although PSM was
performed to assume randomization in this study, the bias could not
be overcome entirely. For example, data of detailed health status are
not available in the SEER database, which may result in a selection
bias. Few RCTs comparing focal therapy and AS/WW have been
reported so far; therefore, more high-quality RCTs are still required
to better evaluate the safety and effectiveness of focal therapy. Second,
as majority of patients with low-risk PCa can survive for >10 years,*
the follow-up duration in this study remains too short when analyzing
survival outcomes. Third, as relevant data are lacking, the therapy
conversion rate in the AS/WW group cannot be measured, which is an
important factor affecting survival outcomes of patients. In addition,
although focal therapy shows higher OM than AS/WW, the sample
size of those who died was still insufficient to determine that focal
treatment led to death directly. However, data we used in the SEER
database had already covered most regions in the USA accompanied
with a relatively large sample size. Thus, further studies are needed to
evaluate the effectiveness of focal therapy and to verify our outcomes.

CONCLUSIONS

Patients with low-risk PCa who received focal therapy and AS/WW
achieved similar survival outcomes in regard to decreasing CSM.
However, focal therapy was no match for AS/WW in decreasing OM,
suggesting that AS/WW could result in more overall survival benefits.
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Supplementary Table 1: Propensity score parameter list

The variables used in

calculating the propensity

matching

Age, PSA, T stage

Propensity scoring algorithm Logistic regression model

C-statistical
Matching method
Distance metric
Matching ratio

Use of replacement
Matching sample size

0.64

Greedy matching within specified caliper distances
0.05

(AS/WW) 1:1 (focal therapy)

With replacement

AS/WW (681 cases) vs. focal therapy (681 cases)

AS: active surveillance; WW: watchful waiting; PSA: prostate-specific antigen

Age at diagnosis (year)

Supplementary Figure 1: Association of age at diagnosis and risk of OM. OM:
overall mortality; AS: active surveillance; WW: watchful waiting.

Supplementary Table 2: Analysis for overall mortality and
cancer-specific mortality between cryotherapy and laser ablation

Outcome Treatment Nonadjusted model Adjusted model
CSM Cryotherapy Reference Reference
Laser ablation 2.13(0.13-34.06) 1.72 (0.10-29.66)
P=0.593 P=0.708
oM Cryotherapy Reference Reference
Laser ablation 1.36 (0.78-2.37) 1.23 (0.70-2.15)
P=0.274 P=0.466

Adjusted model: adjusted for age, PSA level, race, and total Gleason score.
CSM: cancer-specific mortality; OM: overall mortality; PSA: prostate-specific antigen



