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Abstract

Objectives: This study aimed to compare the effectiveness of software-based
fusion-targeted biopsies (STBx) versus cognitive fusion-targeted biopsies (CogTBx) in
detecting prostate cancer (PCa) and clinically significant PCa.

Materials and methods: Men aged 30-85 were included in a target trial emulation if
they had undergone a STBx or CogTBx of Prostate Imaging Reporting and Data Sys-
tem (PI-RADS) 3-5 lesions in 2020-2024. Using log-link binary regression models
with inverse probability of treatment weighting to adjust for confounding, we esti-
mated the associations between biopsy technique and detection of PCa and clinically
significant PCa (Gleason >3 + 4 and Gleason 24 + 3) by use of adjusted relative risks
(aRR) with 95% confidence intervals (Cls) obtained via bootstrapping.

Results: A total of 2092 men who underwent STBx and 7933 men who underwent
CogTBx in 2020-2024 were identified in PCBase Xtend. The overall proportion diag-
nosed with PCa was 64%. STBx detected PCa with a slightly higher frequency (aRR,
1.05; 95% Cl, 1.02-1.09), corresponding to an absolute increase of 3.3 percentage
points (95% Cl 1.2-5.3). The relative risk for detection of Gleason 24 4 3 was some-
what larger (aRR, 1.13; 95% ClI, 1.03-1.23). The largest relative difference for detec-
tion of PCa was observed in PI-RADS 3 lesions (aRR, 1.12; 95% ClI, 1.01-1.24), and
this pattern became even more apparent when the outcome was restricted to clini-
cally significant PCa.

Conclusions: Software-based fusion-targeted biopsies detected slightly more PCa
and clinically significant PCa compared to cognitive fusion-targeted biopsies, particu-
larly in men with PI-RADS 3 lesions. Prioritizing PI-RADS 3 lesions for software-

based targeted fusion biopsy could optimize diagnostic effectiveness.
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1 | BACKGROUND

The introduction of magnetic resonance imaging (MRI) in the diagnostic
work-up of men with elevated prostate-specific antigen (PSA) has
reduced the number of men who undergo biopsy.® When MRI indicates
a lesion with a Prostate Imaging Reporting and Data System (PI-RADS)
score of 3-5, the lesion can be sampled using software-based fusion-
targeted biopsies (STBx), cognitive-targeted biopsies (CogTBx) or in-
bore biopsies. The latter is rarely used in current practice. In randomized
controlled trials, MRI-targeted biopsies of the prostate in men with ele-
vated PSA detected more Gleason score >7 prostate cancer (PCa) than
systematic biopsies and less Gleason 6 cancers.?®

STBx integrate the lesion detected by MRI with the ultrasound
image. For a CogTBx the operator visually combines the location of
the lesion on the MRI with the ultrasound image. This technique is
therefore more operator dependent. In a meta-analysis of 20 studies
with a total of 4928 men who had undergone STBx or CogTBx there
was no difference in PCa detection between the two techniques.* A
direct randomized comparison of these biopsy techniques is unlikely
to be performed, so a comparative effectiveness study based on a tar-
get trial emulation would be of value.®

The aim of this study was to compare STBx and CogTBx in a target
trial emulation and estimate the incidence of any PCa and of clinically
significant prostate cancer according to two definitions (Gleason score
>3 + 4 and Gleason =4 + 3) in men with PI-RADS 3-5 lesions. We also

aimed to evaluate this in subgroups according to PI-RADS and age.

2 | MATERIAL AND METHODS

21 | Datasources

The National Prostate Cancer Register (NPCR) of Sweden collects
data on PCa care to assess adherence to national guidelines. It has a
coverage of >98% of all PCa diagnoses compared to the Cancer Regis-
ter to which registration is mandated by law.® In Prostate Cancer data
Base Sweden (PCBase), NPCR has been linked to other healthcare
registers and demographic databases, including the Cancer Register,
the Patient Register, the Prescribed Drug Register and the Total Popu-
lation Register. In PCBase Xtend (eXtended Treatments and END-
points), longitudinal data on PSA, prostate biopsies and MRI has been
extracted from healthcare IT systems in all Swedish regions.”

Data on type and date of prostate biopsy (procedure codes KEB
[any form of prostate biopsy], TKE10 [CogTBx, transrectal], TKE13
[CogTBx, transperineal], TKE20 [STBx, transrectal], TKE23 [STBx,
transperineal]) and the centre (i.e., hospital or clinic), where the biopsy
was performed, were extracted from the Patient Register. The most
common used systems in Sweden were bkFusion with MIM Software
(GE HealthCare), Koelis fusion systems (Koelis) and ARTEMIS Prostate
Fusion Biopsy System (InnoMedicus Artemis). PI-RADS and
prostate volume were extracted from the MRI reports using a rule-
based text recognition algorithm.® Longitudinal PSA data were

obtained directly from laboratory information systems. Date of PCa

diagnosis, Gleason score, use of systematic and targeted biopsies, T
stage, M stage and primary treatment were obtained from NPCR. We
also complemented NPCR with data from the Cancer Register (date of
diagnosis, T and M stage) and data on Gleason score for targeted
biopsies in pathology reports from laboratory information systems.

Use of 5-alpha reductase inhibitors (Anatomical Therapeutic
Chemical codes GO4CB01, GO4CB02) was extracted from the Pre-
scribed Drug Register. Health-adjusted life expectancy was calculated
based on age and comorbidity at date of biopsy.’

The Swedish Research Ethics authority approved the study and

waived the requirement for informed consent.

2.2 | Study design

We designed a target trial emulation with the intention to compare
biopsy technique (STBx and CogTBx) as intervention. The target trial
and the operational definitions for the intervention are described in
detail in Table §1.1°

2.3 | Study population

Men aged 30-85 were included if they had undergone a STBx or
CogTBx of the prostate in 2020-2024. We excluded men with a pre-
vious PCa diagnosis, men who had undergone prostate biopsy per-
formed within 2 years before the biopsy, and men who had been on
5-alpha reductase inhibitors during 2 years preceding the biopsy.'*
Men were also excluded if they resided in a region where data on PSA
and MRI was not available at the date of biopsy, if the most recent
PSA before the biopsy was above 20 ng/mlL, if there was no MRI find-
ing categorized as PI-RADS 3-5 performed within 6 months before
the biopsy, or if prostate volume was not possible to extract from the
MRI report. Men with multiple biopsy dates were included at the date
of their first biopsy.

Some centres started to perform transperineal biopsies in 2023-
2024, shortly after the introduction of transrectal fusion biopsies.
Since there are indications that transperineal biopsies detect more
PCa than transrectal biopsies,’?> we excluded centres that during a
particular calendar year performed >10% of the biopsies using the
transperineal approach. The main study population covered biopsies
performed at 63 different centres.

24 | Exposure

Information on type and date of prostate biopsy and the centre where
the procedure was performed was extracted from the Patient Regis-
ter. Type of biopsy was categorized based on procedure code as
(a) STBx/transrectal [TKE20], CogTBx/transrectal [TKE10], STBx/
transperineal [TKE23] or CogTBx/transperineal [TKE13]. The proce-
dure code for any form of prostate biopsy [KEB] was in addition used

to exclude men with a previous biopsy.
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2.5 | Outcomes

A biopsy was considered resulting in a PCa diagnosis if the diagnosis
was registered in NPCR or the Cancer Register within 30 days from
the biopsy. Outcomes were the diagnosis of any PCa without consid-
eration of Gleason score and the diagnosis of clinically significant PCa
according to two definitions (Gleason 23 + 4 and Gleason 24 + 3).

2.6 | Statistical analysis

We estimated the relative risk (RR) and absolute risk difference
(RD) for STBx using CogTBx as reference in binary regression models
with log link. These estimates were adjusted for age at biopsy, year of
biopsy, PSA, prostate volume and PI-RADS. Adjustment was made
using inverse probability of treatment weighting (IPTW) where the
propensity score for treatment (i.e., biopsy technique) was modelled
with logistic regression. We used overlap weights that handles nono-
verlapping propensity score distributions and achieve exact balance of
means of covariates included in the IPTW model.'® In particular this
means that the standardized mean differences of variables included in
the IPTW model are equal to zero.

In the analyses of clinically significant PCa as outcome, men with
missing Gleason score at diagnosis were excluded. We also conducted
subgroup analyses based on PI-RADS and age (<70 years and
>70 years).

Since the main analysis population included both transrectal and
transperineal biopsies but excluded biopsies performed at centres with
>10% transperineal biopsies, we performed two sensitivity analyses. In
the first analysis, all biopsies from all centres were included, irrespective
of the proportion transperineal biopsies performed, and in the other anal-
ysis, only transrectal biopsies were included. We also performed a conser-
vative sensitivity analysis where missing Gleason scores were set to 6 in
men who underwent STBx and to 8-10 in men who underwent CogTBx.

We estimated 95% confidence intervals using percentile-based
bootstrap (1000 resamplings). The statistical analyses were performed
using R 4.0.2.

3 | RESULTS

3.1 | Baseline characteristics

The baseline characteristics of the 10 025 men in the main study pop-
ulation were similar among men who underwent STBx (N = 2092)
and CogTBx (N = 7933), in terms of age, clinical cancer characteristics

and life expectancy (Table 1 and Figure 1).

3.2 | Use pattern of biopsy technique

Biopsy technique varied according to calendar year and centre

(Figure S1). STBx was the dominating biopsy technique in 13% of

TABLE 1 Baseline characteristics of 10 025 men who underwent
software-based fusion-targeted biopsies (STBx) versus cognitive
fusion-targeted biopsies (CogTBx).

STBx CogTBx

N (%) N (%)

N 2092 (100) 7933 (100)
Type of biopsy
Transperineal 46 (2) 41 (1)
Transrectal 2046 (98) 7892 (99)
Age at biopsy (years)
Median (IQR) 67 (62-73) 68 (62-74)
30-59 385 (18) 1492 (19)
60-69 959  (46) 3339 (42)
70-79 701 (34) 2792 (35)
80-85 47 (2) 310 (4)
Year of biopsy
2020-2021 1464 (70) 4537 (57)
2022-2024 628  (30) 3396 (43)
PI-RADS
3 595 (28) 2264  (29)
4 939 (45 3161 (40)
5 558 (27) 2508 (32)
Volume (cm®)
Median (IQR) 44 (33-60) 43 (33-58)
<50 1260 (60) 4933 (62)
250 832 (40) 3000 (38)
PSA (ng/ml)
Median (IQR) 6.0(4.3-8.6) 6.3(4.5-9.1)
<3.0 158  (8) 430 ()
3.0-9.9 1590 (76) 5898 (74)
10.0-19.9 344  (16) 1605 (20)
PSA density (ng/mL/cm?®)
Median (IQR) 0.13 (0.09- 0.14 (0.10-
0.19) 0.21)
<0.10 616  (29) 2059 (26)
0.10-0.19 1002 (48) 3674 (46)
20.20 474 (23) 2200 (28)
Health-adjusted life expectancy
(years)
Median (IQR) 18 (14-22) 18 (13-22)
<10 162 (8) 761 (10)
10-19 1154 (55) 4326 (55)
220 776  (37) 2846 (36)

Abbreviations: IQR, inter quartile range; PI-RADS, Prostate Imaging
Reporting and Data System; PSA, prostate-specific antigen.

centres in 2020 and this proportion increased to 25% in 2024. The
majority of centres (52/71) had a low and stable proportion of STBx;
some centres had a stable and high proportion of STBx (8/71), while
some centres (11/71) appeared to gradually transition from CogTBx to
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All men who underwent STBx or CogTBx in 2020-2024 residing in
regions with PSA and MRI data available
(35385 men)

Aged 30-85 years, without prior prostate cancer, no prior biopsy

within two years and no prior finasteride/dutasteride

Not aged 30-85 years (739 men)
Prior prostate cancer (5791 men)
Biopsy within two previous years (217 men)

Finasteride/dutasteride within two previous years (2927 men)

(25711 men)

Most recent PSA<20 ng/ml within one year before biopsy,
positive MRI (PIRADS 3-5) within 6 months before biopsy and

known prostate volume

No PSA witin one year before biopsy (1102 men)
Most recent PSA 2 20 ng/ml (4144 men)
No MRI within 6 months before biopsy (6709 men)
Negative MRI (1982 men)

Missing prostate volume in MRI report (77 men)

(11 697 men)

Men included in the main analysis

Biopsied at a centre that during the year performed >10% transperineal biopies

(1672 men)

(10 025 men)

FIGURE 1 Study flow chart. CogTBx, cognitive fusion-targeted biopsies; STBx, software-based fusion-targeted biopsies.

STBx during the study period. Centres contributed with between one
and 665 men to the main analysis, and the centre-specific proportions
of detected PCa were generally similar, and the detection was not
clearly associated with the centre-specific number of men (Figure S2).
In men diagnosed with PCa, STBx was less frequently (19%) com-
bined with systematic biopsies, compared with CogTBx (40%)
(Table 2). The transperineal approach was infrequent, with a use of
2% (46/2092) among men who underwent STBx and 0.5% (41/7933)

among men who underwent a CogTBx (Table 1).

3.3 | Association between biopsy technique and
detection of PCa

PCa was detected in 64% after both STBx and CogTBx (Table 3). Most
cancers were Gleason 6 (28%) or Gleason 3 + 4 (39%). In total,
23 men (<0.2%) with PCa had unknown Gleason, with similar propor-
tions in the two groups (Table 2).

PCa was slightly more often detected with STBx than with
CogTBx (adjusted RR, 1.05; 95% ClI 1.02-1.09) (Figure 2). This corre-
sponded to an adjusted absolute risk difference of 3.3 percentage
points (95% Cl 1.2-5.3 percentage points) and a number needed to
treat of 30 (Figure S3).

Risks were similar when outcome was restricted to Gleason 23
+ 4, (adjusted RR, 1.07; 95% Cl 1.02-1.13) and an adjusted absolute
risk difference of 3.0 percentage points (95% Cl 0.9-5.2 percentage
points) (Figure 2 and Figure S3). Further restricting the outcome defi-
nition to Gleason 24 + 3 slightly strengthened the association but
with reduced precision (adjusted RR, 1.13; 95% Cl 1.03-1.23), and the
absolute risk difference was smaller (adjusted RD, 2.3 percentage

points; 95% Cl 0.5-4.0 percentage points).

3.4 | Subgroup analyses

When stratified by PI-RADS, the association between STBx and the
risk for any PCa was stronger in men with PI-RADS 3 (adjusted RR,
1.12; 95% Cl 1.01-1.24) (Figure 2 and Figure S3). This pattern became
even more apparent when the outcome was restricted to clinically sig-
nificant PCa, and the association was strongest for the outcome Glea-
son 24 + 3 (adjusted RR, 1.61; 95% Cl 1.16-2.14). The analyses
stratified by age group did not indicate any notable heterogeneity.

3.5 | Sensitivity analyses

The two sensitivity analyses of (i) all biopsies performed and (i) only
transrectal biopsies provided similar results as the main analysis
(Figure S4). Results were also similar in the sensitivity analysis where
missing Gleason values were imputed using a conservative approach,
assigning a fixed worst case value to minimize the risk of overestimat-

ing a positive effect of STBx.

3.6 | Assessment of propensity scores

Propensity score distributions overlapped between the two groups
(Figure S5).

4 | DISCUSSION

In this target trial emulation comparing STBx to CogTBx, PCa was

somewhat more frequently detected in men who underwent STBx.
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TABLE 2 Characteristics of men diagnosed with prostate cancer.

STBx CogTBx
N (%) N (%)

N 1342 (100) 5049 (100)
Type of biopsy

Transperineal 31 (2) 30 (1)

Transrectal 1311 (98) 5019 (99)
Age at biopsy (years)

Median (IQR) 69 (64-74) 69 (63-75)

30-59 187 (14) 782 (15)

60-69 592 (44) 1979 (39)

70-79 524 (39) 2022 (40)

80-85 39 (3) 266 (5)
Year of biopsy

2020-2021 927 (69) 2746  (54)

2022-2024 415 (31) 2303  (46)
PI-RADS

3 256 (19) 939 (19)

4 608 (45) 2030  (40)

5 478 (36) 2080 (41)
Volume (cm?)

Median (IQR) 40 (31-55) 40 (31-53)

<50 918 (68) 3499 (69)

250 424 (32) 1550  (31)
PSA (ng/ml)

Median (IQR) 6.3 (4.6-8.9) 6.8 (4.9-9.7)

<3.0 72 (5) 180 (4)

3.0-9.9 1022 (76) 3694  (73)

10.0-19.9 248 (18) 1175 (23)
PSA density (ng/ml/cm®)

Median (IQR) 0.15(0.11-0.22) 0.16(0.12-0.24)

<0.1 283 (21) 881 (17)

0.1-0.19 662 (49) 2362  (47)

20.2 397 (30) 1806  (3¢6)
Gleason

6 395 (29) 1448  (29)

3+4 531 (40) 2035 (40)

443 235 (18) 698 (14)

8 98 (7) 417 (8)

9-10 79 (6) 432 (9)

Missing 4 (0) 19 (0)
T stage

1-2 1234 (92) 4617  (91)

3-4 69 (5) 299 (6)

Missing 39 (3) 133 (3)
M stage M1

Yes 28 (2 80 2

(Continues)

TABLE 2 (Continued)

STBx CogTBx
N (%) N (%)
Additional systematic
biopsies*
No 1085 (81) 3001 (59)
Yes 255 (19) 2029 (40)
Missing 2 (0) 19 (0)
Primary treatment*
Active surveillance 383 (29) 1481 (29)
Radical treatment 845 (63) 2957 (59)
Watchful waiting or 107 (8) 434 9)
androgen deprivation
therapy
Other/missing 7 (1) 177 (4)

Abbreviations: CogTBx, cognitive fusion-targeted biopsies; STBX,
software-based fusion-targeted biopsies.
*Data only available in NPCR and not the Cancer Register.

The adjusted risk difference of 3.3 percentage points corresponds to a
number needed to treat of 30 to detect one extra case of PCa. The
relative risk for detection of clinically significant PCa (Gleason 24 + 3)
was somewhat stronger, but the absolute risk difference was some-
what lower. The association between STBx biopsies and cancer detec-
tion appeared stronger in men with PI-RADS 3 but was estimated
with lower precision in this subgroup analysis.

Previous studies addressing this question have been hampered by
methodological limitations and small sample size. A meta-analysis of
20 previous studies, including a total of 4928 men, found no differ-
ence in the diagnostic performance of software-based and cognitive
fusion biopsy.* The pooled estimates of detection of mainly Gleason
>4 + 3 were 37% for cognitive and 39% for software-based fusion
(i.e., a relative risk of 1.05). In the analysis of Gleason >3 + 4, the
pooled estimates were 36% (Cl: 23%-50%) for cognitive and 35% (Cl:
27%-43%) for software-based fusion. Limitations of this meta-
analysis includes the small sample size, different study designs, inclu-
sion criteria and definitions of clinically significant PCa, and detection
rates, of the included studies. There are consequently limited and
uncertain findings from previous studies.

A target trial emulation using population-based data on PSA, MRI
and biopsy results can potentially overcome some of the key limitations
of previous studies. We believe that a randomized trial directly compar-
ing the two biopsy techniques is unlikely to be performed and therefore
our target trial emulation is of value.> The validity for causal interpreta-
tion of any target trial emulation relies on the three assumptions of
causal inference: positivity, exchangeability and consistency.*#1°

Positivity assumes that every individual has a nonzero chance of
receiving any of the interventions. This assumption ensures that the
treatment is not deterministic and that there is some randomness in

the treatment assignment. We argue that the choice of biopsy
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TABLE 3 Gleason score on biopsy according to PI-RADS on MRI prostate and age. STBx = software-based fusion-targeted biopsies,

CogTBx = cognitive fusion-targeted biopsies.

STBx CogTBx
Gleason score Subgroup N n (%) N n (%)
Any All 2092 1341 (64) 7933 5045 (64)
PI-RADS 3 595 256 (43) 2264 938 (41)
PI-RADS 4 939 607 (65) 3161 2027 (64)
PI-RADS 5 558 478 (86) 2508 2080 (83)
Age 30-69 years 1344 778 (58) 4831 2758 (57)
Age 70-85 years 748 563 (75) 3102 2287 (74)
23 +4 All 2088 943 (45) 7914 3582 (45)
PI-RADS 3 594 144 (24) 2260 495 (22)
PI-RADS 4 938 424 (45) 3153 1372 (44)
PI-RADS 5 556 375 (67) 2501 1715 (69)
Age 30-69 years 1340 505 (38) 4826 1778 (37)
Age 70-85 years 748 438 (59) 3088 1804 (58)
24 +3 All 2088 412 (20) 7914 1547 (20)
PI-RADS 3 594 48 (8) 2260 138 (6)
PI-RADS 4 938 170 (18) 3153 499 (16)
PI-RADS 5 556 194 (35) 2501 910 (36)
Age 30-69 years 1340 192 (14) 4826 657 (14)
Age 70-85 years 748 220 (29) 3088 890 (29)
Abbreviations: CogTBx, cognitive fusion-targeted biopsies; STBx, software-based fusion-targeted biopsies.
Prostate cancer Gleason = 3+4 Gleason 24+3
RR (95% Cl) RR (95% Cl) RR (95% Cl)
All —— 1.05 (1.02-1.09) —— 1.07 (1.02-1.12) —_— 1.13 (1.03-1.23)
PI-RADS 3 — 1.12 (1.01-1.24) — e 127 (1.09-1.48) 1.61 (1.16-2.14)
PI-RADS 4 — 1.01 (0.96-1.07) — 1.05 (0.97-1.13) —_— 1.16 (0.99-1.35)
PI-RADS 5 —— 1.07 (1.03-1.11) —— 1.03 (0.97-1.10) ——o—— 1.02 (0.90-1.15)
Age 30-69 years — 1.04 (0.99-1.09) I 1.07 (1.00-1.15) - 1.13 (0.98-1.30)
Age 70-85 years —— 1.07 (1.02-1.12) —— 1.07 (1.00-1.13) —_— 1.15 (1.01-1.28)
T T T T 11 I 1 1 1 1 T
09 10 1112131415 09 10 1112131415 09 10 1112131415

Relative risk
—

Favours CogTBx Favours STBx

Relative risk
—

Favours CogTBx Favours STBx

Relative risk
—

Favours CogTBx Favours STBx

FIGURE 2 Adjusted relative risk (RR). Software-based fusion-targeted biopsies (STBx) versus cognitive fusion-targeted biopsies (CogTBx).

Cl = confidence interval.

technique mainly depended on healthcare provider preference, as
indicated by the large variation between centres in the use of tech-
nique. There are no obvious patient characteristics that would disqual-
ify a man from one of the biopsy techniques.

Exchangeability assumes that the groups compared are exchange-
able, meaning that there are no other systematic differences between
the groups with an impact on the outcome. In our case, comprehensive
information on patient characteristics, including health-adjusted life
expectancy, PSA, prostate volume and PI-RADS allowed for adjustment
of key potential confounders. The IPTW approach for control of

confounding is appropriate for unconditioned time-fixed exposures and
resulted in good overlap of propensity score distributions. This supports
exchangeability between the comparison groups and limits the concern
for potentially inadequate control of confounding.

The consistency assumption for causal inference means that the
potential outcome of a particular intervention is the same as
the observed outcome of that intervention. Translated into the con-
text of the current research question: Would a man randomized to a
biopsy technique, independent of surgeon, have the same outcome as

the outcomes observed in our study? This question puts focus on
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the potential impact of operator performance. Higher operator experi-
ence may improve cancer detection rates.'®"*® The majority of cen-
tres had a low proportion of STBx, some centres had a stable and high
proportion, while there also were centres in the study that increased
their use of STBx during the study period. Since most centres appear
to have a stable preference, there is no obvious mechanism that
would link operator skill to biopsy technique. We have therefore not
identified any serious concern arising in relation to the consistency
assumption. There may however be effect heterogeneity across cen-
tres that we were unable to account for due to the large variation in
the number of men included in the study across centres and the domi-
nance of one biopsy technique in many centres. We may therefore
have underestimated the width of the Cls. There was however no
indication of an association between the number of men and propor-
tion of detected PCas, and the proportions were generally similar.

The study also relies on the validity of MRI findings and patholog-
ical diagnoses. Interobserver variability has been observed in PI-RADS
scoring and Gleason grading, but we do not expect the variability in
our study to be differential according to biopsy technique.l??° MRI
evaluation takes place before biopsy and misclassification should
therefore be non-differential and, if present, cause a conservative bias
that attenuates the association towards the null. While the pathologi-
cal examination is done after biopsy, no plausible mechanism for a dif-
ferential misclassification has been identified, and misclassification
would be expected to be conservative.

In men with a diagnosis of PCa, CogTBx were combined with sys-
tematic biopsies twice as often as for STBx. This information was not
available for men not diagnosed with PCa. However, PCa diagnosis is
made after the biopsy and can therefore not influence the selection of
biopsy technique, so this difference in proportion undergoing also sys-
tematic biopsies is therefore expected to be representative for the
entire study population. It is consequently unlikely that the tendency
for increased cancer detection with STBx is related to concomitant
systematic biopsies. The lower use of systematic biopsies can rather
be seen as another potential advantage of the STBx technique.?®

We argue that our estimates are applicable to men that undergo
targeted transrectal biopsies for PI-RADS 3-5 with PSA below
20 ng/mL and that have not recently undergone a biopsy in similar
settings. The reason for a marginally superior performance of
software-based fusion biopsy may be attributed to the fact that PI-
RADS 3 lesions are frequently not visualized on transrectal ultra-
sound, thereby complicating cognitive targeting.? Our finding that
STBx biopsies increased detection of clinically significant PCa in
men with PI-RADS 3 was estimated with lower precision but sug-
gests that if the capacity for software-based fusion biopsies is lim-
ited, giving priority to men with PI-RADS 3 lesions could optimize

diagnostic effectiveness.

5 | CONCLUSIONS

This study suggests that software-based fusion-targeted biopsy may
improve the detection of prostate cancer and clinically significant

prostate cancer in routine practice, particularly for PI-RADS 3 lesions,

compared with cognitive fusion-targeted biopsy.
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