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Background. Neoadjuvant androgen deprivation therapy (NADT) before radical prostatectomy (RP) remains controver-
sial in the management of localized and locally advanced prostate cancer. A major limitation of this strategy is the lack of
biomarkers capable of identifying tumors biologically sensitive to androgen deprivation. This study aimed to evaluate the
prognostic value of a dynamic androgen response index (IAR) and develop a predictive model for biochemical recurrence
(BCR) after RP. Materials and Methods. The retrospective single-center study included 84 patients with prostate cancer
treated with NADT followed by RP. The IAR was defined as the ratio between logarithmic slopes of PSA and testosterone
decline during neoadjuvant therapy. Cox regression analysis was performed to identify predictors of BCR. A predictive
model and nomogram were constructed based on independent predictors. Model performance was evaluated using ROC
analysis, calibration plots, and decision curve analysis. Results. During a median follow-up of 56 months, BCR occurred
in 62 patients. Clinical stage > ¢T3a (HR 2.34; p = 0.003) and IAR (HR 1.48; p = 0.024) were independent predictors of
BCR. The model demonstrated moderate discrimination (AUC 0.68) and satisfactory calibration. Conclusions. The IAR
may reflect the biological responsiveness of prostate cancer to androgen deprivation. These findings should be considered
hypothesis-generating and require further validation in the context of risk stratification for BCR following RP after NADT.

Keywords: prostate cancer, neoadjuvant androgen deprivation therapy, biochemical recurrence, predictive model, no-
mogram, androgen response.

Prostate cancer (PCa) remains one of the most | represents an established treatment option for pa-
commonly diagnosed malignancies among men | tients with low and intermediate risk [2], oncolog-
worldwide [1]. While radical prostatectomy (RP) | ical outcomes remain suboptimal in men with high
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and very high risk features, frequently necessitating
multimodal treatment strategies [3, 4].

Neoadjuvant androgen deprivation therapy
(NADT) before RP has been investigated for se-
veral decades as a strategy to improve oncological
outcomes in patients with localized and locally ad-
vanced PCa. Randomized studies have demonstrat-
ed that NADT may reduce tumor volume and the
rate of positive surgical margins; however, its effect
on long-term oncological outcomes such as bio-
chemical recurrence (BCR) and overall survival
(OS) remains uncertain [5—7]. One of the major
limitations of this therapeutic approach is the lack
of reliable biomarkers capable of identifying pa-
tients who are biologically sensitive to androgen
deprivation and therefore most likely to benefit
from NADT.

Traditionally, the response to androgen depri-
vation therapy (ADT) has been evaluated using
absolute prostate-specific antigen (PSA) values,
including baseline PSA, post-treatment PSA, and
PSA nadir [8, 9]. While these parameters are
widely used in clinical practice, they represent
static measurements that may be strongly influ-
enced by initial tumor burden and inter-indivi-
dual variability. Consequently, absolute PSA val-
ues alone may provide limited insight into the bio-
logical dynamics of tumor response to ADT and
may not accurately reflect intrinsic sensitivity of
PCa to androgen deprivation.

To overcome this limitation, increasing atten-
tion has been directed toward the evaluation of
PSA kinetics during hormonal therapy. Parame-
ters such as the rate of PSA decline, PSA half-life,
or logarithmic slopes of PSA change have been
proposed as more informative indicators of treat-
ment response [10—12]. These dynamic measures
reflect the rate of biomarker changes compared to
static PSA measurements. Nevertheless, PSA ki-
netics alone cannot fully distinguish whether PSA
decline results from effective androgen suppres-
sion or from intrinsic tumor sensitivity to andro-
gen deprivation.

Since the principal mechanism of NADT is the
suppression of testosterone production, the rela-
tionship between PSA dynamics and testosterone
decline may more accurately reflect the biological
responsiveness of PCa to androgen deprivation. In-
tegrating the dynamics of these two biomarkers
may therefore provide a more comprehensive as-
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sessment of treatment response. Based on this con-
cept, we hypothesized that integrating the dynam-
ics of PSA and testosterone decline may provide a
more accurate representation of tumor sensitivity
to androgen deprivation. Therefore, we set forward
a dynamic androgen response index (IAR), defined
as the ratio between the slopes of PSA and testos-
terone decline during NADT.

The aim of the present study was to evaluate the
prognostic significance of IAR and to develop a
predictive model for biochemical recurrence in pa-
tients undergoing NADT before RP.

Materials and Methods

Study population. This retrospective single-center
study was conducted in the O.F. Vozianov Institute
of Urology, the National Academy of Medical Sci-
ences of Ukraine (IU NAMS) and included patients
with clinically localized and locally advanced PCa
who underwent NADT followed by RP at a tertiary
referral center. Clinical and pathological data were
obtained from institutional medical records bet-
ween January 2015 and December 2021.

Patients were eligible for inclusion if they had
histologically confirmed PCa with a clinical stage
< cT4 and no evidence of pelvic wall or urethral
sphincter invasion on pretreatment magnetic reso-
nance imaging performed before the initiation of
any systemic or local therapy. Availability of base-
line clinical data, including measurements of PSA
and serum testosterone levels both before initiation
of NADT and completion of neoadjuvant treat-
ment, biopsy ISUP, as well as long-term oncological
outcomes (date of BCR), was required.

Patients with oligometastatic disease at diagno-
sis, prior intermittent ADT, previous radiation
therapy, and/or systemic chemotherapy before RP,
treatment with antiandrogens (AA) monotherapy,
or insufficient clinical data precluding reliable on-
cological assessment were excluded. A total of
84 patients met the inclusion criteria and were in-
cluded in the final study cohort. The decision to
administer NADT before surgery was made on an
individual basis, primarily in patients with high- or
very high-risk disease features.

All patients subsequently underwent RP with
standard pathological evaluation. Postoperative fol-
low-up included serial PSA measurements per-
formed according to the institutional protocols.
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The study protocol was approved by the ethics
committee of the IU NAMS. The study was con-
ducted in accordance with the principles of the
Declaration of Helsinki. The median follow-up du-
ration was 56 months (IQR 38—82).

Neoadjuvant androgen-deprivation therapy.
NADT consisted of luteinizing hormone-releasing
hormone (LHRH) agonists administered as
monotherapy or in combination with nonsteroidal
AA. A combined androgen blockade was prefer-
entially used in patients with high-risk disease
characteristics. The duration of NADT ranged
from 1 to 12 months and was determined by clin-
ical considerations, tumor burden, and treatment
planning factors.

Calculations of biomarker dynamics. To quan-
tify the rate of biomarker change during NADT,
logarithmic slopes of PSA and testosterone decline
were calculated. For each patient, the slope of PSA
decline (kPSA) was estimated using the following
equation:

In(PSA, ;... )~ In(PSA

t

baseline NADT )

kPSA =

where PSA, i, represents the PSA level before ini-
tiation of NADT, PSAy,pr is the PSA level mea-
sured after therapy, and t is the duration of NADT
in months.

Similarly, the slope of testosterone decline (kT)
was calculated as:

11'1 (Tbaseline ) - ln(TNADT )
t

kT =

where T, and Tyupr correspond to the serum
testosterone levels before and after NADT.

Based on these parameters, a dynamic IAR was
defined as the ratio between the slopes of PSA and
testosterone decline:

kPSA

IAR=—-—
kT

This index reflects the relationship between tu-
mor PSA response and the degree of androgen sup-
pression.

Study endpoint. The primary endpoint of the
study was BCR after RP. BCR was defined as a post-
operative PSA level > 0.2 ng/mL confirmed by a
second measurement. Biochemical recurrence-free
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survival (BCRFS) was calculated from the date of
RP to the date of BCR or the last follow-up.

Statistical analysis. Descriptive statistics were
used to summarize baseline clinical and patho-
logical characteristics of the study cohort. The
continuous variables were reported as medians
with interquartile ranges (IQRs), whereas the cat-
egorical variables were reported as frequencies
and percentages.

Comparisons between patients with and without
biochemical recurrence (BCR) were performed us-
ing the Mann—Whitney U-test for continuous
variables and the Chi-square test or Fisher’s exact
test for categorical variables, as appropriate.

The BCREFS was estimated using the Kaplan—
Meier method, and differences between groups
were assessed using the log-rank test.

To identify factors associated with BCR, an ini-
tial univariable Cox proportional hazards regres-
sion analysis was performed. Variables demonstrat-
ing potential prognostic significance in the univari-
able Cox regression were included in an initial
multivariable Cox regression model. Variables that
retained statistical significance in the initial multi-
variable analysis were subsequently included in the
final reduced prognostic model used for nomo-
gram construction. Therefore, the initial multivari-
able Cox regression model and the final reduced
predictive model were presented separately.

Based on the independent predictors identified
in the multivariable analysis, a predictive model for
BCR was constructed and presented as a nomo-
gram. The discriminatory performance of the
model was evaluated using the receiver operating
characteristic (ROC) curve analysis, with the area
under the curve (AUC) and corresponding 95%
confidence intervals reported.

The model calibration was assessed using cali-
bration plots comparing the predicted probabilities
with the observed outcomes. An internal validation
of the model was performed using bootstrap resa-
mpling (1,000 iterations) to estimate model opti-
mism and stability.

The potential clinical utility of the predictive
model was further evaluated using a decision curve
analysis, which quantified the net benefit of the
model across a range of threshold probabilities.

All statistical analyses were performed using
IBM SPSS Statistics version 22 (IBM Corp., Ar-
monk, NY, USA), GraphPad Prism version 10.4.1
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Table 1. Baseline clinical and laboratory
characteristics of the study population

Parameter Overall (n = 84)

Clinical parameters
64.5 (60.0—68.7)
27.8 (25.3—30.0)

Age, years, median (IQR)
BM], kg/m?, median (IQR)
Baseline PSA (PSA,), ng/mL,

median (IQR) 20.9 (11.5—38.3)
Post-NADT PSA (PSA)), ng/mL,
median (IQR) 1.1 (0.4—3.9)

Baseline testosterone (T),
nmol/L, median (IQR)

Post-NADT testosterone (T,),
nmol/L, median (IQR)

Initial prostate volume, cm?,

14.3 (11.5—16.7)

0.7 (0.5—1.1)

median (IQR) 55.0 (42.7—75.8)
NADT prostate volume, cm?,
median (IQR) 36.1 (24.7—53.1)
NLR, median (IQR) 3.0(2.3—4.2)
PLR, median (IQR) 156.8 (121.7—216.3)
CCI, median (IQR) 2.0 (2—3)
Biopsy ISUP grade
ISUP <4 64 (76.2%)
ISUP >4 20 (23.8%)
Clinical stage
< T2c 54 (64.3%)
>T3a 30 (35.7%)
NCCN Risk Group
< Intermediate risk 27 (32.1%)
> High risk 57 (67.9%)
Duration of NADT
1—2 months 28 (33.3%)
3 months 29 (34.5%)
>3 months 27 (32.1%)
Type of NADT
LHRH agonists 54 (64.3%)
LHRH agonists + AA 30 (35.7%)

Notes: IQR — interquartile range; NADT — neoadjuvant
androgen deprivation therapy; BMI — body mass index;
PSA, — initial PSA level; PSA; — post-NADT PSA
level; T, — initial testosterone level; T, — post-NADT
testosterone level; NLR — neutrophil-to-lymphocyte ratio;
PLR — platelet-to-lymphocyte ratio; CCI — Charlson’s
comorbidity index; ISUP — International Society of
Urological Pathology; NCCN — National Comprehensive
Cancer Network; LHRH — luteinizing hormone-releasing
hormone; AA — antiandrogens.
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(GraphPad Software, Boston, MA, USA), and R
statistical software version 4.5.2. A two-sided p-va-
lue < 0.05 was considered statistically significant.

Results

Patient characteristics. A total of 84 patients were
included in the study. Detailed baseline character-
istics are summarized in Table 1.

The baseline characteristics in patients with and
without BCR are compared in Table 2. Patients who
developed BCR had significantly higher baseline
PSA levels compared to patients without recur-
rence (26.1 vs 12.2 ng/mL, p = 0.007). Baseline tes-
tosterone levels were significantly lower in patients
who experienced BCR (11.1 vs 15.1 nmol/L,
p <0.001), while testosterone levels after neoadju-
vant therapy were significantly higher (1.4 vs
0.6 nmol/L, p < 0.001). Clinical stage > cT3a was
significantly more frequent among patients with re-
currence (p = 0.002). Similarly, patients classitied
as high-risk according to NCCN criteria demon-
strated a higher likelihood of BCR (p = 0.01). The
other clinical parameters, including body mass in-
dex, prostate volume, neutrophil-to-lymphocyte
ratio, platelet-to-lymphocyte ratio, and Charlson
comorbidity index, were not significantly associ-
ated with recurrence.

Cox regression analysis. Univariable Cox regres-
sion analysis identified several predictors associ-
ated with BCR, including clinical stage > cT3a (HR
2.52,95% CI: 1.49—4.28, p = 0.001), testosterone
level after neoadjuvant therapy (HR 2.48, 95% CI:
1.42—4.35, p = 0.001), log-transformed PSA (HR
1.52, 95% CI: 1.13—2.06, p = 0.006), and the IAR
(HR 1.60, 95% CI: 1.18—2.17, p = 0.003).

In the multivariable model, clinical stage > cT3a
(HR 2.34, 95% CI: 1.34—4.07, p = 0.003) and IAR
(HR 1.48, 95% CI: 1.05—2.09, p = 0.024) remained
independent predictors of BCR. Although log-trans-
formed PSA was significant in the univariable anal-
ysis, its significance was lost in the multivariable
model. The results of the Cox regression analysis are
summarized in Table 3. In the initial multivariable
model including the clinical stage > cT3a, IAR, and
log-transformed PSA, clinical stage > cT3a and IAR
remained independently associated with BCR,
whereas log-transformed PSA was not statistically
significant. Therefore, log-transformed PSA was not
retained in the final reduced predictive model.

ISSN 1812-9269. Experimental Oncology 48 (2). 2026
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Development of the predictive model. Based on
the independent predictors identified in the mul-
tivariable analysis, a predictive model incorporat-
ing clinical stage > cT3a and the IAR was devel-
oped (Table 4). A nomogram was plotted to esti-
mate the probability of BCR within 36 months
following RP (Fig. 1).

The discriminative ability of the model was eva-
luated using Harrell’s concordance index. The

Table 2. Comparison of baseline characteristics between
patients with and without BCR

model demonstrated moderate discrimination with
a C-index of 0.64. Time-dependent ROC analysis
at 36 months yielded an AUC of 0.68 (95% CI
0.56—0.80) (Fig. 2). The Brier score was 0.221
(95% CI: 0.181—0.260), indicating acceptable pre-
dictive accuracy. An internal validation using boot-
strap resampling (1000 iterations) yielded a Somer’s
Dxy of 0.27, corresponding to a C-index of 0.64,
indicating stable predictive performance.

Parameter BCR (n=62) No BCR (n =22) p

Clinical parameters
Age, years, median (IQR) 64.0 (60.0—68.0) 66.5 (60.7—69.2) 0.384*
BMI, kg/m?, median (IQR) 27.6 (24.8—29.9) 28.1 (26.0—30.6) 0.368*
Baseline PSA (PSA,), ng/mL, median (IQR) 26.1 (13.9—46.5) 12.2 (8.8—27.1) 0.007*
Post-NADT PSA (PSA,), ng/mL, median (IQR) 1.25 (0.4—5.0) 0.65 (0.2—3.1) 0.136*
Baseline testosterone (T), nmol/L, median (IQR) 11.1 (9.3—13.9) 15.1 (13.5—16.9) <0.001*
Post-NADT testosterone (T,), nmol/L, median (IQR) 1.4 (0.7—1.6) 0.6 (0.4—0.9) <0.001*
Initial prostate volume, cm?®, median (IQR) 54.5 (42.5—73.6) 56.7 (43.6—81.9) 0.522*
NADT prostate volume, cm®, median (IQR) 36.1 (23.4—47.7) 35.4 (29.2—70.1) 0.242*
NLR, median (IQR) 2.9 (2.3—4.0) 3.0 (2.0—4.5) 0.737*
PLR, median (IQR) 155.9 (123.4—220.7) | 165.1 (109.9—201.2) 0.919*
CCI, median, (IQR) 2 (2—3) 2(2—3) 0.776x>

Biopsy ISUP grade
ISUP <4 45 (72.6%) 19 (86.4%) 0.156x>
ISUP >4 17 (27.4%) 3 (13.6%)

Clinical stage

<T2c 34 (54.8%) 20 (90.9%) 0.002x>
>T3a 28 (45.2%) 2 (9.1%)

NCCN Risk Group
< Intermediate-risk 15 (24.2%) 12 (54.5%) 0.01y*
> High-risk 47 (75.8%) 10 (45.5%)

Duration of NADT
Duration 1—2 months 21 (33.9%) 7 (31.8%) 0.392%°
Duration 3 months 19 (30.6%) 10 (45.5%)
Duration > 3 months 22 (35.5%) 5(22.7%)

Type of NADT

LHRH agonists 39 (62.9%) 15 (68.2%) 0.431%°
LHRH agonists + AA 23 (37.1%) 7 (31.8%)

Notes: * Comparison of groups by Mann-Whitney test; x> Comparison of categorical variables by chi-square test; BCR —
biochemical recurrence; IQR — interquartile range; NADT — neoadjuvant androgen deprivation therapy; BMI — body
mass index; PSA, — initial PSA level; PSA; — post-NADT PSA level; T, — initial testosterone level; T; — post-NADT
testosterone level; NLR — neutrophil-to-lymphocyte ratio; PLR — platelet-to-lymphocyte ratio; CCI — Charlson’s
comorbidity index; ISUP — International Society of Urological Pathology; NCCN — National Comprehensive Cancer
Network; LHRH — luteinizing hormone-releasing hormone; AA — antiandrogens.
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Fig. 1. Nomogram for prediction of biochemical recur-
rence at 36 months: JAR — androgen response index;
BCR — biochemical recurrence

Calibration analysis demonstrated good agreement
between predicted and observed probabilities of BCR
at 36 months (Fig. 3). The calibration curve indicated
satisfactory agreement between predicted and ob-
served event rate across the range of predicted risks.

Decision curve analysis demonstrated that the
predictive model provided a higher net benefit
compared to both the “treat-all” and “treat-none”
strategies across a wide range of threshold proba-

Table 3. Cox proportional hazard regression
analysis for predictors of biochemical recurrence

Parameter HR | 95% CI p
Univariable analysis
cT
>T3a 2.52|1.49—4.28 | 0.001
ISUP Grade after biopsy
>1SUP 4 1291 0.74—2.25 | 0.378
Baseline testosterone (T,) 0.84 | 0.77—0.91 | <0.001
Post-NADT testosterone (T;) |2.48 | 1.42—4.35 | 0.001
kPSA 094 0.69—1.29 | 0.716
kT 0.69 | 0.49—0.96 | 0.027
Log (PSA) 1.52 | 1.13—2.06 | 0.006
IAR 1.60 | 1.18—2.17 | 0.003
Multivariable analysis
cT
>T3a 2.34 | 1.34—4.07 | 0.003
TIAR 1.48| 1.05—2.09 | 0.024
Log (PSA) 1.17 | 0.84—1.62 | 0.367

Notes: HR — hazard ratio; CI — confidence interval; cT —
clinical stage; ISUP — International Society of Urological
Pathology; T, — initial testosterone level; T, — post-
NADT testosterone level; kPSA — logarithmic slope of
PSA level decline; kKT — logarithmic slope of testosterone
level decline; IAR — dynamic androgen response index.
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bilities (Fig. 4). These findings suggest that the
model may provide clinically useful risk stratifica-
tion for patients undergoing RP after NADT.

Risk stratification analysis. To evaluate the cli-
nical applicability of the proposed predictive mo-
del, the patients were stratified into three risk
groups (low, intermediate, and high) according to
the calculated risk score derived from the multi-
variable Cox regression model.

Kaplan—Meier analysis demonstrated a clear sep-
aration of BCRFS among the three groups (Fig. 5).
The median BCRES was 69 months in the low-risk
group, 57 months in the intermediate-risk group,
and 26 months in the high-risk group. Similarly,
the estimated mean BCRFS was 62.4 months in the
low-risk group, 53.9 months in the intermediate-
risk group, and 29.6 months in the high-risk group,
indicating a progressive reduction in survival with
increasing risk. The differences in survival distri-
butions between the groups were significant ac-
cording to the log-rank test (x> = 18.95, p < 0.001).
These findings support the proposed model’s abili-
ty to effectively stratify patients by risk of BCR fol-
lowing RP.

Discussion

The present study evaluated the prognostic sig-
nificance of a novel IAR and developed a predic-
tive model for BCR in patients undergoing NADT
before RP. The main findings of this study are
threefold. First, the IAR integrating PSA and tes-
tosterone kinetics during NADT was indepen-
dently associated with BCR. Second, the integra-
tion of IAR with the clinical stage enabled the de-
velopment of a simple predictive model capable of
stratifying patients into distinct recurrence-risk
groups. Third, the proposed model demonstrated
acceptable discrimination, satisfactory calibra-
tion, and potential clinical benefit in decision
curve analysis.

Neoadjuvant systemic therapy before RP has
been investigated for several decades. Early ran-
domized trials demonstrated that NADT could
reduce prostate volume, tumor burden, and the
rate of positive surgical margins. However, these
studies failed to consistently demonstrate im-
provements in long-term oncologic outcomes
such as BCR or OS [6, 7]. For instance, Soloway
et al. [6] reported improved pathological findings

ISSN 1812-9269. Experimental Oncology 48 (2). 2026
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following neoadjuvant androgen ablation but no
significant reduction in BCR after surgery. Simi-
larly, Schulman et al. [7] observed favorable path-
ological outcomes without a clear survival advan-
tage in patients receiving neoadjuvant hormonal
therapy before RP.

In recent years, interest in neoadjuvant therapy
has re-emerged due to the development of intensi-
fied androgen receptor signaling inhibitors (ARSI)
and combination systemic approaches. Current
studies suggest that neoadjuvant treatment with
AR-targeted agents such as abiraterone, enzalu-
tamide, or apalutamide can induce significant
pathological responses in patients with high-risk
localized PCa, including the rates of minimal re-
sidual disease and complete pathological response
[13—16]. Despite these promising results, patient
selection remains a major challenge, as tumors ex-
hibit heterogeneous biological sensitivity to andro-
gen deprivation.

Several recent reviews emphasize that reliable
predictive biomarkers capable of selecting patients
most likely to benefit from neoadjuvant therapy
represent a major unmet clinical need in localized
high-risk and locally advanced PCa [17]. In this
context, dynamic biomarkers reflecting biological
response during treatment may provide clinically
valuable information about tumor endocrine sen-
sitivity and treatment responsiveness.

PSA kinetics have long been investigated as a
marker of treatment response in PCa. Several stu-
dies have demonstrated that dynamic PSA chan-
ges during hormonal therapy may provide prog-
nostic information beyond baseline PSA measure-
ments. Foo et al. [10] reported that PSA kinetics
during neoadjuvant hormonal treatment was as-
sociated with BCR and PCa-mortality. Similarly,
Kang et al. [11] demonstrated that PSA half-life
during neoadjuvant hormone therapy predicted
the risk of developing castration-resistant PCa fol-
lowing RP. McDonald et al. [12] further con-
firmed that PSA response to NADT may serve as
an independent prognostic indicator of oncologic
outcomes. Despite these findings, PSA dynamics
alone may not fully reflect tumor sensitivity to an-
drogen deprivation. PSA reduction during ADT
may reflect both suppression of androgen-de-
pendent PSA production and intrinsic tumor
susceptibility to endocrine therapy. Therefore,
PSA kinetics evaluated without consideration of

ISSN 1812-9269. Experimental Oncology 48 (2). 2026
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Fig. 2. ROC curve for prediction of biochemical recur-
rence at 36 months based on the final Cox regression
model: AUC — area under the curve
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Fig. 3. Calibration plot demonstrating agreement between
predicted and observed probabilities of biochemical re-
currence at 36 months. AUC and Brier score values shown
in the figure are expressed as percentages

the degree of achieved androgen suppression may
provide an incomplete representation of biological
treatment response.

The present study addresses this limitation by
integrating PSA and testosterone kinetics into a
composite biomarker — the IAR. Since the prima-
ry mechanism of ADT action involves suppression
of circulating testosterone levels, evaluating PSA
decline relative to testosterone suppression may
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Fig. 4. Decision curve analysis evaluating the clinical util-
ity of the predictive model
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Fig. 5. Kaplan—Meier curves for biochemical recurrence-
free survival according to the risk groups derived from
the predictive model. BCR — biochemical recurrence;
BCRFS — biochemical recurrence-free survival

better reflect the biological responsiveness of PCa
to endocrine treatment. However, this interpreta-
tion should be considered hypothesis-generating.
The present study did not directly evaluate mole-
cular, genetic, or pathological markers of androgen
sensitivity. Therefore, IAR should be interpreted as
a potential surrogate dynamic marker of response
to androgen deprivation rather than as a definitive
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marker of biological sensitivity. In our analysis, AR
remained independently associated with BCR in
multivariable Cox regression analysis, while PSA-
related parameters lost statistical significance after
adjustment. These findings suggest that composite
biomarker dynamics may capture clinically rele-
vant biological information beyond conventional
PSA measures alone.

Based on the results, a predictive model incor-
porating clinical stage and IAR was developed and
presented as a nomogram. The model demonstra-
ted moderate discrimination with a concordance
index of approximately 0.64 and a time-dependent
AUC of approximately 0.67 for prediction of BCR
in 36 months. Although these values indicate mo-
derate predictive accuracy, similar levels of dis-
crimination have been reported in several widely
used clinical prediction models for PCa. Classic
predictive tools such as the Partin tables, CAPRA
score, and Kattan nomograms rely primarily on
baseline clinicopathological parameters, including
PSA level, biopsy Gleason grade, and clinical stage
[18—20]. While these models remain useful in
clinical practice, they primarily reflect tumor bur-
den and disease extent rather than biological re-
sponse to therapy. In contrast, the model pro-
posed in the present study incorporates dynamic
treatment-response biomarkers obtained during
neoadjuvant therapy. By combining tumor bio-
marker kinetics with endocrine suppression pa-
rameters, the AR may represent a more biologi-
cally informative measure of treatment sensitivity.
Another important feature of the present model is
its simplicity. The final model includes only two
variables — clinical stage >cT3a and the IAR,
which facilitates straightforward clinical imple-
mentation in routine practice. Compared with
more complex models, requiring multiple clinico-
pathological variables of postoperative pathologi-
cal data, such parsimony may enhance reprodu-
cibility and applicability in routine clinical prac-
tice. The integration of biomarker kinetics and
endocrine suppression parameters may therefore
represent a promising strategy for identifying pa-
tients with biologically sensitive tumors, who are
more likely to benefit from NADT.

Importantly, the proposed model demonstrated
the ability to stratify patients into low-, interme-
diate-, and high-risk groups with significantly dif-
ferent BCRES. This risk stratification may have po-
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tential clinical implications, particularly in the con-
text of neoadjuvant therapy. Patients demonstrating
poor biological response to NADT may represent
a subgroup at increased risk of early recurrence de-
spite surgery and may therefore benefit from closer
postoperative monitoring or consideration of mul-
timodal treatment strategies. From a clinical per-
spective, early identification of patients demon-
strating poor biological response to NADT may be
particularly relevant. Such patients could potential-
ly benefit from intensified postoperative surveil-
lance, earlier initiation of adjuvant therapies, or en-
rollment in clinical trials evaluating multimodal
treatment strategies.

The findings of this study should be interpret-
ed in light of several limitations. First, the retro-
spective and single-center design may introduce
potential selection bias. Second, the relatively
modest sample size may limit statistical power
and the generalizability of the results. Third, al-
though internal validation was performed, exter-
nal validation in independent cohorts is required
before the proposed model can be implemented
in routine clinical practice. In addition, the in-
cremental prognostic value of IAR compared
with models based solely on conventional static
biomarkers or individual components of the in-
dex was not directly assessed. Future studies
should evaluate whether the addition of IAR im-
proves the model discrimination, calibration, and
clinical utility beyond established clinical and
laboratory predictors. Another limitation relates
to the treatment regimens used in this cohort.
The study population primarily received conven-
tional ADT with LHRH agonists and AA rather
than modern intensified androgen receptor sig-
naling inhibitors. Therefore, the predictive per-
formance of the proposed model in patients
treated with contemporary intensified neoadju-
vant regimens remains to be determined. Future
studies, including larger multicenter cohorts and
patients treated with modern intensified ARSI,
will be necessary to validate and further refine
the proposed model.

Despite these limitations, the study has several
strengths. It proposes a biologically plausible com-
posite biomarker reflecting endocrine treatment re-
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sponse, applies a comprehensive predictive mode-
ling workflow including Cox regression, nomogram
development, calibration analysis, and decision
curve analysis, and demonstrates clinically meaning-
ful survival-based risk stratification. In a field where
the main challenge is identifying patients who may
truly benefit from neoadjuvant therapy, biomarker-
oriented approaches such as the one proposed in this
study may contribute to more individualized treat-
ment strategies. Importantly, the present findings
should be interpreted in an exploratory context. The
proposed index may reflect biological tumor respon-
siveness to androgen deprivation; however, it should
not be considered a definitive predictive tool without
external validation.

In sum, the present study introduces a novel dy-
namic androgen response index integrating PSA
and testosterone kinetics during NADT. The pro-
posed index was independently associated with
BCR and enabled the development of a simple pre-
dictive model capable of stratifying patients ac-
cording to their risk of recurrence following RP.
IAR may serve as a surrogate dynamic marker of
response to androgen deprivation. However, this
interpretation remains hypothesis-generating and
requires further validation. Further prospective
studies with external validation are warranted to
confirm the clinical applicability of this approach
and to explore its potential role in guiding perso-
nalized neoadjuvant treatment strategies in PCa.
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LY ducruryt ypornorii im. akaz. O.®.Bosianosa
HAMH VYxpainn», Kuis, Ykpaina

2 Kadenpa ypornorii, HarjionanbHOro yHiBepcuTeTy 0XOpOHM
3n0poB’s Ykpainu imeni I1.JI. Illynuka, Kuis, Ykpaina

IVHAMIYHNU THIEKC AHIPOTEHHOT BIIIIOBI/I

TA VIOTO ACOLITALIIA 3 BIOXIMIYHVM PELIMIVBOM
TTICJISL PAIIMKAJIBHOT TIPOCTATEKTOMIT HA TJII
HEOAJI'IOBAHTHOI AHJPOTEH-JIEITPVBALIIMNHOT TEPATIIT

Cran nurtanHa. Heoan'toBaHTHa aHiporeH-fenpubaliiiHa tepanisa (HAIT) nepes pagnkanbHOIO MTPOCTATEKTOMi-
ero (PIIE) samuimaeTbest [UCKYCIIHUM MIZXOOM Y JIIKyBaHHI JI0Ka/Ii30BaHOTO Ta MiCIieBO PO3IOBCIOYKEHOTO paKy
nepenMixyposoi 3anosu (PII3). OgHyuM 3 0CHOBHUX 0OMeXeHb 1Lii€i cTparerii € BifcyTHICTb 6ioMapkepis, AKi MOIIN
6 imenTndikyBary myxnmHYu, 6i0JOTiYHO YyTIUBI JO aHAPOreHHOI fenpuBanii. MeTOW IIbOro ZOCIiKeHHA OYIO0
OL[{HNTH IIPOTHOCTMYHE 3HAYEHHs [UHAMIYHOTO iHIeKCy aHnporenHoi Bigmosiai (IAB) ta pospoburn nporaocTm-
Hy Mofenb 6ioximiuHoro perupgusy (BP) micns PITE. Matepianu Ta MeToau. Y peTpOCIEKTUBHE OJHOLEHTPOBE
mocmimKeHHs 6yno BrmodeHo 84 mauieHTtu 3 PII3, ski orpumysanu HAJIT i3 noganpummm BukoHanHsMm PITE. IAB
BM3HAYa/IN 5K CIIBBIZHOLIEHHS MOrapupMiyHIX HaXMTIiB 3HVDKEHHsI KOHIIEHTpPaLiil IpoCcTaT-crenndivHoro aHTu-
reny (IICA) Ta TecTOCTepOHY Hif Yac Heoa I0BaHTHOI Tepamii. [/ BusHaYeHHs IpeRAnkTopiB BP mposeneHo pe-
rpeciitnuit ananis Kokca. Ha ocHOBI He3aeXXHMUX IIPEAUKTOPIB IOO6YLOBAHO IPOTHOCTUYHY MOJE/Ib Ta HOMOTPaMy.
EdexrusHicTb 1jiel Mogeni oniHoBanu 3a gonomorow ROC-aHanisy, kani6pysanpHux rpagikis Ta aHami3y KpUBIX
kaiHiuHOI mouinpHOCTi. Pesynpraru. IIporsarom cnocrepesxenHs (Mepmiana 56 MicaniB) bP BuHMK y 62 mamieHTiB.
Kiniuna cragis > cT3a (BP 2,34; p = 0,003) Ta IAB (BP 1,48; p = 0,024) 6y1u Hesanexxuumu npeguxkropamu BP. Mo-
JieTb IPOfIEMOHCTPYBajIa MOMIpHY AucKpuMinaniiny spathicte (AUC 0,68) Ta 3afoBinbHe KanibpyBaHHs. BucHo-
BKU. IAB Moxe Bifo6pakaru 6iomoriuny Bifnosins PII3 Ha aHfporenHy genpusanio. OTpuMaHi pesyabratu Cif
PO3IZIARATY sIK TaKi, 1IJ0 TeHEePYIOTH rinoTe3y, i BOHM NOTPeOYIOTh MOganbIIoi Bamifalii B KOHTEKCTi cTpatudikanii
pusuky bP micna PITE na tii HAJT.

Kirro4oBi croBa: pak mepeaMixypoBoi 3a/103u, Heoa/; IOBAaHTHA aH/[POTeH-ellpuBaliiiiHa Teparris, 6ioxiMiTHmi peru-
IUB, IPOTHOCTUYHA MOJI€/Ib, HOMOTPaMa, aHIpOreHHa BifiTIOBi/b.
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