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Abstract

Objective: To investigate the impact of testosterone levels at different time points after Androgen
Deprivation Therapy (ADT®) on the time to tumor progression (TTP) in Chinese prostate cancer
patients, providing evidence for the standardized management of testosterone monitoring in clini-
cal practice. Methods: Clinical data from 138 prostate cancer patients (224 records) who received
ADT alone at The Second Affiliated Hospital of Chongqing Medical University between January 2011
and January 2026 were retrospectively collected. Patients were stratified by AJCC stage before ADT
into Stage III and below, Stage IVA, and Stage IVB. Each stage group was further divided into 4 sub-
groups based on testosterone levels at the first and third month post-treatment (low level: <20
ng/mkL; high level: 220 ng/mL). Spearman rank correlation analysis, Kaplan-Meier survival analysis,
and Cox proportional hazards regression models were used to analyze the association between tes-
tosterone levels, the rate of testosterone decline, and TTP. Results: As tumor stage progressed, the
event rate increased and the censoring rate decreased (Stage IIl and below: 81.8%; Stage IVA: 60.6%;
Stage IVB: 50.4%). In Stage IVA and IVB, the low-testosterone subgroups had a significantly longer
TTP than the high-testosterone subgroups (P < 0.001). The correlation coefficient for the rate of
testosterone decline at the third month was higher than that at the first month (Stage IVB: 0.537 vs.
0.366) and was an independent factor influencing tumor progression (Stage IVA: HR = 5.618; Stage
IVB: HR = 0.283). In Stage III and below, there was no significant difference in TTP between testos-
terone subgroups (P > 0.05), and testosterone level had no independent predictive value. Conclu-
sion: The influence of post-ADT testosterone levels on TTP in prostate cancer is stage-specific. For
Stage IVA and IVB, close monitoring of testosterone levels at the third month post-treatment is cru-
cial, and progression risk should be assessed in conjunction with baseline PSA density. For Stage III
and below, testosterone need not be a primary monitoring indicator. These findings can provide
references for individualized intervention.
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X TR R BURIE AT S e, HEBGER T IR (ADT) B A (e R BRI B TSR R F Pt ash il 2
BCABRE—ZIGIT 7% . BARJLT A 8 ADT Gk Jy B RGIERT 4 I, H ADT HIA 20t
[A)fE 8 T BAF 22 5% . ADT Ja S8 i) i TR B A7 AE G- [1], HL H Ax b R S KT 5 51 R
BN RE ST 85 R Z A % R IR TR . R, A7 e BN b [ ANEREAT W BT 7T, Do S
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2. MAEMBREMRTGZE
2.1. RMR

i 4 T PR E R I8 45 —BE R 2011 4F 1 H & 2026 4F 1 HAN4E5Z ADT Y477 (18 51 it B i R
i, JRgIN 138 Gl H TR, 224 SHRICTE. AAFRAE: L RIEF RS . AR GG B
CORRTHIE: 2. SWONRT SR G2 R ADT V697 3. ZB/AERITIE E— M H FI(ER) S = A H i
THREEE, ARV RO R dE: 1 A TFARE RS, 2. ERHTERERMEERRT: 3. £
A R AT B AR IR PR IR T (BLFEAR A TR A 51 AR DB AR SR IA PR 0T BRAN s K AR s 4. R e R
RIIENE . ARAE R ADT YaTRT AICC 212484 1N 1L LUK 33 4. IVA 366 fil. IVB 3 125 i, %
SIAFHRIT RSN H . B H ZEKF(EMR) N 4 ANTH. MERERKTE X ik 2 <
20 ng/mL, I35 2 HAKCE € X & 287 > 20 ng/mL [2]. BEVIEEERE A 3 N H, SLEEYT 24 A (3
152026 4F 1 A), osREME KRB, F—AH A0 =AH 200 R %, ADT 77 R PSA % . i
JE A ERRHE N : 1. PSA BEREFRUEQH L L MER&AE): PSA>1ng/ml, [AIFG 1 JESE 2 R, ek
BT >50%; 2. ARt EbrdE: © HIERRH R @ BH#IR > 2 4 &8t (%
IR JE[3]): @ WALV MR (S RECIST 1.1 A7#E®) [4]. M FREERHE T 8 (W
S - 5 IE 5 S ER)A) UG BT *100%, 45 R PUAL/NEE5]. PSA EREHE T N MG & PSA WK
(ng/mL)/AG F1 AR (cm?®) [6] AT 5 28 5 PR LR R R 27 B Jag 25— 1% e = e I AR P 2% B 2> W A% [ o

2.2. MEIGHR

© —MFERL: ADT JRJTHT PSA E L. ADT 097G 5 — M H M8 = H ik S 0K P e S2 BN %
. ADT 187 )G PSA KV BB % k. @ SEIRNITNE: ¥ RIGHE 1T (Access®), Al IR A
0.1 ng/ml (10 ng/dl, 0.35 nmol/l). 15 =2 EaA Tl N ER, 025 R4 4<0.1 ng/ml. @ FHKME: KA
Spearman FHICMESM T ADT JRITHT PSA %L AT 88— H A= H BE/K-F A SEE 2. ADT Q77
S PR 3 PRI R (AR DG . @ AEAF T DUALAS R K I3 52 i 45 A Kaplan-Meier 12577 73BT B 5K
® Cox Lufgl AR AR Y : PPl DU 2 AN i) 7K P I 375 52 ] %of P g i JR e ) () B2, R A0 B AN TR 32 R RE I K /N

23. GER*

M. F SPSS 31.0 BAF#EATEHE /4T, TFETEEI DS EAE + FrAEIR(95%E [ X [ (C)Ew, EUE K
i 1) [ 25 4R 25 FR A2 $0(95% Cl), K Spearman Z5 4k e 0 M 240 RS 1] . ADT 1697 )5 58— AN H i T
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B, B =N S N JELR PSA B ERIAHOCME, SR Kaplan-Meier v£45 & Log-rank K% 45 Hr A~
I S8 i 7K~ 43 2 S AR A ORI T R AR A 22 s THBOBER DI (R B EE) %7, KA Cox A3l XU [a] ) 45
A1 (Omnibus RI7A 5 Wald R 75 K56 ) BR 1+ 52 B 7K~ 73 40 AR A B2 I TR i AL 520, DL P < 0.05 R
ZERBAGEE L

3. &R
3.1 NRAEER

P M R R TR, BRI, HERAERZET R BERZEH R, 113
DL IVA #1. IVB s B 2R VN 81.8%. 60.6%. 50.4%. & WHEAREAR. FH4H LR
BULE LA 1.

Table 1. Summary of case processing grouped by stage and testosterone level

* 1 ENHTEIZEKE S AN RUEEMHE

A BRKF4E B HIHS BREENRE RIAEHEIH
% 1A H & EEKE 6 2 4 66.7%
3 3N H 2K 6 2 4 66.7%
LR
% 1A AR ER K 9 1 8 88.9%
28 3 A AR E R K 12 1 11 91.7%
JEREN 33 6 27 81.8%
1A A SR EE K 10 6 4 40.0%
% 34 H & EEH K 10 8 2 20.0%
IVA
% 1A AR ER K 23 6 17 73.9%
2 34N A RSB K 23 6 17 73.9%
JRVN 66 26 40 60.6%
ERNROSEIE 1LV SR 18 14 4 22.2%
% 34 H & B K 16 13 3 18.8%
IVB
2B 1A AR EFR K 43 17 26 60.5%
2B 3 A AR EF KT 48 18 30 62.5%
JRVN 125 62 63 50.4%

3.2. &5 HATN (B2 MK 53 4E i JER izt R B B Y 43 45 P AIE

B 03 JAN R 52 B 7T S 2 10 g 23 g P [P S8 EL5 rh A Be Mr s, TR 20 DA, B A it
I TR s [ 90 A AU S R 7K1 7 20 e i T2 25 T e SR AT I, HAR S R K7 M2 AR L5 3
HRIEB RO R, PABOCEMNSR, BRI Aive Ak 2.
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Table 2. Time to tumor progression statistics by stage and testosterone level groups

% 2. BT RIZEERK 2B BRIt R AE) 2

i EFAFLH
CENEN=E TV G
55 34 H S E KT
8 1A AR EAKT
%5 3 AR E KT

JSEEN
CENREN=E BV G
55 3 H S E KT
55 1A RS E KT
%5 3 AR E KT

JSEEN
CONREN=E ] TV G
CHRROEN=E TV G
55 1A RS KT
%5 3 AR EAKT

SEEN

R CLR

IVA 3]

VB #

FHE
22.000 + 1.354 (19.346~24.654)
22.000 + 1.354 (19.346~24.654)
22.333 + 1.571 (19.253~25.413)
22.750 + 1.197 (20.404~25.096)
22.364 + 0.705 (20.981~23.746)
17.700 + 2.055 (13.673~21.727)
15.000 + 2.205 (10.679~19.321)
22.565 + 0.580 (21.429~23.701)
22.565 + 0.580 (21.429~23.701)
20.682 + 0.650 (19.409~21.955)
13.167 + 1.782 (9.675~16.659)
14.438 + 1.898 (10.718~18.157)
20.860 + 0.764 (19.363~22.358)
20.625 +0.774 (19.109~22.141)

18.840 + 0.600 (17.664~20.016)

ERVE:

18.000 (8.703~27.297)
15.000 (8.802~21.198)

12.000 (5.802~18.198)
15.000 (9.166~20.834)

e © MRt RN A EAE £ FRER(95% Cl), A (95% Cl), Bhr: H: @ “-7 FoRMEHINRIEREHE
e LEOTCIEMG S AR R AEAF T T HEAT GG R BR T B R A A 3 A 1]

3.3. BOHAMXIENRS MBI RATIEIAY Spearman FRAEX M

Spearman SE AR AL /3 M 45 SR IR, SRR AH ST AR 5 IR R I T 1) S TERAF 72 0. 355 11 Jie e 2 SR S
P, A IVAL IVB HIfFFEREADS, 11 WA LA R TR OCHE; H ADT 1697 )5 28 = AN H 21 T FE 2 1A
KAHI T —AH 200 T e, $R7m T e ik fe i (] i 500 A0 48 5800 %20 S8 b 1B] IR AH OC 2K
P A 95%E 5 [X 0] T WL 7% 3.

Table 3. Spearman correlation analysis of relevant indicators with time to tumor progression (r-value, P-value)

%< 3. SO EAMEXIERRS I B RTIBIAY Spearman 4% 8 X 14 43 #(r-value, P-value)
5 g} r{& P&

95%CI (T FR~_LEFR)

HEREINE] - 55 1 AN SR AR 0.035 0.847 -0.322~0.383
HEREINE) - 55 3 AN SN AR -0.017 0.926 -0.367~0.338
HEETE] - VAT AT PSA % ¥ —-0.032 0.859 -0.380~0.324
LR
B1MNHERR TR - 58 3 H 20 TR 0.197 0.272 -0.167~0.514
1A HER T REE - AT HT PSA %% -0.019 0.918 -0.369~0.336
2 3 H ER T REE - AT HT PSA %% 0.582 <0.001 0.289~0.776
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BEREIFIA] - 55 1A H ST REE 0.181 0.147 -0.071~0.411

BEREIFIA] - 55 3 AN H S T REE 0.400 <0.001 0.168~0.590

" BEREIFA] - VRIT T PSA 0.626 <0.001 0.443~0.758
VAT FLMNH RN TR - 583 MH 2 TR 0.424 <0.001 0.196~0.609
1A SEE T RER - JRITET PSA BE -0.038 0.767 -0.288~0.217

53 AN SEM T REA - YT HT PSA #E 0.196 0.121 —0.060~0.428

HERRISTA] - 55 1 AN S0 R R 0.366 <0.001 0.198~0.512

BEREIS 8] - 55 3 AN Sl T fEA 0.537 <0.001 0.394~0.654

E BEFE I (8] - VAITHT PSA B 0.472 <0.001 0.319~0.602
Ve rmemTEE- M AHENTREE 0577 <0.001 0.442~0.686
1A SEEFER - VAT T PSA B E 0.375 <0.001 0.209~0.521

553N S TR - VRIT T PSA B E 0.495 <0.001 0.345~0.620

e FAHOCHEML EEE T AR r Bl z 364, FREIRZE KR Fieller. Hartley A1 Pearson A iHH

3.4. B EARFIEEEKF 5345 MhiEit R BB Kaplan-Meier £ F 947

Kaplan-Meier ¥£25& Log-rank A3 0 AT 27, AN [ 52 [l 7K 143 4P Jir s ot e I () A A7 22 S B SB35
SRS, & IR LA 1-3.

@ AR LA : & 27K V2 0 SRR AEAF i 2 T0 B 240 85, Log-rank 4546 i 7w 2H 7] 72 57 o 4e it
B (?=2.381,df =3, P =0.497), PE/miZifEHE 74 RA T EEAK T .

@ IVA $: (RSEEIKP LM RFVAAE 2 B3 o T Sl AP A, AR A7 264y BB, Log-rank
Ko o 2000 22 S Gi 27 75 (% = 18.488, df = 3, P < 0.001), H ADT 897 5 55 = H w2 E W4 194
AR T B B R T 28— AN H ey S22

@ IVB #: KK RV EAE R B T m RlKFEA, EFmELsSEass VA
—%, Log-rank 4% o~ 2H ) 2 5 Guit 2 = L (% = 25.104, df = 3, P < 0.001)

HEAF AT BB
1.9 EAF
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Figure 1. Survival curves for stage 111 and below at two time points
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Figure 2. Survival curves for stage IVA at two time points
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Figure 3. Survival curves for stage IVB at two time points
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35. B HAZEEK oA % M R AT IS Cox EEBIRBE =Y 534

PLADT J897 Ja 28— AN H 38 = AN H I35 52 Bl K7 73 41 R A2 &, Ieoee b J i )y R AR B A4 2 Cox L
il RS [ A58, BL ADT ¥R97 5 35 = AR SB B NS 2, 45 B R S2 I 7K 53 2E X i e gk Feg I 1] i)
SO B B S Wk e, B G 2 AR B (HR) T L% 4.

@ ML LLR: #8250 Omnibus #6536 Bon B k757> x2=2.381, df=3, P=0497, P&
41 HR ) 95% & (5 X (M35 1, H P {E3>0.05, FEm 207K 7 21 I 12300 58 3 o e a3k Joe 1 et <7 5 el
K.

@ IVA #]: 8 2% Omnibus #56 BoR SATS 5 2 = 18.488, df =3, P <0.001, ADT ¥&J7 )55 =
AN F T SE R IV 2H Dy P98 3 FR f Bk ST 6 TR 2K (HR = 5.618, 95%Cl: 1.934~16.319, P = 0.002).

@ IVB #: A R % Omnibus £ 56 on B A T5 5 42 = 25.104, df =3, P <0.001, ADT J&J7 )55 =
A EIEA4L(HR = 0.283, P <0.001). 25— AAKE2EE4L(HR = 0.275, P < 0.001) 4y Ji&g ik Ji& iy A £
PR
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Table 4. Results of Cox proportional hazards regression analysis with time-varying covariates by stage

4. B EAEERK T 5y LA X I R AT B Y Cox ELBIXUBE =Y 534

H s Bl SEl AMz o Pm SR 2T
BN EEM 0.000 1.000 0.000 1 1.000 1.000 0.141~7.099
FIMHEEN  -1.082 1.225 0.780 1 0.377 0.339 0.031~3.741

nk  #1AAMRER -1.390 1.225 1.287 1 0.257 0.249 0.023~2.749

AT 5% Omnibus 56 ) ) 2.381/3/

(AdfIP) 0.497
HRL-2 XA BARME 38.903
1A w2 1.201 4311 0.038 1 0.846 3323  1.070~10.327
5534 2 1.726 0.544 10.065 1 0.002 5618  1.934~16.319
IVA 3] 1A HIRE 0.000 0.577 0.000 1 1.000 1.000 0.323~3.101
53 Omnibus 56 . ) 18.488/3/
(AdfIP) <0.001
HRL-2 X EIRME 194.667
FIMHmEEN  -0121 0.386 0.099 1 0.753 0.886 0.416~1.886
FIMHmEEN  -1.261 0.364 12.033 1 <0.001 0.283 0.139~0.578
VB 1] BIAAKEMR -1.292 0.359 12.964 1 <0.001 0.275 0.136~0.555
55 Omnibus 56 . ) 25.104/3/
(AdfIP) <0.001
-2 ST HLARME 547.887
4. g

I3 2 E S LN SR dt gl s ISt R A A s 1 R RS BB 2. 4 S
PATRMI[7]; 3. IR MR BT E[8]. ADT 24H3E GnRHIAIFIASHIA . Pz & CYP17ALY
FOFIFR, 0 ik P T AR R M AR R s TE G MRS S IR E Ak BELIT 52 B A ROk BRI LY 52 R 7K
SP-A5 SR A A e 0k R [9] . ARHIE AT SRR IE Py i A i R, I AT 138 AN ADT RYT T
HI g BB IR R B, R0 T ADT 897 R s — A = B S2ER KT 5 AN A 43 3 53 TR 0k 8 s 1) f
KFR . G IR SR KX 57 50 firis Fob R 28 R o [ (0 5 T 476 2 2 R 0 R e 1k, AE IVAL IVB R
Hh BE W BUSME, e I & LR B b e R e E .

ADT JI7 e R B HPIR ST IVAL VB B H B B E AR ER, A7 0 B (K 52 B 041
RN A R KT R 2 A, HWEAAN ARE G K Cox LU XU [l A3E AY gt — B 50IE, IVA
ADT 097 Ja 88 = H S0 e gk e sz e B R 3R, IVB A ADT 97 a8 = H . H—4
FARSE B AL AR R . X —45 5 ADT ¥IT MU B 325 [10], RS0 28 e frmes v, JiebyRg 4 A7)
ren AR R I B, AR RR AR SR R /K P w8 R e vE PR [11], T 10 A R DR S R e, A
FAHNEIRTS, ADT 0T FIARTA TEBCR T I, eS8 W 7K P 328 g B [ f 52 o g 4 28 11 55 [ 12]
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ADT 897 5 55 = H 2 VAl S U (R SB[ 75 A0, AHORIE 2 #T iR, IVA X ADT 10897 5 58
AN SRR B Rt R R AR DG, IVB WZ AR AR AR O £41(0.537) = T8 — N H(0.366), HAE
A7 ER R B8 =N v SE AV 2H 0 S B RT3 — A ) i SR 2, B U S A ) o e O B TS
sz B i 2, A S ER AR TOANME A R . b, JEZR PSA B E 5 IVAL IVB B2 il g itk Je i (]
RFEIEMG, HAE VB M5 S T RERAALE R OCHE, 35456 nl S A PPAl 2 f U, T i e v
RS

KRFRRYE: © ARBFFCNRAG . BIBPES T, FEEEmA: @ N LU FT 5 e L
ADT BT HHR AR RV, AIREREI Gt it AkRe: O WAL Al [A] R AL, i ed gk Fe I W) m] RE L e vt 45 R
Fidens: @ RIEKIAEARL R . 58 R R AR HTIE AR 7T 30 R4 ik

5. &

e PR AT AR 73 B X WS I0 ADT 697 Ja SEBRZKT: IVAL IVB J /5 B R VR IR YT e 55 = H ik
-, GEERITHT PSA B FEVEARE R KU, SRR BATT T S I DU B O R R SR A Dy 3
fabn, BEUTHE S AR LS PSA KB RE L, A ML TR S % .

B
ARHEGETT G4 R BB M IR 5 PR Be it Fu A0 2 % 2 o A Atk
B

Ve S AR AT AT i 18 10 2 b RE R A 20 B A 2 B 8 P 2 o R (O A R BRSE AR TE G . XA i
fRAR B R Me. BBEUIR. E5GER . CIRMF AT RIS 5. LR AR

iR m AR

AT FE AL OB PR PSRBT, BRSSO AR AR . X s Wik B KRR 22 B
B BEBE AR ARG R G Hdn Uy VRN AR B IEE . BT T AR LA T R, B Aitd
M5 BHERR ATV o AR AR I S IR S K ST R R e e kA AR B T

T OB
O ADT: MR RIZFIT
@ AICC 7. EREEEBAEZTRSH;
(3 RECIST 1.1 #5iff:  SARSRTT SO AR 1.1 Fi

@ GnRH: {2 OB =
® CYP17A1: 4 ta 3 P450 17A1,

SE
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