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H

AW B I R A XA 32 Uil 3 s i BE V69T (Antiretroviral Therapy, ART) [ AZE %
YL R 7 (Human Immunodeficiency Virus, HIV) B&4e 3 80 U400 .3 (Acquired Immunodeficiency
Syndrome, AIDS) IWATHRE, PR HAEARRG S IEME R, JH9E HIV/AIDS i3 15 T
B, R SO R TAER S % .
T

TE 3G 4547 DA B (5 B L R SR IR A X 2013~2017 4575 ¥k #2:52 ART HIUENE e
HHBIX =15 % () HIV/AIDS 83 2644 4, SREL— N FARFIE S IRRAE B AA7 I T S AH OG5 R .
K 75 i AL LA AR IR A A A7 i % B Kaplan-Meier 2:#1 log-rank A8 5% 38 17 A= 47 i [ 5
IR0 R Cox UM MR B BEAT A= A7 I8 18] 22 RT3 20 #7 o BOHRBEHLRI 22 254 (70%) Al
W (30%) , HETZHEESH T BA G ZE AR, LA AR (8 F125 5 9 S8R B4 8 Cox
B A1) XU 52 7R RN AL A AE AR AR Y . i i — BUPE 48 2 (Concordance Index, C-index) . 32k T.1E
FFAE M ZE N AT (Area Under the Receiver Operating Characteristic Curve, AUC) . Brier {7 FIAR #E
2R PEAE AL e . SR 51 2R K AT SHAP (Shapley Additive Explanation, SHAP) 43 Hilfiftf Cox Ebf
IR S 60 I LA A AR MRS R 0 ) 5 2R
gh.

(1) WEFEILAIN 2644 B HIV/AIDS 3, FEARFEM T X oA Ron, IR PR AT i oy
F (26.78%) o BFIEIMAT, WK 2015 A FIESE (28.78%) o FEN FIAAFIE b, o oA ¥
(% 50.23%, % 49.77%) , SEEEH T 30-39 5 (38.69%) , WEURIRAS DL L&/ FLAB & A E (72.5%),
WA R AR R St B (46.60%) o fEIRARRHE L, HIV AR RIBE IR N TS (85.97%) ;
1BIT I WHO I PR 20 VI 5 94.67%; FE2k CD4* T k41 iugE 178 201-350 N/uL (28.63%) , #ix
It —k CD4* T B2 40 H>500 >/l 21K 42.13%; VIRV IT 77 2 EFV BG5S 48 FH 26 i 11 (57.83% )5
WiZJa 6 ™A WEEN ART & i 56.51%; V677 N TCAEIRF (5 86.84%; T 7 RIRLA MMM R I 351k
95.84%; B Uy ITA] A A it 2k B0 EL A N 66.75%

(2) HIV/AIDS #B# P EA7RTE 9 10518 H (95%CI: 104.19-106.17) . 25 12, 36, 60. 84
HEB GRS AN 97.52% 94.14%. 91.41%. 89.24%.

(3) AR ER: ZhE (HR=0.71, 95%Cl: 0.54-0.93) ; £k CD4* T k4 itHh
201~350 M/uL (HR=0.51, 95%CI: 0.38-0.70) . 351~500 />/uL (HR=0.39, 95%CI: 0.26-0.57) FI>
500 4M/uL (HR=0.35, 95%CI: 0.22-0.55) ; fi CD4* T #kEL4u i1 201~350 4~/ul (HR=0.41,



95%CI: 0.30-0.56) « 351~500 >/uL (HR=0.24, 95%CI: 0.16-0.36) F1> 500 4>/uL (HR=0.14, 95%CI:
0.09-0.21) ; 2016~2017 4 (HR=0.71, 95%CI: 0.51-0.98) J& HIV MIET- A R E. 30~39 &
(HR=1.63, 95%CI: 1.12-2.37) . 40~49 ¥ (HR=1.65, 95%CI: 1.09-2.51) . >50 % (HR=2.15,
95%CI: 1.35-3.42) ; ISR (HR=1.61, 95%CI: 1.18-2.19) j& HIV AHIKFET I fE K [

(4) BENLEARARMARLAE X 70 B2 SAHE R 0T Cox LI XA . PREAY ) C-index 1%
i) AL AUC KT 0.7, BENLAESZ ARMREE S 5. PR Brier YEAMIE T 0.1, BEALAEAF ARARBA
EFEAL, KA (60 84 AN H D Hs v i 2k 5 Wi 2 ARG FA 2%
zhig.

(1) fEREATHLIX 4252 ART H) HIV/AIDS 3 5 2 I AE 2, SRS DL B 4S8l 2 A Bl 45
NE, HAAERNFEAARRE. TIGREHRE HIV BRI S E . B EEEEERAT, 7
TR HIV KD X 28 FIBT 2 B A% . 30.98% ) R H Wi —4EJ5 4 #% ART, AL ART JE8hiFE.

(2) WEATHLIX #2352 ART [ HIV/AIDS #& AR A, TEIRI7 —SE W HIV SET 1 83 6
i % (65/245) , FEINSRIGTT 5 BE VT

(3) Lotk FELREGT CD4* T ik E AT 50>200 4AN/uL. 2016 4F UG 32697 BB FET: KK
BUR, F#>30 5. HIUAHCHREIR 1 BP0 T KB . IXBR TR HIV Al 26, 3 5441
HIV & YL, K52 ART.

(4) Cox bUf B AR Y S RENLAE A7 AR AR Y BAT RAF TN VERE, )5 PEREEULT, HJ2 Cox HLHIR
B AR R R PETE AR, TEE AR S B AR .
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Abstract

Objective:

This study characterizes the epidemiology of HIV/AIDS patients on antiretroviral therapy (ART) in
Kashi, China, explores the survival status and influencing factors and develops predictive models to inform
local prevention strategies.

Methods:

A total of 2,644 HIV/AIDS patients aged >15 years, who first receiving ART between 2013 and 2017
and currently reside in the Kashi region, were included from the HIV/AIDS comprehensive response
information management system, with data collected on their demographic characteristics, clinical
information, and survival time. The life-table method estimated survival probabilities and generated the
survival curve, univariate survival analysis was conducted using the Kaplan-Meier method with log-rank
test, and multivariate survival analysis was performed using the Cox proportional hazards model. The
dataset was split into training (70%) and testing (30%) sets to develop Cox proportional hazards model and
random survival forest models. Performance was evaluated via concordance index (C-index), area under
the receiver operating characteristic curve (AUC), Brier score, and calibration curves. Cox proportional
hazards model and random survival forest model interpretability were assessed using nomograms and
shapley additive explanation (SHAP) values.

Result:

(1) The study enrolled a total of 2,644 HIV/AIDS patients, with baseline characteristics as follows:
Regional distribution revealed Kashi as the predominant residential location (26.78%). Temporal analysis
identified 2015 as the peak enrollment year (28.78%). Demographic characteristics demonstrated a
balanced gender distribution (male: 50.23%; female: 49.77%), with the majority aged 30-39 years (38.69%).
Most participants were married or cohabiting (72.5%), and farmers constituted the largest occupational
group (46.60%).Clinical profiles indicated sexual transmission as the primary HIV acquisition route
(85.97%). At treatment initiation, 94.67% of patients were categorized as WHO clinical stage I/Il. Baseline
CD4" T lymphocyte counts predominantly ranged between 201-350 cells/uL (28.63%), while 42.13%
achieved >500 cells/uL at their most recent assessment. EFV-based regimens were the most utilized initial
therapy (57.83%). ART initiation within six months post-diagnosis occurred in 56.51% of cases, with
86.84% asymptomatic at treatment commencement. Excellent medication adherence (=95% dose

compliance) was reported by 95.84% in the preceding week. Notably, 66.75% experienced loss to



follow-up during surveillance.

(2) The mean survival time for HIV/AIDS patients was 105.18 months (95%CI: 104.19-106.17). The
survival probabilities at 12, 36, 60, and 84 months were 99.53%, 98.79%, 99.23%, and 99.36%,
respectively, with cumulative survival probabilities at those time points being 97.52%, 94.14%, 91.41%,
and 89.24%.

(3) Factors associated with survival time: female (HR = 0.71, 95% CI: 0.54-0.93), baseline CD4*
T-cell counts of 201-350 cells/uL. (HR=0.51, 95%CI: 0.38-0.70), 351-500 cells/uL. (HR=0.39, 95%CI:
0.26-0.57), and >500 cells/uL (HR=0.35, 95%CI: 0.22-0.55), recent CD4" T-cell counts of 201-350
cells/uL (HR=0.41, 95%CI: 0.30-0.56), 351-500 cells/uL (HR=0.24, 95%CI: 0.16-0.36), and >500
cells/uL (HR=0.14, 95%CI: 0.09-0.21), and initiation of ART during 2016-2017 (HR=0.71, 95%CI:
0.51-0.98) were identified as protective factors against HIV-related mortality. Conversely, age of 30-39
years (HR=1.63, 95%CI: 1.12-2.37), 40-49 years (HR=1.65, 95% CI: 1.09-2.51), and >50 years (HR=2.15,
95%CI: 1.35-3.42), and the presence of AIDS-related symptoms (HR=1.61, 95%CI: 1.18-2.19) were
significant risk factors for HIV-related mortality. The random survival forest model demonstrated superior
discrimination and calibration compared to the Cox proportional hazards model. Both models exhibited
C-index and time-dependent AUC values exceeding 0.7, with higher values observed for RSF. Brier scores
for both models remained below 0.1, with random survival forest modelachieving lower scores. Calibration
curves for random survival forest model showed closer alignment with the ideal diagonal, particularly in
long-term predictions (60, 84 months).

Conclusion:

(1) The male-to-female ratio among HIV/AIDS patients receiving ART in the Kashi region is
balanced, with a predominance of married individuals and sexual transmission as the primary route of
infection. There is a need to enhance pre-exposure prophylaxis education for families at risk of HIV. Most
patients reside in Kashi City, indicating a need for strengthened HIV testing networks and prevention
outreach. Notably, 30.98% of patients-initiated ART only one year after diagnosis, highlighting the
necessity to optimize ART initiation processes.

(2) HIV/AIDS patients receiving ART in Kashi have a longer survival time, with the highest number
of HIV-related deaths occurring within the first year of treatment (65/245). Early follow-up management
during the treatment phase should be enhanced.

(3) Female patients, as well as those with baseline and recent CD4* T lymphocyte counts >200
cells/pL and those who started treatment after 2016, have a lower risk of death. In contrast, patients aged
>3(0 years and those with disease-related symptoms have a higher risk of death. This suggests the need to
expand HIV testing rates, identify early HIV infections, and ensure timely initiation of ART.

(4) Both the Cox proportional hazards model and the random survival forest model demonstrate good



predictive performance, with the latter showing superior performance. However, the Cox proportional
hazards model offers better interpretability and is more suitable for clinical practice.

Key words: HIV/AIDS; survival time; influence factors; random survival forest
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1 52 3 4l 1]

BN JEL AR HS A4 R
AIDS Acquired Immune Deficiency Syndrome RIS 1 e 5 R B 27 A Ak
ART Antiretroviral Therapy YU R ERIR YT
AUC Area Under the Recei\(fjelj rS:erating Characteristic SR T 45
Cox Cox Proportional-Hazards Model Cox LA XU #5224
C-index Concordance Index — MR
EFV Efavirenz WiEFit
HIV Human Immunodeficiency Virus N Ao S5 R I 0 B
HR Hazard Ratio A
LPV/r Lopinavir/ritonavir UL/ RHE A
NVP Nevirapine S TR
RSF Random Survival Forest BEALAE A7 ARAK
ROC Receiver Operating Characteristic Curve ZARE TARRHIE H 25
WHO World Health Organization AR PAEHN
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1.1 fAIRE=

IRIFVE e S 2R A 1E (Acquired Immunodeficiency Syndrome, AIDS) , f&j#FR 3%
o5, A ARG E (Human Immunodeficiency Virus, HIV) J&4L5| i) —F 4
REsRFE R, HIV 3 200 S B i CBEE FH I CD4* Ttk gif, F 23RN
CD4* T WA MK REEEMEIR D, SR DNREE W iy, &Nl MR AT e %
Jos RUSEHG N2, 1981 436 [E ik &y AR ] HIV B gy fol Lok, HIV BEE N FEs X 35
MBI B & . S OO BRI BB R AL ARk e —, P25 g A
e AN HE 22 F2 e B

WA [ 300w R 2B e R, B SCBORIRAT LAk, A ER R 1T HIV/AIDS #38 A
Hrik 8560 73, 4040 J3 NFET HIV AT « AP AR SR 1 1 A2 A 2R 3w 2 1 B o ™
XK, 2023 FEHH HIV BGe 50 736, 26 BIEEIET:, Z2it/F3E HIV/AIDS ¥
2080 35151, ZRBR AN T b [X R 1 R R PR, i IX HIV B G I L 2RI AL T 28 73 ) 4
0T 49%F1 46%!°1,

T 1985 ety 7 B4 HIV &Gy, H AT 3w b TRmAT /K F, {HAF3E HIV/AIDS
BEHEREZT, HE 2022 FIE, 2E 31 HH GERGRIN Rk & 7E HIV/AIDS
B 122.3 FiIS . UG RAS K Fe SIS 22 R, PR X AP 1] (12.21/10 3D
J7E (12.06/10 J5) « FEFK (11.89/10 /i) + il (9.60/10 Ji) « =wd (7.37/10 Ji)
PLAHT 9 (4.89/10 /1) KIAFER R, mT2E K (3.69/10 /i) U,

H 1995 4735 58 5 191 S0k B ik e # 4 DK, HIVIEGE A S 2 I PR K3, 9%
AT HORE. AT Tz AT 300, gih, #E 2019 4 9 AR, #raEil
FfFHIV/AIDS % 48423 5, ArfaaE B A0, RIFFETIREIE 16004 5001, w3 X
SR RHIVIR G S R X2 —, B 1996 4k B BHIHIVIER G Lok, il KR iRaE . 2015
M, WA HLIX HIV/AIDS 38 B e f am i 44 28 =, ik & a4 B Y 17.4%01,

LI R EVAYT (Antiretroviral Therapy, ART) & HIV/AIDS &G 6T 77
3 K H B i A8 T i S AL Ju i, DB AR AR T 28 012), ART i it BH By
HIV & MRS RE, BRI R HIV EEE, 8 CD4 T ki, S
PEDIRE, PR Mo 6 A0 5% SR 2 PR R AL 1R AT RURG: , AT B IR AE T 3R 3], ART I8 ¥ 3
BEAR HIV/AIDS B8 AE Jett, G Tl & e . nghseiifitk ART BUR )G,



15 gis BAFAEMERRT
BRI KRR A N IEL 2%, AHRIET NBUF A BRI IS 4%,

HE 2023 4F, BRI ART ) HIV/AIDS 3514 3070 5N, 15 % KU F &
HHNRITBREN T1%, 0~14 5 ) EBEWEITBSZEN 57% 0, o =14, £
A E LRSS ST, ART BUS 3 B8, #0880 729 2080 /3 HIV/AIDS &% 1) 4 4,
IR BER AR NE 2004 4 210 51 7 SRIEAE , Big 2 2023 1 63 J3[50 J3-82
i1, P& SR 69%!16),

2003 4F, FRIESLHE “ PG — R BUR, v HIV/AIDS Bt 2t iayr. it
WAL HIV HUAERITmEN . b 9% BRE BRI 255 i 5507 IRIEIAWT AL % 9% ART J5 3hhx
#E, WRAE CD4* T k4l it %k<200 N/uL 4 AT 4252 % %% ART, #2016 F %N AR
MO, B2 R AT 252 iR T US). X — 285 KR e A 73R E ART 5%, M 2013
T 58.4%38 K £ 2022 4F 1] 92.8%, A= RIFE T Z A0 M 2013 11 5.4%F% 22 2022 4F 1] 2.4%,
ZH B AR R,

FABR A ART BUSRE 2 25 B 7 FRIE HIV/AIDS BEBET- R, (H EH 1 f2 1k e 1L e
o PR T N B R Y. 2022 4, FREZ) 1.9 75 A HIV AHOGERIET:, ik
FEGLIRAE T BB B 86%1) e TRARN 452 ART (1) HIV/AIDS i 1A A7 8] o
AR R, s fa AR s, e B iR, MAakm, ARMXEEZ ART
() HIV/AIDS 35 W AEA7 I 18] S SU MR SR AP AE 2 e, IX ] e 5 B BRYT /K I689T
MR Z ORI A R 221, Jt, e et X TR A A7 08, A B
Tl PR U SRR, 3E— DA HIV/AIDS BH A A7 3

SV KRR R m P R L X ) = 2 S RIS R T AND HIV/AIDS
BEHSZ ART JGAEARAROCHIEFT,  FOR B 88 R S 0w (s AT X A HiE . H AT
HHHBIX HIV/AIDS #8351 ART 78 75 R 0I5 95.2%0261, 7341 241 HIV/AIDS B4 #5% ART
JE W AEARIRG S e R 22, A BT 7 SCBERI6 T TAR R, A e 82 300k BE V7 & 2R
RS, AR EEDSHEAHIX %2 ART BE G LN R, N4t
ART B H TAE BIPLAAIB 76 S0 (10 R P2 L4

1.2 ERIMNARIIK

S O AR E R AL AR —, B A A fr il BRI 255 5E . ART &2
SCPEIR A ROBIT 75, B SR B B B A B T . B ART BUR
TR S, Ok HIV/AIDS B85 7 ART. N T fi# HIV/AIDS £:523097 )5 MAE A7
I [A] S R R 2, B N AR AR 2 S B T AR DG 7t a8 3Bk IR TT AR ek S (it
2%,
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1.2.1 HIV/AIDS 2E4 7Z01[8)

JUH4EK, EBRFII ART BURE T HIV/AIDS 5 BT R4 n] o, piah
BEAR T AETC3, AEKARAFRT (A] . A B SO0 AR B s W, FHEE 2010 4 g,
2023 4F HIV/AIDS 35 HIV AHIRFE T AN C AR 39%27. BRPNFNALSE (1) HIV/AIDS &
GBI R 45 R R, 52 ART ) HIVAIDS £ T 75 iy B fi e R/ (280, B g
SEiti AR ART BUR A, HIV/AIDS JBFSET-FR M 10/10 5N R R 7/10 73N, 7
EHEAT 2t ART BUK G, HIV AHRIET ANk 11 50%, FET- NN 28.3 5 AR
15.3 J3 A\BoI,

ART A REKFRE HIV/AIDS B H A7, 1m B ar. WAt S8 — Tk 72
iR EIR,1996~2022 TFEHE3Z ART BB AN 27.29 M, T AREESZ 16T &N 4.95
ANH S PR AR (A 22 7 B B 2B £ 6 HIV/AIDS JLE WAL BT A
RN 52 ART JLERISFRIAERAN 2163 A, @l ARAITILE (339 H) . Lifg
T — R SR, 852 ART () HIV/AIDS 83 T 7 iy B fd B BE R /K782,

ART 1E 52411 HIV/AIDS 83 A 200697 T8, iR . BRI T s
FREK BB AR A7 0 R PR B E ] o Uk SR HEE AR ART SR, $2m HIV Al
K, N R HIV G 852 ART, &K HIV/AIDS B A 17 .

1.2.2 HIV/AIDS &4 1Z718]) 200 X &

(1) N FI2RRE

BEAEWEAL R, 402 % ART If) HIV/AIDS i3 AE A7 I [] (¥ 0 37 56 Wi BF 3%
Misgina 55 NG 5T 1 7E 35 8k b W 3E 2% B 252 ART 1) HIV/AIDS 58 AR A7 I [ 5 R 3%
iR, BEERGMO, JET BB R, PERIB R ART [ HIV/AIDS ¥ 1)
A R R . ZHEANTTT T YA 52 ART B HIV/AIDS & A A7 I 8] 5200
K2, &I HIV/AID 20t g AR A7 I AR 55 1 i3 KB4, Burgos S5 A P 2 5K 1%
Bi#e3 ART i) HIV/AIDS SFE W FUA DL,  FAEAA] b DR 57 P B 8 5 A A7 I 1] )
fERE RS, HZ, Jin & AGHBIH T 8252 ART [ HIV/AIDS B35 Wt R, Ak
ZHE K5 HIV/AIDS Hd A 17 6] 5 566,

(2) I ARFHIE

B 7 B N ZRHESS, WHO IRIR . eI, CD4* T bk 40 i vk 2 55 I R
FHIEH 5 HIV/AIDS SB# % ART J5 AL A AR . &G ik4E b, Mohammadi %5
N EE R, S0k 8 R YL HIV /2 HIV/AIDS B3 AE T fa R E7, (EE1 N
SENFFFEMR I, HIV EGLRAE IFA R 3 LA [R]38), R8T 7% |, Kibuuka 5§
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AXTHEPNEESZ ART ) HIV/AIDS B3 A A7 70 A 45 R WoRi6 97 77 52 50T KU Jo k1P,
{5 Zhu 28 NZE) VAR FLN R B ART 77 & 5% VLR 5/ FIFEAR 5 1) HIV/AIDS 8 # 40T
RS BRI, Kay 28 ANFEFF 46 ART —4F J5 4B $7 LA R SEIN () HIV/AIDS )L A5 /b
AT HIBE A KIN, CDA4* T Ik EL 40 B2k = 1) 28 285 A0 T XU BR IR (41 Muhammed 55 A
P45 ART J5 HIV/AIDS £ 1F) CD4* T ik B 4 i B8 U5 Bods #4) @ sh 88, 1 R B
CD4* T kL4 TH 2 A A7 TR R 37 R 3, CD4* T kA g 3G n— AN, BET
U 3t 2 BRI 0.981421, Bayarsaikhan %5 AW 5045 Bk K 8L, B 1K CD4* T bk 240 i 11
Bz hb, B TR B R AN PR 7 BRI 5 2 I AR A 2R A ORI,

(3) FEELEH

B3 T BRI I SRR A R AE X 252 ART (1) HIV/AIDS B2 AR A7 1 8] AR S2 R 41
SH R T KBRS HIV/AIDS B AR A7 R B2 0 . Teka 25 N #7224
LR 2R i 4252 ART 1) HIV/AIDS B # FIAE R MR R, SR ER, B 7ER,
HEH . HZk CD4 T WA M v 255 R 3 5 B3 AR AR I TR DG4, I RIS BE 451 5
HIV/AIDS B E T RS AE G, FEER I ANEUD T 5 N FE T XS SR, Houle
S NTFAT T AR A HL X 5552 ART ) HIV/AIDS JLEAET: A& 5 5K RE 4/ B, 45
FR UL 5 SBERUTT AR )L SE T AR S K41,

gk PR, AN F R AN RAFAE FR BP0 . ARl BE4E CD4 T itk 40 i -4k
R I 7385 DA N SR g S5 R S FR 3 I AR AET TR], TTECE AKCE S BGRR FNIRT 7 5t
A I IR S S B . AR RIHBIX HIV/AIDS HE AR s R R A AN, X R 241
AR A R T ) AN St S YR T A O T TR B, 75 R M HIV/AIDS B 755K
FISEBRIE L, LA RS HIV/AIDS A MTE, BRIRSETAR:, @A rnt(a).

1.2.3 FRfmTifa s 2

A TR LR BE A s T 2 B, BB AR VRl B AR . FET XU &
EITRCR, M SImRK RS, RE ART BEHINT HIV/AIDS ## A 1EE, (=
I8 2 BRI A A T g R N BE, A T I B v ) AE T RO, BT DL, HEARR R
HIV/AIDS B8 BIFET KR G 4w s AR AE I 8] B B X, A BT B AT IR R T
TR PR L B, AT 58 i A AR A

FEREAE HIV/AIDS S35 58 T KRS FROIIAT 72, 22 SR FH AL Gicios KU FiAsE Y o be i,
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