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ABSTRACT

Background and Aim: Human immunodeficiency virus (HIV) is now a major global health
problem. The aim of this study was to determine factors affecting the change in TCD4+
lymphocyte count and survival of HIV patients simultaneously in Kermanshah Province,
using a joint model for longitudinal and survival time measurements.

Materials and Methods: In this retrospective cohort study we extracted data of 614 HIV+
patients receiving antiretroviral therapy from the Registry of Behavioral Disease Counseling
Center of Kermanshah Province from 2001 to 2018. Data included variables of longitudinal
TCD4+ and survival of patients (time interval from HIV diagnosis to death) as response.
Then, using a joint model, the relationship between TCD4+ and the survival of patients was
determined. Data analysis was performed using R (3.4.3) software package JM. P< 0.05 was
considered significant.

Results: In the joint model, sex, age at the time of diagnosis, marital status, history of
addiction, education level, time, and presence of tuberculosis had a significant relationship
with TCD4+ lymphocyte count (p<0.05). Tuberculosis (HR=2.624) was an effective risk
factor for death of HIV patients (p<0.001). There was a significant relationship between the
two responses (p<0.001) so that 1-unit decrease in the number of TCD4+ lymphocytes led to
a 36.5% increase in the risk of death over time.

Conclusion: Since HIV+ patients are exposed to the risk of development of tuberculosis, a
decrease in the number of TCD4 + lymphocytes may be a good prognostic indicator for death
in HIV patients.

Keywords: Joint model, Longitudinal measurements, Survival, HIV, TCD4+

Received: Oct 22, 2019 Accepted: Sep 29, 2020

How to cite the article: Sayeh Motevaseli Darab, Afshin Almasi, Soodeh Shahsavari, Ebrahim Shakiba,
Elham Madreseh. Investegation of factors associated with TCD4 + lymphocyte count change and survival of
HIV+ patients using joint model with longitudinal and survival measurements. SIKU 2021;26(4):59-68.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


mailto:Tel:%20083-38262052
mailto:Tel:%20083-38262052
http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

09-9A/N\Eeo LT g g0 / S § Cuny 8)9s / LIS (Sibyy eole slGikuils (alc alas
QL HIV+ 5l slow sl g TCDA+ gl Cum gaid 3105y b B 3o Jol g5 (w3 9
G g Igb b 150 31wl b pig Jowo s o5 418

e yoe Plet Tl ! gt T8 3 gl 03 gm0 ¢ cwlodl il ' O1518  Lwgio 4l

SAAF S AT Ol celiile S colisle ST (Kb e oKl (g gtils Slidios 4eS” (Cblg 0aSKils ¢ gt JWT 05 8 (g LT Al wlid 8
[EERETR B{ XY

o 55) Ol sl oliile S colile S Sa 3 p e il (D 053 (5,0 5 M Sliios 5 e (bl 0Kl (i) LT 03,5 () SLT Lkl LY
Crem ) -VEAAALAY 1Sl ST @falmasa@gmail.com s Sy FAYEYOY— A ;i o(J shne

e YOYAY =¥ ST U0l el ST coltile ST (S ke ol ¢ (K 3o 04813 (oD SleMbl (5558 05,8 ¢ 5 5T SLskial Y

olaile S colzile S (S oo ol Dl 0t 55y cDhw ol 5 olar dmn 5 Dl S m ¢ STy 0083 ¢ oy 03,8 (Gl (o Sl ¥
e YSAFYIFYAY STl uS o)

P YSPAVEY VA LSS0l 08 Ol (S sk o8l (bl otSCais e 5 ST 5 (5 ekl 05,5 5 SLT (555 sl 0

ol
boaddlas ol ol Sl Sy pge S 5 sl o 3 (HIV) Gl el ps (ol s 25 1SR 9 4 )
b ooliile 87 Okl 55 HIV 4 3e Ohley sl 5 TCDA+ o sid sl i 1 J3e Julse Oljon oni Ol

i plowl s 5 gl (slais S o3l L pl 5 dbe (5,5 5

323 555 b Olys Cod HIVAE Olley 518 0 Sledbl bt S5 228 a5 8 on anlllae ol 5595 9 Sgo
spon TCDAH (ol ne Jals 5 olisle S Ol (g, slacglom oy5lie 5 0 (6 a5 53 WAV B AWAY sl b
oy e ol 5 e &0 (6,50 L e 3 oy Ol 4 (S 6 HIV ot Sl o) Ohles i 5 Jsb
D ol gme a5 oslinal R(3.4.3) ,i 5l p5 23 IM wy i bsosls Lo g b s Olslew sl 5 TCDA+
s S L s

L ols e BT o (ol 5 Olej eMamd e e3lizol Al ¢ ol Comd g (et (o (i ol 5 Jta o HlBABL
HIV+ 0l &5 0 53 g 530 s Jole (HR=Y/5YF) Lo (o5les 4 Ml (P<+/+0) wizils TCDA+ gl e i sluws
Sl s 2alS dsly oSl 4 oS (g5 4 (P<e/e)) Cils sy Hls gae bLS Gl 93 om (P<ere)) sy
b o Sl A3 ¥/ 65 e slas )y s Ol Jab 45 TCDA+ (glacaw il

G pid sl EalS eidl oo o Sisie 4 Olejen Dl (osme 53 HIVE Ol Gl 4 a5 b 105 8 domid
AL HIV Ol 55 68 e slas ) (ST 6l (owlie Sl Ll 55 o TCDA+

TCD4+ HIV el ¢ Jsb slags ;S o1l ‘H}: Je 1 6ls” (syo3lg

QYA 5 ds AVVYF L aSlol AV dlin J g s


mailto:afalmasa@gmail.com
http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

b ba3ye Joloe Ly )

o Solen &S w odiS (g)ley &S I HIVIAIDS
3131 e 3z HIV @ S 5131 (W)l Jz87 L6
Olojps Sigie ohrg 4 edb o b Glalisie dats
Yo ssde HIV @ s T 5131 &87 (g sba diil o
ol 5 Lsher Joo S HIV 05 013051 2y
2 Ole 53 ey S Lo o Sege Olsie 4 el
b b o e 565 o dr ST ()l okd a5 lid Comesr
Jolse s S sl asl 2alS s sladl s HIV
Ober sl Il 5 ARaLeST sl jasls s 5
Moy 635 Camal 5l 5 oLl sl sy L HIV
Sldlas &S anw g Jbys oy iS5 ok 4 Lol
N 43 8 S0 Oley ol Uy 3550 55 (63500
5 Olejpn anlllae 43 Ol 5 Gla gy dlear 510V S8
3ol 93 3se oyl ;ssﬁb slresls s Jue
ok el e (b 5 (S e 55 Slallas
Dsb 53 5,6 Sjpon o ps Sl & Olgeny
SMyg) g5 B odd (e Oloj 8355 0 (S o311 O
BB .(\\),\5},&@ ‘5))TC? - LS s S 3
als SIS G 5 Jib T s els Ll
A s s 4 Sl S LOT glimee o cisly
SlasysTp & i el 33 o (Soen Sl 03 K
and Sl eslimal b glandlas )5 7 (gysba a5h
Gloosls o (Stuad By sl odd 030> Ol (55l
Galn Laosls (glizme floi b el Hlo gme i 5 Jsb
30315 feS doys elmny apue R gl Ol
oS Je alax I glabs,y 5l @808 55 (V)45
o3linl Wy 5 (Jsb gy o LISl a6 3 48l s
ol LOT 51 S oyls oo b e e ol (di oo
(External)siy 05 » Gl oo (oS (Sl uiie 457 ol
] 47 Bl Wesls (315 ) oSl 0dlSs 4 4zl 5
Sk LT3l (st o0 Bl ST e )
OT il e cpl 51 enlitul cpimman 355 o o gues
S Gl abB a5 (S5 gk e T Sl

-

do\do
&S Slomer (HIV) Gl sl ot o s s
ol b e (Nl Gl Chlg e S
sk ey9s HIV sl Cisie ol Jola (Cige
SHpib e ol 6 (ol 1 4 Sl 5 Dl
bl sl L HIV 4 oJT 55 » CDC
otem 4 e )5S 53 506 Yoo 51 S TCDA+
DT cdshe 05, w51 L usps ol (Dol 5!
e O ol @t 4 (TCDA+ sla o i 035
Ll Cop gladisis om0 1) 25 5 48
S gl pl &S das e 13 s e gla0b u S
HIV Cosie do o 0 2T Olsie & S0 dl o 4 5555
VF/A sgd 53 058 E 6,8 aan ST 1Y )l
38 Ok ¥Y s> 5 Wleds o3 JTHIV 4 a5 0 5ds
Jlo 0L 5 iles 7 5l b e BV 4 LOT
3,8 o S5 HIV L i 0ads WA L5 YA
ol 4 Sb 4 8Osk WV e Oles 53 S (g 5ba
NS G (F) sy ods 03T Olg o 53 s s
b3 1 ol e Ol 2l 53 Sl g Ol
St 4 sy Sbes S 53 S sk 4 Sl 15
53 HIVIAIDS 543t o 3lai (B) il sk y 07,
TAF &S Sl 035 i FYPVssus YVF L b Ol
b Oloys gr sy ol b (B)les gy 03708 5 5,0
329355 b Olays Ik s HIV o gie ol
S JRS G nsb 4 LHIV Gy 6,0, Wil o
ol Dl 8 5L W s o Td S5 4 1 Oyl
Gl O a3 Slas 5 W Ol Sloys 2s)
didu o 54 S o SLHHIVIAIDS L 8™ LS
AL HIV Ut Wl 5 o (s s slasl S22 L s
Llg o il gws 9955 b Oloys &5 .(V)das
SASTTAF 1 i by i oS5 4 HIV Qi) s
ool Ooda s Do b 31 (Nams alS ws s b

B 5 (S8 055 GVsb s 5,5, b Ol

1e0 0T g yg0 / b g Cuny 8)9s 7 OBw)S (Sbhy el alSisils ¢ale alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

9P wlall Haiksl

Jls )y 5 Fus il t B 8 s S
Lol -5l 6 5 adllan b 53 o ol Sl
L s Lleds o5 HIVIAIDS i Lo o K5 s «
los g ok andllas 095 OLL b aS™ (g5 3
LT oy
el 5, s) 5l eslizal bl ke 51 ol adlllas )
e .ol sl oslizwl (Shared Parameter)es” i
P8 ss 5l s Job dde 5 g3 plesl Ll 5 sl
LTS 5 me sla gzl Olejon sb 4 Sledbl plas
o 4T e S Jsb ise 5 (VN)dias s &1y
5 (TCDA+ (sls Jghu sluw) J b Gl s e 6l
5 S SIS kit b S 1 i 53
S ouT 133 8 o oslimal <5 e slg,y b Ob) Sike
oslizal OT o35 a2y ot 5159 Sz (511> TCDA+
¢ iEL2,0 00 e 51 e
S5 (atiasbaestyi={ (it Yios. . Yin,)"
p3lie (gl (o aeal Jbe tsly ol 55 (61 Yl
1) dslas) Sl 5 25 w0t fus TCDA
yi(t) = X (1)B + Z; (Db, +=(1)
b;~N(0,D) ")
g, (t) ~N(0.%)
Sl ods (5,5 o3Il Jsb gl laie Yi(l) OT s o
“ Al 5 4 Zi() s XI() Sl Al s gl 53
S pS a b bl ol 55 (SGST (sla e sl
@lols S DI sl Sl 1 ls s diil e bl 5 2ot
oy il D g Lio oSile Slsn b b msy
353 Sl s £ (£) “N(0.07) 5 conl il 1587
2 Sl eon Gl ead s e Bola 5 b S
3 Soar dis Jo g 5 Jib L, b
Sldigy B ol dm do e 3l 6, SS (slas il
sy WS Calize Sl bl Jde I eslizul b o5
i HIV aieis o ol piie 23 8 S5 )y
il bzl dile ¢ Jab Conds (IVa b Ol

crl Bl psben 3131 el (sl el 03l £ sl
Sl S Gl pesa 4 1 die ol 5l ealiad Colas
Site BT T jsile 5 6, S ol glbs L Jsb
S Gosba S (o srhsy Ls Cudgitons b el ol jan
pls sl do i Jlde gla By, S 4 Oliios
ol (San (35 5 55 b ladde b s sT (55,
@l elil 3,575 ool Al 4 e i 5 (Jsb ol
A oais e 4 (65 e blal o pd e s
NP o Cos 4 s 5 Jsb ey IS5 e
75 2 A5 Jelee Oljen an Sda b adlllas ) (Y
HIV & Yo 0hles slis s TCDA+ (glactm yid slins

b ot Uy 5 Job (slacs ;S o310 ol (s5led e b

b 5959 3Mg0

P35 en Dbl bl aalllae oyl 55 (LT snsler
4b Oloys o ote HIV Ol ley S ol Sas i&
GAYAY gladle b Sas able clyls 5 ows 995,
colizile S Okl (6,85 Slacs len osline S5 53 VYAV
HIV 05 5 ot s 5 (S5 S 6 sy 2 (S
JSsn b Gllae S 3 ek S5 S
(Rapid  m o aiis o oslinal b ()54
pler Jos sl osline oS” ssDiagnostic Test)
(00)3 5 ods 5 pmn (Dl o o8l 3T St 5550
adlas 4 55,5 slas glls &S 5 FVF iy, 5l Laesls
oo (TCDA+ Jluie 53 Bl (51,13 501k pote 1 ol
i (65T rerr Cond Sl ealinal b edle oSG 1 i
Jols (Ko Gl 53 0 dite Dbl 4 4 55 b S
i HIV oz ) 1S s Sledbl
4ile) (5,58 ) DAl (Mo e 5 Jab Cons
“dsle slaw (e el e S, anle /olzel
Gy genly ol 5 e Yo 5 Jw (55l (TCDAH (sl
Syge 53) S 0k B HIV e 51 Sl dob

Koo OUT g ya0 /7 i g i )9y 7 PBwY)S b}y eole olSkls (ke alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

b ba3ye Joloe uyp oW

G Ol Sde wle alllas pl 5 3y alles b
b dos e bYs 4 (Aoyn VIY) i FF sy 55, \Y9Y 513
35 s, S ajlul s ses . Lus o HIVIAIDS
Jsb s slay Vo 1 sla &gl &S ¢l (TCDAH+)
S| KU U AR PR € WY FNPUR) RGO RS- | B I P
Ly 5 1 51 ose gbols (TCDAH), Ko glas S
whea ] SIS Jda ) cpl sl s g Oy Jsb s Sslas
Ab bl @l obar Ol s T Sl o ,e b s
TCDA+ (s Cowsid sl i il olge
Gl b N 5,07, ¥ oyled s gas i oslizl
(Fsb ey s s Ol 1y cie HIV O Ol
(At e (i Gla e I3 g 3G Ol e
3 do oo (Ve o oolzel il ¢ Jal Cons s
TCDA+ lacawsad slux , adlles Jsb 55 0L
st Cadle ol Ol S b (Y gdr) 55 edalie
bl slus bwge jib 4 s o Ol S ol
(P<e/e00) wb o 2l Ol cai8 L TCDA+
(e iz Sl Jsb O g 85y Lo gia 55T
S das o Ol (el Soglate 2o b Hls gme ysb 4 g
OU) 4 S (6 28 TCDA+ lad b 3l 5 40 Ol jles
Joo Solow & Maoe 5131 ali b (P= o/ ¥F) wzils
(P<e/o s VHIV [aszs V0 e ghyls (P<e/e0Y)
ol e mhaw (P=v/e01) slael aile s
7S TCDA+ sluws (P=+/+¥Y) 5 pes 5 (P=+/04¥)
B iz el b 4l 5 tdzils andlas Jsb 5
53 (P=oVAY) cilas TCDA+ sluw i Hls g
2388 o S Sl e ol b 3 ey i
Loy Jo olew Ou BB 4 Sl Y/PYE
5 TCDA+ sls G sid 3law o b, .(P<e/evY)
3ol O (Bl el S eslizel b oS e wadly b Ol
Om Gols e 5 e Lyl Sl o 5,7, sk
w5 b puomen Sl TCDA+ 5 8 aslig, b 0l

-0 EXPEEMNND=ANFD) ol 5557 5 s o

b AT 5 93 8 53 e olaw (i ol i el
w8 ks & Ty (TCDA+ sluw £33 4d))
5L bdde 5 3,08 (S Ot b ezl LU
35 s p e sde ol 53 s e T (6 )l5 gme
O Hldde 5 Cowl Obo 4 sl s TCDA+ jldie oS 1T
e ¢ Tl o 53 Cad Sb Cu s GO o 02
Mde 5 ts eslinal oS zie bl 580, b el
S Ol 4 ( Jsb e 5 o g ods 5,57, TCDA+

H(Ylslee) 5,5 o 515 W Jte 53 Olej 4 dtenly it
hi(t|Mi(t),wi)=ho(t)exp{y ' wi+ami(t)} )

domdes ) (godias Ol Mi(t):{mi(S),O < S<t}
3 Wil Olej b adly (ot odtalie Jsb a0 T 5
b blse Samn 85l o ¥ cadsl (S8 gla e
Ol b, S lag S osltl o byl ls 0 el 0T
ol 93 S e e 1 Ol Oles 3 sl gy oK b st
&L«J&Lﬂ))}f‘b >)}Tﬁ J}JL(T}S Ju\.ﬁéﬁiwb
R(3:2.0) LIl oy 3l eslizal b Laosls . w8 Sy

O NLas s 5 4 Mz

B abdl
Sl obes 4 M L& ¥VO HIV @ o3 JT 55 #1F
Aoy (doys VVY) 5,0 L8 FYA 5 (Asys #V/0Y)
5 b FOVE BV e lne Ol £ Sl
+ 1) HIV asi g sl Ol sl £ 55k
ommmen Al 515 JLe VA B Y 5 sdoue 53 5131 5 FY/YY
A YOY 5 o olew 4 M (U3 /) 51 31 51 65 0V
Shls (Aoys VoA L8 FFO e (doys OV/Y)
5 okasl il (o s #4/2) L8 TVF (olos 5 Dlass
e ol by akle ghyls (dasys 08/8) L& YFA
oIl odalie FYFY Lo (laosls 4o gamee 43 . Lisy
5 Bl a5 TCDA+ (ol s ol dsb 5o 6)SS

3345,V 5 Y O 5 4 6,8 oIl Olads sl S

1e0 0T g yg0 / b g Cuny 8)9s 7 OBw)S (Sbhy el alSisils ¢ale alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

gIE sl pahsl

A S Sl s &y Jsb Fobo9d o g8 bL Sllmsid 3 Jals usly oS Gl 4 oS Ol
Lghdﬁfajlx\ L (a\}S sladde de Sl eslinel O g wlis FURYisd~ dff sl s Qb Jgb s TCDA+

(Y (P<:/441)

(TCD4+ Cell Count)

e b Lo (Bl bl @l e iman bl R

15 20 25

10

5
|

Time (months)

HIV+ Olslow (5585 1+ Solai diges <O TCDA+ Coumgdld Job gy .) y1dged

100.0% —
97.5% —
95 0% —
=
92 5% —
90.0% —
87.5% — 1
o 20 40
time
HIV+OHlow Sl plo O 510905 .Y H18 905
B 5 Job s il b Pl Juo wilp @bd ) oo
V/evy JANY N0 YA AT
\/OVS /Y4) EE JFO0 RIRRICE WS
VPV VIAYY ENY YA (0 i & Jow 9
V/FOV CYAY Yy VY (o 2 Cars s
«IYA$ Nlaai /OY —YF (3L il
Y/SYF <e/ey ¥iad! /450 e Solew
- <efed e —JYYE ol
- <o/ee /eYF —/\08 SaES s
- Ve YE VATV SVIASY (o b Joess
_ ey . /OVY -\/#3A (WL‘J_:,_)-);»M._.A,J C“’“
- /ey /OFA —V/YOA (2l Cns
- e CVED —Y/0Y R TP

Koo OUT g ya0 /7 i g i )9y 7 PBwY)S b}y eole olSkls (ke alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

b baSye Jolgc ) YO

- «IVAY < IOFY Y ol by Al
(5,5 s
_ <i/v) VJAQY -¥/0\Y Gy ol
GPL b
exp(-(-+ /)= yres <i/eny eF AR) (@) bl el S S 23
&y Job
Dok isled L2alS L oS Wlosls s 60550 ey =

3 & gl s Jo Oljps Sisie 4 Mol s TCDA+
sys0 53 Sldlas (gl 3 (Y YALL o ol 3
ki )8 sl mls TCDA+ ;o 30
slaw Ol e andllas ol 53 (VY Y0 LYY YF YA ¥l
Loasl ol Samsls 06 4 Cuws s 2S5 TCD4+

TSR FE i S T Cif" Gl Jde &8 Slalllas
OLKea 5 Adams aslles @B Ly () L Ywst .
" Slier pde ol e (K3l Ssllas (YY)
5 sl (K os slal Bld 5l 2L Sg
Sos Slallle Sy 55 bl oo b lad e (sla sl
ol TCDA+ 5 jaseis o o bl asdlas O gman
LY LYY F PVl esls Olis yla ome 5w sSne
53 (Y1) 0, 5 Meijerink asdlas 5 ol 3555
el ks Al 5 Hlew o m DL s 4iS
ol adlas (YA)owl odew 5 u3G 4 TCDA+ J 4l
A 5 ol DMasd mhaw g b s bLS)
adlas b 3315 43 bl ol Ad edslie TCDA+J,L
¥\ oL,Kes 5 McMahon Koy T P35
slaw olzel aile U sl ol adlas s (M)l
alllan b aBl ol Azils (6 oS TCDA+ ol & si
S Je 3l eslizal L 457 (Y4VF) O, SKaa 5 Meijerink
313 OLis Lo glaasl (YOl 35 53 i plonil abes
95 (Llodd Miws o slew 4 S e HIV 5l 31 &5
L5 HIV &M Lot 87 SLuS L aslan js i ol
RS o Ol s ST dimsls ey o5 e s
ooy b 4 Sladllas I g5k 55 HIVE 0Ly sle

ST LI &S G 5 Job slags o5l L ol Juke
b sesls o LUyl 613, 4 ;o6 &8 Cul g
240l pl 5 Jie bl 510N WDl Uy 5 J b
55 5l AL &S ¢t ABT Sus il 85 L
ool Sl sl g, g5 il G DMalis
il cpioman 5 (5,8 03100 (gllast acwloes L) Las o7
03 165 Laesls (a5 Ol S b LT L8
adlas 3 (VY 0¥ VA V)5 S o)Ll Ol 5 o Jie ¢S5
o See LI godias Ol ol Je mls sl
HIV S 0l & Ol 5 TCDA+ 25 Silis
S S 4 L Ollan 1 (g3ludas L e il ) 7 35
Sk Jue 55 5 Y YY) ri,; Sl Jbe
Ol Jsb 53 TCDA+ lacaw sad slus Ui odalie
Lima asdles b 3155 55 4l cpl Sl ails 2alS
4 pase @bfvﬁ adle 5 (Yr) oL, Kea
o Ukl s e HIV Ol 5,  CASCADE
Lo Oleys glsy 5l A TCDA 5b )y st
YEsg 35 Dpe Ol & 5 sws 950
sl Jo b o b Sigae b sl 3l LSl asdlaa s (YY
Wewo bois o1 31 4 Cond (6 S TCDA+ o o)
(YY) 0L, Kaa 5 Erango adlee s o8 azsls HIV
ol sadlan 5 (1)l 03 503 o3lial pl 5 ke I oS
ol oylal wdl opl 4 (VFAY) 0L, 5 SUI we
& 5 Chaiyasin adles s Ll «(Y0) ol
A Ol slalisie S Al 5a8 5a(Y019)
Slllas 5 conl 2 ogdhe (Y9)s55 15 ins TCDA+

1e0 0T g yg0 / b g Cuny 8)9s 7 OBw)S (Sbhy el alSisils ¢ale alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

9yl paal

(i (5o it LT s sme L3Sl el 5 ke )
Mz o oslzel abl ¢ Jal Cond s (ot oo
" 5 SIS i b aalllae J 5k 53 Ol 5 Je ol
Olis o sSas dasly 40 4 5 b s odalie TCDA+ (sla
33 o568 o o s TCDA+ (glacow sid o ol 0315
sl 28 plg sy Jae ol 53 HIVIAIDS i
Sl el Sl 0l Job 4> TCDA+ lad b
Olosy 2l 53 €8 0 3ty omd 5 (Sxlay iy (s
0350 atin adlllas pl Gl Cosgdes 13 g Jal s
o 2050 A&l OBl 5 s Sl 4 Y sl 3
I3 el et 53 ita HIV 0yl Ol gisas b w0

EILSECE R o)

Gosld 5 Olades Siglae Jbo Coles b (g LT
WAV/EAA GO IS L oliile S Sy pske oKl
e syl s S il dlie 08t 5 .ol
S pske oBils g mtils Olid a8 (5, Sen
el coliile S Okl (5535 sla (Solaws 0y5lin S

...«U)\JL;A

0L, 5 Mirzaei adlas 55 (¥, A, 4XY-Y0)Col
St 5 o Ol Ligde o SEES daly (111Y)
Gy o isie 36 s ol b Lol s sdalie Sl 4
S pde ol e i 03ls aseis Hls ae Ol
23 [_}szrh i gte Oglae ¢ s 4 el u_(.w:
adles 53 (Vo) adlaes e G ares
4 &S e HIV 5130 (Y43Y) oK s Momenyan
b4 el Jls iyl ss (el Mo o g5ley
Gl 5 AU S e oS sl sl s a0 Ll szl
S5 AE S e s e Olejes Sigde o (LS
S ey o) e sl e (VA sdalin
J:Ejjip S, Sy ng:fo)'hb'\ Ol (:.,\;s\gi)\}:
lrosls Sl oslitul & a5 b (qmyns b Cs B la
23 358 oo dlgliy 4 5 gad 0ylal (6t y 3 ol O
(.T}:J.ujlg}ﬁ\}pw‘;:;;L;”T@?W@Towm
S i g Jolse cal S s 5 skt 0 ke i
Cromed 9 (ewsps Db 5 TCDA+ wsb) Job s

238 o Olsley ol G

S 5 domis

é.?l}.o

1.Momenyan S, Yadegarfar M, Meshkati M, Tayeri K, Yadegarfar G. Predictors of HIV
Progression to AIDS and Mortality from AIDS and Non-AIDS Related: A Retrospective
Cohort Study in Isfahan, Iran. J AIDS Clin Res. 2017;8(8): 1-8.

2.Centers for Disease Control and Prevention. About HIV/AIDS. CDC website. Available
from: https://www.cdc.gov/hiv/basics/whatishiv.html .Published october 5, 2019.

3.Hamidi O, Poorolajal J, Tapak L. Identifying predictors of progression to AIDS and
mortality post-HIV infection using parametric multistate model. EBPH. 2017;14(2). 1-9

4,UN AIDS. Fact sheet september

UN AIDS website. Available from:

https://www.unaids.org/en/resources/fact-sheet. Published september 20109.

5.Haghdoost AA, Mostafavi E, Mirzazadeh A, Navadeh S, Feizzadeh A, Fahimfar N, et al.
Modelling of HIV/AIDS in Iran up to 2014. J AIDS Clin Res. 2011;3(12): 231-2309.

6.Lotfi MH, Khajeh M, Pedarzadeh M, Jafarzadeh M, Pourmazar A, Sharifi M, et al.
Epidemiology and Trend of HIVV/AIDs in Yazd, A Province in the Center of Iran, 2011-2017.

JCHR. 2018; 7( 4): 214-221.

Koo OUT g ya0 /7 i g i )9y 7 PBwY)S b}y eole olSkls (ke alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

b bd)e Jeloe oy ¢V

7.Bajpai RC, Raj P, Jha UM, Chaturvedi HK, Pandey A. Demographic correlates of survival
in adult HIV patients registered at ART centers in Andhra Pradesh, India: a retrospective
cohort study. Public Health Res. 2014;4(1): 31-38.

8.Biset Ayalew M. Mortality and its predictors among HIV infected patients taking
antiretroviral treatment in ethiopia: a systematic review. AIDS Res Trea. 2017;2017: 1-10.
9.Poorolajal J, Molaeipoor L, Mohraz M, Mahjub H, Ardekani MT, Mirzapour P, et al.
Predictors of progression to AIDS and mortality post-HIV infection: a long-term retrospective
cohort study. AIDS care. 2015;27(10): 1205-1212.

10.Mirzaei M, Poorolajal J, Khazaei S, Saatchi M. Survival rate of AIDS disease and
mortality in HIV-infected patients in Hamadan, Iran: a registry-based retrospective cohort
study (1997-2011). Int J STD AIDS. 2013;24(11): 859-866.

11.Erango MA, Goshu AT, Buta GB, Dessiso AH. Bayesian joint modelling of survival of
HIV/AIDS patients using accelerated failure time data and longitudinal CD4 cell counts. Br J
Med Med Res. 2017;20(6): 1-12.

12.Guo X, Carlin BP. Separate and joint modelling of longitudinal and event time data using
standard computer packages. Am Stat. 2004;58(1): 16-24.

13.Rizopoulos D. Joint models for longitudinal and time-to-event data: With applications in
R: Chapman and Hall/CRC; 2012: 55-63

14.Ebrahimzadeh F, Hajizadeh E, Baghestani A, Nasseryan J. Timing the incidence of
restenosis and some effective factors in patients undergoing angioplasty using extended cox
regression model. J. Mazandaran Univ Med Sci. 2017;26(146): 56-67.

15.Samiei S TK, Abasian L, mohrez M, Namdari H. HIV treatment counseling and diagnostic
Country guidelines. In: Health Mo, editor.Department of Health and Medical Education,
2017: 30-34

16.Rizopoulos D JM: An R package for the joint modelling of longitudinal and time-to-event
data. J Stat Softw. 2010;35(9): 1-33.

17.Temesgen A, Gurmesa A, Getchew Y. Joint Modeling of Longitudinal CD4 Count and
Time-to-Death of HIV/TB Co-infected Patients: A Case of Jimma University Specialized
Hospital. ADS. 2018;5(4): 659-678.

18.Gilani N, Kazemnejad A, Zayeri F, Hadaegh F, Azizi F, Khalili D. Anthropometric indices
as predictors of coronary heart disease risk: Joint modeling of longitudinal measurements and
time to event. Iran J Public Health. 2017;46(11): 1546-1554.

19.Ibrahim JG, Chu H, Chen LM. Basic concepts and methods for joint models of
longitudinal and survival data. J Clin Oncol. 2010;28(16): 2796-2801.

20.Lim HJ, Mondal P, Skinner S. Joint modeling of longitudinal and event time data:
application to HIV study. J Med Stat Inform. 2013;1(1): 1-9.

21.Chen Q, May RC, Ibrahim JG, Chu H, Cole SR. Joint modeling of longitudinal and
survival data with missing and left-censored time-varying covariates. Statist Med.
2014;33(26): 4560-4576.

22.Grover G, Swain P, Deo V, Varshney M. A Joint Modeling Approach to Assess the Impact
of CD4 Cell Count on the Risk of Loss to Follow up in HIV/AIDS Patients on Antiretroviral
Therapy. Int J Stat Appl. 2015;5(3): 99-108.

23.Brombin C, Di Serio C, Rancoita PM. Joint modeling of HIV data in multicenter
observational studies: A comparison among different approaches. Stat Methods Med Res.
2016;25(6): 2472-2487.

1e0 0T g yg0 / b g Cuny 8)9s 7 OBw)S (Sbhy el alSisils ¢ale alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html

[ Downloaded from sku.muk.ac.ir on 2025-10-24 ]

[ DOI: 10.52547/5ku.26.4.59 ]

YA wla)l pubsl

24.Lima VD, Fink V, Yip B, Hogg RS, Harrigan PR, Montaner JS. Association between HIV-
1 RNA level and CD4 cell count among untreated HIV-infected individuals. Am J Public
Health. 2009;99(S1): 193-196.

25.Hajiabdolbaghi M, Jafari S, Alijani N, Hedayat-Yaghoobi M. Prevalence of Opportunistic
Infections among Hospitalized Patients with HIV/AIDS in Tehran Imam Khomeini Hospital
(Iran), during 2009-2012. J Isfahan Med Sch. 2014;31(266): 1-5.

26.Chaiyasin N, Sungkanuparph S. Rate of CD4 decline and factors associated with rapid
CD4 decline in asymptomatic HIV-infected patients. J Int Assoc Provid AIDS Care.
2016;15(1): 3-6.

27.Hwang J-H, Choe PG, Kim NH, Bang JH, Song K-H, Park WB, et al. Incidence and risk
factors of tuberculosis in patients with human immunodeficiency virus infection. J Korean
Med Sci. 2013;28(3): 374-377.

28.Molaeipoor L, Poorolajal J, Mohraz M, Esmailnasab N. Predictors of tuberculosis and
human immunodeficiency virus co-infection: a case-control study. Epidemiol Health.
2014;36: 1-6.

29.Meijerink H, Wisaksana R, Iskandar S, den Heijer M, van der Ven AJ, Alisjahbana B, et
al. Injecting drug use is associated with a more rapid CD4 cell decline among treatment naive
HIVpositive patients in Indonesia. J Int AIDS Soc. 2014;17(1): 18444-18450.

30.Adams M, Luguterah A. Longitudinal analysis of change in CD4+ cell counts of HIV-1
patients on antiretroviral therapy (ART) in the Builsa district hospital. ESJ. 2013;9(33): 299-
309.

31.Li X, Margolick J, Jamieson B, Rinaldo C, Phair J, Jacobson L. CD4+ T-cell counts and
plasma HIV-1 RNA levels beyond 5 years of highly active antiretroviral therapy (HAART). J
Acquired Immune Defic. Syndr. 2011;57(5): 421-428.

32.McMahon J, Wanke C, Terrin N, Skinner S, Knox T. Poverty, hunger, education, and
residential status impact survival in HIV. AIDS Behav. 2011;15(7): 1503-1511.

33.Lopez-Gatell H, Cole SR, Margolick JB, Witt MD, Martinson J, Phair JP, et al. Effect of
tuberculosis on the survival of HIV-infected men in a country with low TB incidence. AIDS.
2008;22(14): 1869-1873.

34.Badri M, Ehrlich R, Wood R, Pulerwitz T, Maartens G. Association between tuberculosis
and HIV disease progression in a high tuberculosis prevalence area. INT J TUBERC LUNG
DIS. 2001;5(3): 225-232.

35.Whalen CC, Nsubuga P, Okwera A, Johnson JL, Hom DL, Michael NL, et al. Impact of
pulmonary tuberculosis on survival of HIV-infected adults: a prospective epidemiologic study
in Uganda. AIDS. 2000;14(9): 1219-1228.

Koo OUT g ya0 /7 i g i )9y 7 PBwY)S b}y eole olSkls (ke alas


http://dx.doi.org/10.52547/sjku.26.4.59
http://sjku.muk.ac.ir/article-1-5471-fa.html
http://www.tcpdf.org

