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Abstract

Background and purpose: Mortality in HIVV-positive patients is due to various reasons such as

progression to AIDS or co-infection with AIDS and TB or other causes. In survival analysis, competing
risk methods are used if there are different reasons for death. The purpose of this article was to identify
the factors affecting various causes of death using competing risk methods.
Materials and methods: This study was performed in 1231 HIV/AIDS patients attending Diseases
Consulting Centers in Tehran between 2004 and 2013. The cause-specific hazard model was used to study
the effect of factors on death due to co-infection with TB and AIDS and death by other causes. Data
analysis was performed in R software and cmprsk package.

Results: There were 181 patients who were co-infected with tuberculosis and AIDS. The median
survival rate in AIDS-TB patients at the time of diagnosis was 6.51 + 0.66 years and in those with AIDS
alone was 11.56 + 0.98 years. The effects of gender (12.94 [2.81-59.97]), CD4 (0.22 [0.08-0.54]), ART
treatment (0.42 [0.24-0.75]), and isoniazid drug prophylaxis (0.08 [0.01-0.6]) were found to be significant
on death due to co-infection with AIDS and TB. Also, the effects of sex (3.39 [2.03 -5.66]), CD4 (0.34
[0.22-0.51]), ART treatment (0.32 [0.23 - 0.45]), isoniazid drug prophylaxis (0.5 [0.29 - 0.85]), and Co-
trimoxazole drug prophylaxis (0.34 [0.2-0.6]) were seen to be significant on death due to other reasons.

Conclusion: In this study, the cause-specific hazard model was applied to identify the risk
factors for all causes of death. Therefore, this method could be used to identify the factors influencing
causes of death (separately) and provide solutions to prevent the risks.

Keywords: tuberculosis, HIV/AIDS, cause-specific hazards, competing risk

J Mazandaran Univ Med Sci 2018; 28 (165): 170-174 (Persian).

* Corresponding Author: Ghodratollah Roshanaei- Research center for Modeling of Noncommunicable diseases, Hamedan
University of Medical Sciences, Hamedan, Iran (E-mail: msaeedi@mazums.ac.ir)

170


http://jmums.mazums.ac.ir/article-1-10413-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-21 ]

oo (— S5 D) yee—L coli ilva_l as
(IVe-lVIE) 109V Jlw o 140 d)lodd @idas § Cuny 8)gs

aalaiwl U HIV/AIDS a jullise S o Jle p jigno Jolge (juei
Liuls) sloSuyj Jas |

' silesl sl
"y il & )a8
"ol gy JU=
"ss 2o WJ
23S
5l Slosen b 5kl e 3955 O gmmad Cilibus Y3 4 ol S HIVF Oyl s 5 65 0 2 9 sl
SLa iy ) edosly anils 3 gy 5 e sl (g1 s BV 4 )0 53 Uy el 55 das 55 e Lol
Sy S eslinal U o8 e Gl e o 5108 50 sl ge s cdllin ol Cola 355 o 03liul 26y (slaeSis
el 28y ¢S
b Ol Gl len o)slie ST 0w 0tiS axsl o HIVIAIDS jlas \YYY (g5, » anlllas ol ila g 9 lgo
3 dm it o Ol jon (3 3 468 ey Jalse S o5l (1052 —de o bliue Jule i plowil YFAT-ATAY
o ot CMPISK 4y R 15310 5 1 Laesls fulond o elizl Jlo Lo 4y &5 e
i Olaj 51 Obajen Jowm 5ol as 0L e (6L (gl s 5 St 51 5 v 4 Olajor Hla VAN claaidly
(Ae 3390 Oliabl Ao s) o blies O s 55 Sl VV/0F T4/3A s 3 Mas ST & e o7 Slylews 5 JLu 7/0Y 10/59
5 C/FY (/YF— 2 /V0)) ART OLays «(+/YY (+/+A— +/0F)) CD4 sluss c(\Y/AF(Y/AY — 03/0V)) Coir (sl e
5 o 55 5 s g 3 oan Ju 5 Olaen @l 13 4 68 0 53 (/A G/ = PS5 sssls oS
— +/$0)) ART Oleys (4 /¥ (+/YY — +/81)) CD4 sliws ((¥/YQ (Y/+¥ — 8/88)) Cnir 6la ize Jlo Lo 1,
— /7)) J93aS sas 555 s als oS DBg, 9 (/0 (/YA — 2 /AB)) A 5Lig ) s asls S DBy (/Y (4/YY
3 gyl gme (/FF (/¥
P50 RIS s 1) & e Jlo SIS, o s Jolse 0 5= le o bl dute (5,858 b adllas ! szl
sl alyl sy Je3l oSG a6, 8y sl (Sl 5 i e Sy 41y s oSl S5 g Jelse Ol

2By &Sy o - e Dl bl HIV/AIDS ¢ fus 153418 (sl 019

doddo

L;;,ls,&,g@&,:uuw@;m”\du sl &K ol (S iy Slllas 1 gk o
o HIV i sie 51 A6 5,0 40 Ol 43N S J_Lc,'\GSiC,JJSMJ T M i 51 S w
E-mail: gh.roshanaei@umsha.ac.ir Olden (S, p sl o815 oagd g 5l L5 10lkan — allaiog)y Al 3,933 : Jgiamne —ilge

Ot c0lten il (S35 o e o315 tlotgy STl €y 55T byl ol )IS7 (5 tils )

Ol colon clken (S p sk o305 ¢S5 b (Slacs oy Sl 55 o ety oSl (55 prockaly s 55LT 03,8 L2 Y
Ol Ol Olkan (S5 p oo ol ¢ 2bligy p sl Dligioss S 0 (Zolilgy 0dSE31 (65 ) soakyls (s obT 03,8 coliul ¥

Ot cOlten (Olan (S35 0 ke o315 by 0SS (55 ) pmnnty) L5l ili2 )57 F

WAL oy g )0 WAF/D/YA: SloSlol Cger gl )l 56 WSO D il fu b

VI 1BV 00 ¢ 140 o)lasd (el g Gy 0)9s ohsjle (Al eolc oGRSl dlas


http://jmums.mazums.ac.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=gh.roshanaei-ATSIGN-umsha.ac.ir&a_ordnum=10413
http://jmums.mazums.ac.ir/article-1-10413-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-21 ]

Ry sloGuwyy b Gys 1 Yoo Jelgc

Jie 1 s ol e s (gl m b a8 8 55 )
03T pmazr DL s osliul 0 5o o bls
5 6ol Lol (Sa1 S ses S| ol o
R3.4.3 15510 5 L Laesls s 35 (o 5,15 eS|

N ¢L>,=;| cmprsk 4.

S 9 b 4l
o S 53 3 e Ol 3l s y3 ALY
YV s JLL ¥O/YSEN /Y e ss 0laj s Olyles
sHSee Sl ge Ry 5 B pan g g ST Jle Ao s
VF/V) ..\_JaﬁJ_mQLAN;,_S}ip)L?zj&J\A\ Dy
s TV oyleds Jodr 53 Olylew Sledbl L (Ao s
o bl o Jae Jalse o9 —Cde Ol bliea .l
Sl I3 4) 5 e o 516G n ol 2 S
)bguduwﬁ(‘pﬁﬂbjd—w—ju\ilobﬁ

Ol 0 45|)|Y aJL;..fb J}J:-

o3Liwl LHIV/AIDS 4 Yae O jlas sla S5 521 osled Jour

O30 K5 e |

[EW-EORNE g ke
[GZ4E <ro -
(FF/2)0F) >

(Oamvry o3 i

(A /V38F s

EYN) VFy * nr 03 dab nis
(V) £V ISP

%) FFY ESINY Ol 4l
(7F) VAA sl

(F/2)9VF 3,18 S 3 2e
© M)WV syl

(F571) 05V sl sleel
OFR)85¥F )b
@QO/F) VIV 3,0 IS s e il
(F/V) OA )b

WO/ -0 FRIEY ke
OFMAY )b

(#3) AFQ <=Y.. CD4 b Jsho slass
(FY) YAY >y

(YrrevY o & ke
(VF/9)YOY Je sl

FVYFIVOF 3,00 ART ol s
(FANV) FVY 3,0
AY/4) 1+ ¥\ FyRY Olays
[(ZANEE 3l Lk
(ry/a)rar SE o agr e & obew JUist oy
[QZ8\ T o

(V)Fa0 oS

(% 2l

®n) s p et

(o:fr.wmﬂbuﬁu)*

HIV 0 0L 55 o @ Sl ol Al (o S
334 (TNl QLT 53 o 55 o Jule (s Foge
J=J3 4 HIVIAIDS Oljlas 55 1S 0 51 Ao s YO-Y+
) S5 53 (DAL o o s b S sis
5 Gime i 5 g 3l Ol e 4 ool e 1SS
w8 s oy LSy, Ol 4 laslis )
Sl kB Gla S ] ans w53 (0 53 o0
LSy i 53 S Ol glresls o
oslizul O, 5 Prentice .ol ol b me 1,
PSS O 5 A5l Wy ows 51ilenl (gladuts
)Xlos S slgiiy |y 03 - Cde o blies Jo o

7S L G S sy &S, Gray s Fine
Gray s Fine Jus 55 .45 8 3 SIS
Ly o Lo o rend S50 b 4 G B 5 2
W3,413 136l 55 » (BB, sl g8
) (xe2S S50 @B TV Jle s o1, &Kea 5 Grover
—ode Ol bl sladie 58 e bzl 5,57, (6
eU Lol S b Sl b mis s s e
Sl (s (68 s (N1 IS8y e 552
)Mf‘;)}qu)l;‘;:@ummd.qu}gﬁ@s
oslizul o3 5= e o blus 31 (65 451 Cocka b anlllan
el Al (S B S S50 5358 o
s ool O 1 ()5 s 584 1 &IOS o bl
A o bl Ol p s Jalge 1 L5
Sleslizal U He plo U o8 a5 5 oo Slojen
Ll 03 o= Cde Dl boles e

L 59, 9 sl9e
HIVIAIDS s VY¥Y (55, ;s 4 alllas |
3 e plel s sley o) 5lan ST e 4 0 liS arer] o
WWAY Sl U5 VAT 3555 5 31 01 g5 Ol o
ekt O andllan (Sl b ey FYA Ll s s
Syge sy Ol yie 0 b o Slojen SIS
by S, Olgie 4 Jlo e Dlgie 4 e

1MV yg8 ¢ 140 o)laid (@I § Cunyy 2)9s

ohijle (Al ok slEibily alas \Vp


http://jmums.mazums.ac.ir/article-1-10413-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-21 ]

il (Sasb g ilasl aualy

Sloslial pde o a6l 03ls Il YIYP
&8 e o 5Ll sls (eSS Ol
(o S el Olays ol 51 4S” gsl 31 il y VY/0
2388 o s Oln 55 Yol 4 8 e o 0 0L
ALY YN 5 Lagsls ol Sl eslizal pie |
sKabali v g ol b ool Slalllas .l 03 5
SNy 5 Sl yn a8 sl Glas Yo Y Jle s oSes
b 5 50l 5 (86 68 e s WLl il
adllas opl 53 WU Ol bl (1) das o 2alS (6 5 g
o=l ol L8 iy s 4 Sldlllas Lo 4 s
23 b e Sl ade e 4 LOT ples 5555 5 Olles
S st ol oy g Dldlllas plw 3 48T 550
3 gy 0l Sl a0 3509 5 g Ol oley

Jlw 53 OLSs 5 OLST Lo 5 o plowil anlllas
6,8t 3l 3 (6l gme Lol a1 OLis 35 Y F
S olo 1Y s &8 ot 2alS 5 Jg5LS s 5 S
J35luS 500 555 48T (63l 3l any Lomed Ol 9 -5
P R S PR P PRSI PRTIL GIUA I
@L:;«S(w);ﬁjsj)l_fouﬁdjlem");ébbs
S e phos aS sl 0L i bl addllns I fols
2313 SN 48 (g3l s e plu 1 5L
@331 ol ¥ 5 e cbles SG b ys 5 3lS s 5 S
s S o il s 1w, K Oleys ol STl
o3Liul ¢ s 4 Olojon (Ml 51 50 &5 o st ol
s gl ol i Sl e Olays gl ]
plod 51 (o2l 5 o ot 5 OSam el s coke
L s 45" s odalion (5,05 gme dlasly o5 0 Jle
33 OLLSa s Damtew aalbe f ockeT s 4 =
03 g e slapane ple (MWl YV Jl
2B Sl me 56 S a0 blies  anlllas -yl

i) 093 4l OLL a8, Sl ol

I 2 ) S o s Jile S o BT 0 Jooer
o e o bliua Jde Sl eslizal L HIVIAIDS & 0le 55 (Jle

HR (15,590 ol dol) s o e

Jo oS, S s 050

CIN=NFANY G/ =\OY): /AN o
NUB SN2 ° (YA — DBV YAF S
(/AF—\FYNV /4 (/DY =V/FY)+/AD Jab Consy
NIV (/9 = YIRVV/YY O il

CF— AN /=N /A S o
GNO— ANV GRY=YNFN/+0 el
(/¥8=1/12):/0A (/= V/Fr) Y IS pae
(+/AY—1/+V)+ /44 (AY—=1/+4)-/40 ol JWS1 ol
TCXY— OV NF F(IA= [OF) /XY CD4 Jyb shuw
MOM S s F(IYE— VD) /FY ART ke
MOLASRY N\ ud Y= \YA) /DY IS g0 55 2 a0ls Sy
FIXA— D) MOBERYV VDN L35l ety oSS

A e st X ojles Jsdor il 4 4 5 b
Sl OB s VY/AY 013 50 55 ¢ o 40 Olaje (]
O ol g ¥I¥A Ols e 55 Je plo j1 5 oS e st g
J>le§~tjjj\f?wllm):Sujbja‘cwio;}f
Nl 0 3537 5V Caed o YVF Dl
aalllae ¢S5 s YV Ul s 0L, 5 Druyts
ok plnil o 5 (slailate Slalllae ulul p oS IUTle
VY 0L @ S O350 457 Wisls L5 5 50 Wy 5T 5o
aallln ol gl D15 VL 8 e st il
3y 93 5 b Conl 5 SKan Slalllas Lo b Lol
U553 0 O Ao 3 Av I i andllas ol 55 il
ou;,\i\&f;)\,w)j;)yo\)uﬁrwS@t,
lad sh 5145 b (631 31 aalllae ol )3 e L3y
& o o (lls 4l F ) e Yer 5l 5 (S CDA4
lad b sl 4 Sl Jon 4 Olejon Dl 31
S Gls ol ¥ sgde gess Yoo 5l 5 2 CD4
Sl J 3 cpldisl e e b SIS
AV i B0l ol 0 5 551 5 andllas s
sGhate v g &5 glasdlas ys o ¢ (DTl 035
5 ¢S CDAL 513l e plawil Y28 Jlu 5 01 Ses
350 S 21 V0l S Sy gl oY )
O3y o 51 68 e 55 Yer 51 20 CDA (gl s
J—M“‘—{QL&}»A‘\S@};)JcFBNM}J
&S e st ART Olays 3l eslil oo cis g Slte

VI 1BV g0 ¢ 140 o)ladd (el g Cumyy 0)9s

ohsjle (Al eolc oGRSl dlas


http://jmums.mazums.ac.ir/article-1-10413-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-21 ]

Ry sloGuwyy b Gys 1 Yoo Jelgc

(Q‘ﬁ'&ﬁr‘,—lﬁa&&ubw}i@;&;‘f)

Dy o gl

References

1. Afolabi S, Bocquier P, Kahn K, Collinson
MA. A Longitudinal Study of the
Relationship between AIDS/TB Mortality
and Migration in the Context of Other Causes
of Death in Rural South Africa. International
Union for the Scientific Study of Population.
Avalable From: http://iussp.org/en/event.

2. Grover G, Swain PK, Ravi V. A Competing
Risk Approach with Censoring to Estimate
the Probability of Death of HIV/AIDS
Patients on Antiretroviral Therapy in the
Presence of Covariates. Statistics Research
Letters Journal (SRLJ) 2014; 3(1): 7-16.

3. Swetha R, Ravikumar J, Rao R Nageswara.
Study of Opportunistic Infections in HIV
Seropositive Patients Attending Government
General Hospital Vijayawada. Indian J Pub
Health Res Develop 2013; 6(2): 170-173.

4. National Aids Control Organization (NACO),
Annual Report, 2011-2012. Available at
http://www.nacoom;orgpload/Publication/An
nual.20Report/NACO_AR_Eng. Accessed on
8t July, 2012.

5. Kleinbaum DG, Klein M. Survival analysis:
A self-learning text.3 ed. Springer Science
& Business Media; 2006.

6. Prentice RL, Kalbfleisch JD, Peterson Jr AV,
Flournoy N, Farewell V, Breslow N. The
analysis of failure times in the presence of
competing risks. Biometrics 1978; 34(4):
541-554.

7. Fine JP,Gray RJ. A proportional hazards model
for the subdistribution of a competing risk. J
American Stat Assoc 1999; 94(446): 496-509.

Z—wl IRRUMSHA .REC.1396.144 Y= 45" L
Laaebioll p s 458 Slas 51 sy (s

o)slin 38T 0 5 pir on 33 8 0 S5 5 s )8

8. Haller B, Schmidt G, Ulm K. Applying
competing risks regression models: an
overview. Lifetime Data Anal 2013; 19(1): 1-
26.

9. Druyts E, Dybul M, Kanters S, Nachega J,
Birungi J, Ford N, et al. Male sex and the risk
of mortality among individuals enrolled in
antiretroviral therapy programs in Africa: a
systematic review and meta-analysis. AIDS
2013; 27(3): 417-425.

10. Ghate M, Deshpande S, Tripathy S, Nene M,
Gedam P, Godbole S, et al. Incidence of
common opportunistic infections in HIV-
infected individuals in Pune, India: analysis
by stages of immunosuppression represented
by CD4 counts. Int J Infect Dis 2009; 13(1):
1-8.

11. Kabali C, von Reyn C, Brooks D, Waddell R,
Mtei L, Bakari M, et al. Completion of
isoniazid preventive therapy and survival in
HIV-infected, TST-positive adults in Tanzania.
Int J Tuberc Lung Dis 2011; 15(11): 1515-
1522,

12. Zhu Q, Wang L, Lin W, Bulterys M, Yang
W, Sun D, et al. Improved Survival with Co-
Trimoxazole Prophylaxis among People
Living with HIV/AIDS Who Initiated
Antiretroviral Treatment in Henan Province,
China. Curr HIV Res 2014; 12(5): 359-365.

13. Damtew B, Mengistie B, Alemayehu T.
Survival and determinants of mortality in
adult HIV/Aids patients initiating antiretroviral
therapy in Somali Region, Eastern Ethiopia.
Pan Afr Med J 2015; 22:138.

1MV yg8 ¢ 140 d)laid (@I § Cumyy 2)93

ohdjle (i) eolc slEibily dlas \Vie


http://jmums.mazums.ac.ir/article-1-10413-en.html
http://www.tcpdf.org

