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PREDICTORS OF MORTALITY
IN HIV/TB-INFECTED PATIENTS INITIATING
HIGHLY ACTIVE ANTIRETROVIRAL THERAPY

Background: There is little information from Ukraine about the effect of Highly active antiretroviral
therapy (HAART) on survival of HIV/TB-infected patients. Our objective was to identify predictors of
mortality in HIV/TB-infected patients initiating HAART at the Zaporizhzhya AIDS Center, Ukraine.

Materials and methods: Prospective cohort study of HIV/TB-infected patients from January 2005 to
December 2006 in a Zaporizhzhya AIDS Center, and were tracked for 60 months after start HAART. uni-
variate and multivariate analysis and constructed Kaplan-Meier curves to assess predictors. To identify
predictors of mortality were used to build a regression Cox proportional hazards model.

Results: Ninty four patients were studied (mean age 34 years, 20% female, median CD4 count 80 cell/
pL). In 60 months of HAART 18 patients died. The probability of survival was 81% . Univariate analysis
revealed that a baseline CD4 cell count <100/uL was a significant predictor of mortality (HR 5,6;95%
CI1,6-20,1, p=0,02). Patients who died had a mean pre-ART CD4 cell count of 77 (43—95) uL compared
with 130 (65—213) uL for those who were alive at the conclusion of the study. Also, in univariate analysis,
patients with extrapulmonary tuberculosis had an increased mortality risk (HR 2,4; 95% CI 1,2-10,4,
p=0,032). In multivariate analysis, patients with a CD4 cell count <100 puL had a 5-fold higher risk of
mortality (HR 5,2;95% CI 1,4-19,4) and those with extrapulmonary tuberculosis a 2,2-fold increased

risk (HR 2,2, 95% CI 1,1-8,3).

Conclusions: HAART significantly increased probability of survival and reduced the risk of death for
HIV/TB-infected patients in Ukraine. Simple clinical and laboratory data independently predict mortal-
ity and allow for risk stratification in HIV/TB-infected patients in Ukraine.

Keywords: TB, HIV, AIDS, HAART, predictors of mortality.

The HIV and tuberculosis (TB) epidemics over-
lap to a great degree in Eastern Europe countries,
including Ukraine. The risk of TB is dramatically
increased in HIV-infected patients as a result of a
higher probability of either primary progression or
reactivation of latent infection. [1-3] In Ukraine
tuberculosis is the most frequent major opportu-
nistic infection (OI) and the leading cause of mor-
tality among HIV-infected patients. In developed
countries, prior to the introduction of highly active
antiretroviral therapy (HAART), a wide range of
survival times in people with TB-HIV was reported
[4, 5]. In the HAART era morbidity and mortal-
ity of people living with HIV and AIDS has been
reduced significantly, in both industrialized and
less developed regions [6, 7]. Further, in settings
of widespread use, HAART appears to have been
responsible for a significant reduction in the inci-
dence of TB, even in places with high prevalence of
this disease [8, 9]. There is also increasing evidence
about the efficacy or effectiveness of HAART when
used together with anti-TB therapy [10].

To date, there have been limited clinical data
regarding survival rates among HIV/TB-infected
patients and the impact of HAART on clinical out-
comes in Ukraine. Previous studies showed asso-

ciations between immunosuppression, history of
AIDS and TB location with risk of death. Also the
factors that have predicted mortality in studies
evaluating patients prior to initiation of ART in-
clude high HIV RNA, mild to severe anaemia, low
body mass index, elevated aspartate aminotrans-
ferase (AST), a history of opportunistic infections,
and depression [5, 6].

Zaporizhzhya AIDS Center (The Clinic of Infec-
tion Diseases Department of Zaporizhzhya Medical
Academy of Postgraduate Education) has offered
HAART to patients since 2005. Since then, rapid
scale-up has occurred and over 1500 patients are
receiving HAART at that site. As more patients
begin treatment, it is important to identify factors
that predict a higher risk of mortality so that they
can be more closely monitored.

Our objective was to identify predictors of
mortality in HIV/TB-infected patients initiat-
ing HAART at the Zaporizhzhya AIDS Center,
Ukraine.

Materials and methods

We conducted a prospective cohort study of
HIV/TB-infected patients who started HAART at



Zaporizhzhya AIDS Center from January 2005 to
December 2008.

In study we included HIV-infected patients old-
er than 18 years. A total of 94 patients who met the
inclusion criteria were identified. Time of follow-
up was 60 months. Mean age at initial presenta-
tion was 34 years (range 23—54 years). Nineteen
patients (20% ) were female. The median (IQR) CD4
cell count was 80 pL (47-172). Fifty-four patients
(57%) had an initial CD4 cell count <100/ uL, 24
(26%) a count of 100-200/uL, 16 (17%) a count of
>200/puL.

The median initial HIV RNA was 5,2 log,  cop-
ies/ ml (4,6-5,5 log,, copies/ml) or 90 572 copies/
ml, although these results were only available for
31 patients (26% ). Injection drug use was the most
common route (65%) of HIV transmission. The
number of patients co-infected with the hepatitis
C virus (HCV) was 69 (73%). The baseline demo-
graphic and clinical characteristics are provided in
Table 1.

TB diagnosis was confirmed by direct (positive
Ziehl-Nielsen in sputum smear) or pathological
(typical granuloma in biopsy) examination.

Pulmonary TB was the one with positive sputum
or positive culture of sputum or bronchial aspirate,
without clinical or radiological evidence of extra-
pulmonary extension. Extra-pulmonary TB was
considered when there was clinical evidence and
positive Ziehl-Nielsen in biopsy from at least one
extra-pulmonary location, with or without pulmo-
nary TB.

In general anti-TB therapy was standard accord-
ing to the World Health Organization (WHO). All
patients included in the study received antituber-
culosis medications as directly observed therapy
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and in accordance with standard regimens.

All patients initiating HAART met WHO cri-
teria for the use of antiretrovirals in resource-
limited settings. The HAART regimens pre-
scribed at Zaporizhzhya AIDS Center consisted of
three-drug therapy using combinations listed by
the WHO as approved first-line regimens. Most
patients were prescribed nonnucleoside reverse
transcriptase inhibitors (NNRTIs) in combina-
tion with two nucleoside reverse transcriptase in-
hibitors (NRTIs). Prophylactic regimens against
opportunistic infections were provided in accor-
dance with national Ukrainian guidelines during
all time of the study.

Data from paper medical records were reviewed
using a standardised data collection instrument.
Records were reviewed for variables at initial pre-
sentation, follow-up and death (if applicable). We
collected data in the following domains: demo-
graphics, opportunistic infection history, clinical,
and laboratory. For patients who died while tak-
ing ART, date of death and time from diagnosis to
death were recorded.

Statistical analysis were performed using STA-
TISTICA 6.0. Median (interquartile range, IQR),
and frequencies (% ) were used to describe patients’
characteristics in each group. The Kaplan-Meier
test was used to estimate the probability of death
and the median time to death. To compare surviv-
al by baseline immunological status, the Kaplan-
Meier analysis was further stratified by baseline
CD4 count (<100, 100-200, and >200 cells/uL) The
hazard ratio (HR) and its 95% confidence interval
(CI) derived from univariate and multivariate Cox
proportional hazards models. A P value less than
0,05 was considered statistically significant.

Table 1

Baseline characteristics of patients with HIV/TB-infection who initiated HAART

No. of patients 94
Mortality rate (N(%)) 18 (19)
Mean age (min-max) 34 (23-54)
Gender (N (%))
Male 75 (80)
Female 19 (20)
Route of HIV transmission (N (%))
IDU 61 (65)
Heterosexual 33 (35)
Pulmonary TB location (N (%)) 33 (35)
HIV RNA (median (IQR)) (log,, copies/ml) 5,2 (4,6-5,5)
CD4 T-lymphocyte count (cells/nL)
(median (IQR)) 80 (47-172)
<100 cells/nL (N(%)) 54 (57)
100-200 cells/pL (N(%)) 24 (26)
>200 cells/pnL (N(%)) 16 (17)
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Results and discussion

The probability of survival after start HAART
estimated by the Kaplan-Meier method at 1, 2, 3, 4
and 5 years were 94%, 91%, 85%, 84% , and 81%.
Among 18 patients who died, 14 patients (77%)
died during the first 36 months of HAART. Five of
the 14 patients who died had CD4 counts less than
50 cells/uL. The causes of death were TB (12 cases),
primary CNS lymphoma and cryptococal meningi-
tis (one case for each). Among the 5 patients with
HIV-related deaths that occurred during the first
12 months of HAART, we identified 4 in whom
death could be attributed to IRIS (3 case of tuber-
culosis meningitis).

Univariate analysis revealed that a baseline
CD4 cell count <100/uL was a significant predictor
of mortality (HR 5,6; 95% CI 1,6-20,1, p=0,02)
(Table 2). Patients who died had a mean pre-ART
CD4 cell count of 77 (43—95) nL. compared with 130
(65—213) uL for those who were alive at the conclu-
sion of the study. Also, in univariate analysis, pa-
tients with extrapulmonary tuberculosis had an in-
creased mortality risk (HR 2,4; 95% CI 1,2-10,4,
p=0,032).

In multivariate analysis, patients with a CD4 cell
count <100 pL had a 5-fold higher risk of mortality
(HR 5,2; 95% CI 1,4-19,4,p<0,05) and those with
extrapulmonary tuberculosis a 2,2-fold increased
risk (HR 2,2, 95% CI 1,1-8,3, p<0,05) (Table 2).
Age, gender, route of HIV transmission were not
predictive of mortality.

To date, HAART has been widely used for the
treatment for HIV/TB-infected patients in the
world. A plenty of studies precisely demonstrate
the impact of ART on the survival outcomes among
HIV-infected patients with successful immune res-
toration and reductions in morbidity and mortal-

ity [11-12]. However, the data regarding survival
rates among HIV/TB-coinfected patients and the
impact of HAART on clinical outcomes in Ukraine
are still limited.

For HIV/TB-infected patients who did not re-
ceive ART, approximately half of them died within
1 year after TB diagnosis. As known, the simulta-
neous use of HAART with anti-TB therapy in pa-
tients with TB-HIV significantly reduces the risk
of death in the short and long term compared with
the risk of death for those receiving only anti-TB
therapy [13—-14].

We determine the factors prior to HAART initia-
tion that were most predictive of mortality in HIV/
TB-infected patients after they started HAART. Two
factors were found to be the strongest predictors of
mortality in these patients: a CD4 cell count <100 puL
and a extrapulmonary form of tuberculosis.

Mortality differences based on initial CD4 cell
count have been documented in previous studies in
sub-Saharan Africa [8]. This study was consistent
with those findings. Badri et al. [9] have shown
that survival time was shorter in HIV-infected
patients with extrapulmonary TB. This finding
may be explained by the fact that patients with ex-
trapulmonary TB have a higher bacterial load of
M.tuberculosis and much more severe immunode-
ficiency status.

Most patients in the present study died of TB-re-
lated conditions. The previous studies have demon-
strated that death within the first few months of TB
treatment may be related to TB, whereas late deaths
are attributable to HIV disease progression.

Initiation of HAART and immunological resti-
tution may “unmask” extrapulmonary sites of TB
explains the high mortality in first 6 months of
HAART. We observed 4 deaths that could be attrib-
uted to IRIS, of which 3 were attributable to cen-

Table 2
Cox proportional hazards for baseline predictors of HIV/TB- patients
Variable Category Unadjusted HR (95% CI) Adjusted HR (95% CI)

Age >34 1,8(0,6-5,2) 1,4 (0,4-4,4)
<34 1 1

Gender Female 0,5(0,16-1,6) 0,4 (0,13-1,4)
Male 1 1

TB location Extrapulmonary 2,4 (1,2-10,4) 2,2(1,1-8,3)
Pulmonary 1 1

Route of HIV transmission IDU 1,2 (0,3-3,2) 1,1(0,4-3,1)
non IDU 1 1

CD4 count <100 cells/uL 5,6 (1,6-20,1) 5,2(1,4-19,4)
> 100 cells/uL 1 1

HR-Cox proportional hazards ratio: 95% CI=95% confidence interval.
Unadjusted-Cox proportional hazards ratio comparing group 1 v. group 2 in a univariate model with only one risk

factor included.

Adjusted-Cox proportional hazards ratio estimated in a multivariate model including age. gender, TB location, route

of HIV transmission, CD4 cell count




tral nervous system syndromes. The IRIS deaths
primarily involved the central nervous system,
suggesting that central nervous system manifesta-
tions may not be as well tolerated as manifestations
in other body compartments and may require more-
urgent attention.

This study demonstrates that simple labora-
tory and clinical data, available to health care
providers prior to HAART initiation, can pre-
dict which patients are at increased risk of death
when they start therapy. Interventions enabling
more patients to be identified before they devel-
op these clinical markers and earlier initiation of
HAART will help ensure maximum benefits of
therapy.
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Conclusions

1. The probability of survival HIV/TB-infected
after 60 months of HAART was 81% in Zaporizh-
zhya AIDS Center, Ukraine.

2. The baseline CD4 cell count <100/ pLin HIV/
TB-infected patients was a significant predictor
of mortality in univariate analysis (HR 5,6; 95%
CI 1,6-20,1, p=0,02) and multivariate analysis
(HR 5,2; 95% CI 1,4-19,4, p<0,05).

3. In HIV/TB-infected patients who start
HAART extrapulmonary tuberculosis had an in-
creased mortality risk in univariate analysis (HR
2,4; 95% CI 1,2-10,4, p=0,032) and multivariate
analysis (HR 2,2, 95% CI 1,1-8,3, p<0,05).
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3 «3anopisvrka meduyrna arxademis nicasounaomnoi oceimu MO3 Ykrpainu»

[MTPEAMKTOP CMEPTHOCTI Y ITALIIEHTIB
3 BIA/TB-IHOEKLIIEXO HA ®OHI BUCOKOAKTMBHOI
AHTUPETPOBIPYCHOI TEPAIIII

B mam yac BigHOCHO MaJio iHGopMaIlii mpo BILIMB BUCOKOAKTHUBHOI aHTUPETPOBUPYCHOI Teparii (BA-
APT) na susxuBanua BIJI/TB-indikoBanux xBopux B YKpaini. MeTa HaAIIOro AocaifiKeHHA moJAraga y
BUABJIEHHI IpeAUKTOPiB cMepTHOCTI y marierTis 3 BIJI/TB, mo nouanu BAAPT y 3anopisskomy IlenTpi

CHIy, Ykpaina.

Meromu: Y MpocHIeKTUBHE KOTOPTHE AOCIiMKeHHs Oy iu BKaoueHi marieunTu 3 BIJI/ TB ingexiiero, aki
nouaiu BAAPT i3 ciuna 2005 pory mo rpyaens 2006 pory B 3anopisbkomy Ilentpi CHIdy. TpuBamicts
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cmocTepeskeHHs cKJasa 60 micAnis micaa mouarky BAAPT. [1s BUABJIeHHS IPEIUKTOPiB CMEPTHOCTI BU-
KOpHuCTOBYBaJjacs o0y oBa perpeciiinoi mozeai mpomopiiinux pusukis Kokcy.

PesyastraTn: Y gociigsxenHs 6yiu BKIOUYeHi 94 narienTa (cepenHiii Bik 34 poku, 20% KiHku, cepeHiit
piBers CD4 80 mkur!). Uepes 60 micamnis BAAPT 18 nanienris momepsiu. IMOBipHiCTh BUIKMBaHHS CKJIAIA
81% . OgmomipHuit anais moxkasas, 110 piBenb CD4<100 MKJ! 6yB 3HAUMMUM IPEIUKTOPOM CMEPTHOCTI
(BP 5,6;95% 1OI1,6—-20,1; p=0,02). ITanieaTu, axi momepJiu, maau cepenHiii piseas CD4 no mouatky BA-
APT 77 (43-95) mkur!, y mopiBuanui 3 130 (65—213) MKa! y TUX, XTO OYB JKUBUI Y MOMEHT 3aBEPIIICHHA
pocaimxenusa. Kpim Toro, B ofHOMipHOMY aHaJIisi, MaIie T i3 mosajereHeBUM TyOePKYIb030M, MAJIH IIifT-
BuIlleHU# pusuk cmeprHocTi (BP 2,4; 95% MOI 1,2-10,4; p=0032). IIpu 6ararohaxTopHOMY aHaATisi, mairi-
eHTH i3 uncaom Jimdorurie CD4<100 Mk manu B 5 pasis Buiiie pusuk cmepri (BP 5,2; 95% 111,4-19,4),
a i3 mosajsiereHeBUM TyO0epKyJaIb030M B 2,2 pasu Buie (BP 2,2; 95% 1I11,1-8,3).

BucaoBku: BAAPT sHauHO 30i/1bIIIye IMOBIipHiCTh BUKUBAHHA i 3HUIKYE pusuk cmepti aiua BIJI/THB-
iH(pixkoBaHuX marieHTiB B YKpaiHi. I[Ipocti Kainiuni i 1a6opaTopHi faHi MOKYTh IPOTHO3YBAaTHU PE3yIbTAT
i mo3BOIAIOTE cTpaTudikyBaTH pu3uK cMepTi y xBopux 3 BIJI/TB-indekiero.

Karouogri caora: Ty6eprynbos, BIJI, CHIII, BAAPT, npefuKTOpu CMEPTHOCTI.

A.T. /JKusuya

I'3 «3anopoxccras meOuUyuUHCKAS AKAdeMUus nocaedUniomHozo oopazosarnus M3 Yrpauruvt»

ITPEAMKTOPbI CMEPTHOCTM Y ITALIMEHTOB
C B1Y/TB-MHPEKLIMEN HA ®OHE BLICOKOAKTMBHOM
AHTUPETPOBMPYCHOM TEPAITMMA

B macrosIee BpeMs OTHOCUTEIHHO MaJio MHGOPMAIIUY O BIUAHUY BHICOKOAKTUBHOMN aHTHUPETPOBUPYC-
Hoit repanuu (BAAPT) na BeuxkuBanue BUY/TB-undunupoBaHHbIX 60JbHEIX B YKpauHe. Ilenp Halero
ucCJIeLOBaHUA 3aKJII0UYaJIach B BLIABIEHNY IIPEIUKTOPOB cMepTHOCTHU Yy nanueHToB ¢ BUY/TB, nauaBmux
BAAPT B 3amoposxckom IleaTpe CIINMa, YkpauHa.

MeToasl: B mpocrieKTHBHOE KOTOPTHOE McCaefoBaHue OblIu BKIoUeHbI nanueHTsl ¢ BUY/ TH nudexiu-
eit, koropsie Hauasu BAAPT c auBapa 2005 roga mo nexa6ps 2006 roxa B 3anoposkckom [lenTpe CIIN a.
MnurenbHOCTH HabMOAeHUA cocTaBuia 60 mecaies mocie Hauasia BAAPT. [ BeIABIEHUS IPEJUKTODOB
CMEPTHOCTHU MCIO0Jb30BaJIOCH ITIOCTPOEHNE PETPECCUOHHO MOIEJIN ITPOIOPIINOHATBbHBIX PUCKOB KoKca.

PesyastaTsl: B uccienoBanue 6b11u BKJIIOUeHbI 94 manueHTa (cpeguuii Bodpact 34 roxa, 20% KeHIIuU-
HBI, cpenuuii ypoenb CD4 80 mial!). Yepes 60 mecames BAAPT 18 mamuenTor ymepiu. BeposaTHOCTH
BhIKUBaHUA cocTaBuaa 81% . OmHoMepHbIi aHaan3 MoKasa, uro ypoBeHb CD4<100 MK/ GBI 3HAUNMBIM
npexgukropom cmepraoctu (OP 5,6; 95% IOU 1,6—20,1; p=0,02). ITaniueHThl, KOTOPbIE YMEPJIU, NUMEJIU
cpenuuii yposeab CD4 no mauana BAAPT 77 (43—95) M, mo cpasaenuio ¢ 130 (65—213) mxa! y Tex, KToO
OBLJI KB B MOMEHT 3aBepIIleHUs UccefoBaHuA. Kpome TOro, B OfHOMEPHOM aHajau3e, MalueHThl ¢ BHe-
JIETOYHBIM TYOEpPKYJIe30M, MMeJN IOBBINIEHHBIN puck cmeprHocTu (OP 2,4; 95% OU 1,2-10,4; p=0032).
IIpu mHOTO(AKTOPHOM aHaIM3e , MaueHThl ¢ yrcjaoM JuMdoruToB CD4<100 MKJa uMmenu B 5 pas BHIIIE
puck cmeptu (OP 5,2; 95% U 1,4-19,4) u c BHeJIerouHbIM Ty6epKyie3oM B 2,2 pasa Boriire (OP 2,2; 95%
o 1,1-8,3).

BriBoasi: BAAPT 3HauuTebHO YBEJNUNBAET BEPOSITHOCTh BEIXKMBAHUA U CHUMKAET PUCK CMEPTHU IJIA
BUY/TB-uHunupoBaHHBIX IallUeHTOB B YKpawuHe. [IpocThle KIMHUYECKUE U JabOpaTOpHbIE AaHHBIE
MOTYT HPOTHO3UPOBATH MCXOM U IO3BOJISIOT CTPATHU(GUIIMPOBATh PUCK cMepTu y O0oabHbBIX ¢ BUIY/TH-
nHbeKIUe.

Karoueprle caoBa: Ty6epkyaes, BUY, CIIUI, BAAPT, npefuKTOpPHI CMEPTHOCTH.



