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ABSTRACT

Background: The HIV epidemic remains a public health problem with rising tuberculosis (TB) numbers around the world.
Antiretroviral (ARV) therapy (ART) is essential to increase the survival of patients with TB-HIV coinfection. The aim of this study is
to investigate the effect of ARV treatment initiation within TB treatment duration for the survival of patients with TB-HIV coinfection.

Methods: This is a retrospective cohort study of patients with TB-HIV coinfection and who were ARV naive from Prof.
Dr. Sulianti Saroso Infectious Disease Hospital between January 2011 and May 2014 (N = 275). The Kaplan-Meier method,
bivariate with the log rank test, and multivariate with the Cox regression were applied in this study.

Results: Cumulative survival probability of the patients with TB-HIV coinfection receiving ARV in a year was 81.5%. The
death rate in patients with TB-HIV coinfection who received late ART initiation during TB treatment is higher by 2.4 times
[adjusted hazard ratio (aHR) = 2.4, 95% confidence interval: 1.3-4.5, p = 0.006] compared with the patients who were in early
ART initiation and were thereafter adjusted by the location of Mycobacterium tuberculosis infection.

Conclusion: The effect of ART initiation is essential in the intensive phase (2-8 weeks) of anti-TB medication to increase the
survival among TB-HIV coinfection group.

1. INTRODUCTION

Tuberculosis (TB) remains to be a leading cause of death that has
been projected to be 15 times higher among TB-HIV cases than
non-TB-HIV cases [1,2]. TB cases among people living with HIV
are almost 60% undiagnosed and untreated. Indonesia is one of the
TB-HIV high-burden countries, with 360,565 cases of TB noti-
fied in all forms in 2016 including 14% with known HIV cases.
Indonesia is listed among the eight countries with around 70% of
all TB deaths among people living with HIV [1,2].

To ensure HIV programs integrate with regular TB screening and
treatment, UNAIDS (The Joint United Nations Program on HIV/
AIDS) collaborated with World Health Organization (WHO) has rec-
ommended countries to elaborate the programs that aim to respond
immediately to TB active cases, beginning with antiretroviral (ARV)
therapy (ART) immediately within 2-4 weeks after initiating TB ther-
apy [2,3]. The Ministry of Health, Republic of Indonesia conducted
guidelines to support concomitant treatment of the two diseases.

The initial of ART is often deferred until almost the completion
of TB therapy due to concerns of potential side effects from the
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Immune Reconstitution Inflammatory Syndrome (IRIS), high pill
burden, and drug interactions [4-6]. However, the controversial
issue of timing of ART in TB patients plays a significant role [3].

The observational study in Sanglah Hospital showed that of the
60 patients with TB-HIV coinfection, only 20 patients (33.3%)
initiated ART within 2 months during the TB therapy [6]. In fact,
the risk of TB infection in people living with HIV is reduced with
ARV by around 65% [2,7]. A trial showed a significant upsurge in
survival with ART initiation within 2 weeks of the starting the TB
therapy [6]. On the other hand, delay in ART initiation may result
in AIDS-related illnesses and even death, as 63% of deaths occurred
within the first 6 months of therapy [1,5].

The advantages of initiating TB-HIV co-treatment will have an
impact on patients’ care and for receiving the optimal treatment
outcomes. Therefore, the aim of this study is to examine the effect
of ART initiation within the TB treatment duration for the survival
of patients with TB-HIV coinfection.

2. MATERIALS AND METHODS
2.1. ARV Therapy for TB-HIV Program

The TB-HIV collaborative activities are being implemented at pri-
mary health care centers and hospitals in Indonesia. The activities
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are as follows: strengthening TB-HIV coordination at all levels of
health facilities, TB-HIV surveillance, joint planning of TB-HIV,
also the treatment monitoring and evaluation of TB-HIV program.
The Ministry of Health regulations number 21 in 2013 mentioned
that ART should be initiated regardless of CD4 count, and reduce
the morbidity and mortality of TB-HIV patients [4].

2.2. Study Design and Setting

This study used a retrospective cohort study design to enroll all
patients aged >18 years with TB-HIV coinfection receiving TB
treatment and ARV naive at Prof. Dr. Sulianti Saroso Infectious
Disease Hospital between January 2011 and May 2014. We com-
piled the data from Medical Record Department, Directly Observed
Treatments TB program, HIV-AIDS program of Infectious Disease
Hospital Prof. Sulianti Saroso, Jakarta, Indonesia.

In this study, we included patients who were diagnosed as HIV
positive and at least 15 years old, TB first and second category,
having proper anti-TB treatment, registered in national ARV pro-
gram, and the duration of TB-HIV treatment more than 8 weeks
as exposed group. Non-exposed group was patients diagnosed as
HIV positive and at least 15 years old, TB first and second cate-
gory, having proper anti-TB treatment, registered in national ARV
program, and the duration of TB-HIV treatment 2-8 weeks. This
study excluded pregnant women and patients with uncompleted
database of medical record (Figure 1).

We used the sample size for hypothesis testing for two population
proportions at 95% confidence interval with a power of 80% [8].
We estimated that the minimum sample size to be 248 patients and
they were divided into two groups: early initiation of ART during
TB treatment group (124 patients) and late initiation of ART group
(124 patients) (Figure 2).
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Figure 1 Sample procedure flowchart.
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Figure 2 Sample collection flowchart.

2.3. Statistical Methods

Demographic characteristics, timing of TB and HIV diagnosis,
time of TB treatment and ART initiation, number of deaths, and
medical characteristics were obtained from the hospital registra-
tion book, the ARV monitoring book, and medical records. The
Kaplan-Meier method, the log rank test and the Cox regression
model were applied to analyze the data statistically. The data analy-
sis used STATA 11 (Stata Corporation, College Station, TX, USA).

3. RESULTS

Of 275 patients who participated in this study, 131 patients
(47.64%) received ART within 2-8 weeks (early ART initiation
during TB treatment group) and 144 (52.36%) patients received
ART >8 weeks after TB treatment (late ART initiation group). By
the end of the first year observation, 205 (74.5%) patients were still
alive, 49 (17.8%) patients had died, and 21 patients (7.6%) were
lost to follow-up. There were 49 death cases reported during the
follow-up, they consisted of 14 patients (10.7%) who were in the
early ART initiation group and 35 patients (24.3%) who were in
the late ART initiation group (Table 1).

The proportion sample of male patients was 92 (46.2%) in the early
ART initiation group and 107 (53.8%) in the late ART initiation group.
The proportion of female patients accounted for 39 (51.3%) in the early
ART initiation group and 37 (48.7%) in the late ART initiation group.

The Kaplan—Meier method estimates that the cumulative proportion
for those surviving over the first year in early ART initiation during
TB treatment was 81.5% (Figure 3), whereas the survival rates of
patients in the early and late ART initiation groups were 89.1% and
74.5%, respectively. The result from the log rank test showed a signif-
icance between two group (p = 0.003) (see Figure 4). The bivariate Cox
regression analysis revealed that late therapy increased mortality
rate [crude hazard ratio (cHR) = 2.5; 95% confidence interval (CI):
1.3-5.1; p = 0.001]. The patients who received late ART initiation
had 2.4 times higher risk of death [adjusted hazard ratio (aHR) =
2.4;95% CI: 1.3-4.5; p = 0.006] compared with those who were in
the early ART initiation. Other covariates, for example, the location
of Mycobacterium tuberculosis, were also associated with mortality
(aHR =1.9; 95% CI: 1.0-3.4; p = 0.039) (see Table 2).
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Table 1 The demographic and clinical characteristics of patients
who received ART within 2-8 weeks (Early ART initiation during TB
treatment group) and patients who received ART >8 weeks after TB
treatment (Late ART initiation group)

Late (N =144), Early (N=131),

Variables N (%) N (%)
Sex

Male 107 (74.30) 92 (70.23)

Female 37 (25.70) 39 (29.77)
Age (median)

=41 years 69 (47.92) 66 (50.38)

<41 years 75 (52.08) 65 (49.62)
Education

<High school 18 (12.50) 20 (15.27)

>High school 126 (87.50) 111 (84.73)
Adherence

No 30 (20.83) 33(25.19)

Yes 114 (79.17) 98 (74.81)
CD4 count before ART

<101 cells/mm? 115 (79.86) 108 (82.44)

>101 cells/mm? 29 (20.14) 23 (17.56)
Location of M. tuberculosis

Extra/combination pulmonary 34 (23.61) 26 (19.85)

Pulmonary 110 (76.39) 105 (80.15)
Stage of HIV/AIDS

v 54 (37.50) 37 (28.24)

111 90 (62.50) 94 (71.76)
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Figure 3 The Kaplan-Meier estimates of cumulative survival among

275 TB-HIV coinfected patients [X = time (days); Y = cumulative
probability].
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Figure 4 The Kaplan-Meier estimates of cumulative survival among
131 TB-HIV patients in early ART and 144 TB-HIV patients in late ART
during TB treatment (p = 0.003; log rank test).

Table 2 Cox regression, bivariate and multivariate analysis

Variables Crude hazard value Adjusted hazard value
rate (95% CI) p rate (95% CI) P

Late ART initiation 2.512 0.002 2.398 0.006
(1.317-5.053) (1.289-4.461)

Extra/Combination 2.012 0.028 1.876 0.039

pulmonary (1.034-3.761) (1.032-3.411)

p-value < 0.05.

4. DISCUSSION

This study analyzed survival outcomes over the first year among
patients with TB-HIV coinfection receiving early and late ART
during TB treatment at Prof. Dr. Sulianti Saroso Hospital for the
first time. The survival time for the patients who received early
ART initiation was better than those who received the late ART
initiation. This result is in line with a study that the people after the
follow-up are less frequently to reporting as death cases than in the
deferred time (p = 0.02) [9].

Survival analysis of this study found that the risk of death for the
TB-HIV cases that received late ART was higher compared with
the patients who received early ART. The patients who engaged in
ART for 8 weeks of TB treatment had 1.89 times the rate of death
(aHR = 1.89, 95% CI: 1.05-3.40, p = 0.03) than the cases who never
or late engaged ART >8 weeks of TB treatment [9].

Havlir et al. demonstrated that ART can be safely administered early
in the onset of TB treatment [10]. The urgency of starting ART
during the course of TB therapy is dependent on the immune status
of the patient. The patients who started ART 2 weeks after the start
of TB treatment compared with those who started over 8 weeks had
reduced mortality and AIDS-related illnesses (26.6% to 15.5%) [11].
On the other hand, mortality in the CAMELIA study (median entry
CD4+ lymphocyte counts of 25 cells/mm®) (interquartile range,
10.56) and death or AIDS-defining illnesses in the low CD4+ strata
(<50 cells/mm’) and in the starting antiretroviral therapy at three
points in tuberculosis (SAPIT) study were all significantly reduced
among patients starting immediate vs early ART [9,11]. However,
especially for patients with CD4 counts 250 cells/mm?®, the decision
of early initiation must require clinical judgment to confirm that the
patient has the capacity to manage IRIS and toxicities [7,11]. The rec-
ommendation of early initiation in TB-HIV coinfected patients with
a better IRIS management practice was important to maintain the
benefits with minimal TB IRIS risk in health care facilities [3].

In this study, the overall baseline mean of CD4 cell count was
66 cells/mm® and the proportion of extra pulmonary TB was 60
patients (21.82%). The data showed that the patients in this study
defined advance HIV clinical stadium. Patients who delay ART ini-
tiation more likely increase the risk of new opportunistic diseases
and death, especially in patients with advanced HIV disease [12].

HIV infection causes a rapid decline of the immune responses,
resulting in the multiplication of the mycobacterium within the
granuloma and leading to the reactivation of the infection. It was
also theorized that there can be reported increasing replication of
HIV infection by the multiplying within the activated CD4+ T cells
and the macrophages accumulating at the site of granuloma also
causing the reactivation of the infection, thus resulting in a lower
ability to control M. tuberculosis and survival [13].
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We also found that the first year’s cuamulative proportion of surviv-
ing patients were higher than the cumulative survival time from
other hospitals in Indonesia, Dharmais Cancer Hospital (66.4%);
Fatmawati Hospital (79.4%); Drug Dependence Hospital (54.46%).
The reason for these differences is frequently to be a result of the
fact that the study population in the three hospitals did not con-
sider the status of initiation of ART, early or late initiation of ART.

There are a few limitations in this study. First, the exact dates and
the loss of patients not following up were not collected (2.54%).
Second, misclassification is likely to occur in a grouping of adher-
ence categories. In conclusion, TB-HIV coinfection accelerates the
disease progression when the patients received late or never started
the ART initiation. The effect of ART initiation is essential in the
intensive phase (2-8 weeks) of anti-TB medication to increase the
survival of patients with TB-HIV coinfection.

5. CONCLUSION

We conclude that it is crucial to start ART in the intensive phase
(2-8 weeks) of anti-TB medication to increase the survival rate
among the TB-HIV coinfection cases. Elaborate ART in TB pro-
gram might play significant role in TB-HIV coinfection program
in hospital or health care services.

CONFLICTS OF INTEREST

The authors declare they have no conflicts of interest.

AUTHORS’ CONTRIBUTION

SM and NM contributed in study conceptualization and writing
(review and editing) the manuscript, data curation, formal analy-
sis, and writing (original draft). NM contributed in study concep-
tualization and writing (review and editing) the manuscript, and
supervised the project. AR supervised the project and wrote the
manuscript. RM contributed in study conceptualization and super-
vised the project. TBP contributed in writing (review and editing)
the manuscript.

ACKNOWLEDGMENTS

We would like to thank the staff of POKJA MELATTI of Prof. Dr. Sulianti
Saroso Infectious Disease Hospital for making this research possible.

REFERENCES

[1] World Health Organization. Global Tuberculosis Report 2017.
Geneva: World Health Organization; 2017.

[2] Suthar AB, Lawn SD, del Amo J, Getahun H, Dye C, Sculier D,
et al. Antiretroviral therapy for prevention of tuberculosis in
adults with HIV: a systematic review and meta-analysis. PLoS
Med 2012;9;e1001270.

[3] Abay SM, Deribe K, Reda AA, Biadgibgn S, Datik D, Assefa T,
et al. The effect of early initiation of antiretroviral therapy in TB/
HIV-coinfected patients: a systematic review and meta-analysis.
J Int Assoc Provid AIDS Care 2015;14;560-70.

[4] Ministry of Health, The Republic of Indonesia. National
Guidelines of Antiretroviral in Adults Patients HIV. Jakarta:
Ministry of Health, The Republic of Indonesia; 2014.

[5] Naidoo K, Baxter C, Abdool Karim SS. When to start antiretrovi-
ral therapy during tuberculosis treatment? Curr Opin Infect Dis
2013;26;35-42.

[6] Utama S, Somia A, Parwati T. Pengaruh Pemberian Kombinasi Anti
retro Virus Lebih Awal Terhadap Mortalitas Pada Ko-Infeksi TB-HIV
Di Rumah Sakit Sanglah Denpasar. ] Peny Dalam 2011;12;121-5.

[7] Abdool Karim SS, Naidoo K, Grobler A, Padayatchi N, Baxter C,
Gray A, et al. Timing of initiation of antiretroviral drugs during
tuberculosis therapy. N Engl ] Med 2010;362;697-706.

[8] Lemeshow S, Hosmer D, Klar ], Lwanga SK. Statistical methods
for sample size determination. In: Lemeshow S, editor. Adequacy
Sample Size in Health Studies. New York: John Willey & Sons;
1990, pp. 29-36.

[9] Saraceni V, Durovni B, Cavalcante SC, Cohn S, Pacheco AG,
Moulton LH, et al. Survival of HIV patients with tuberculo-
sis started on simultaneous or deferred HAART in the THRio
Cohort, Rio de Janeiro, Brazil. Braz J Infect 2014;18;491-5.

[10] Blanc FX, Havlir DV, Onyebujoh PC, Thim S, Goldfeld AE,
Delfraissy JE. Treatment strategies for HIV-infected patients
with tuberculosis: ongoing and planned clinical trials. J Infect
Dis 2007;196;546-S51.

[11] Havlir DV, Kendall MA, Ive P, Kumwenda J, Swindells S,
Qasba SS, et al. Timing of antiretroviral therapy for HIV-1 infec-
tion and tuberculosis. N Engl ] Med 2011;365;1482-91.

[12] Panel on Antiretroviral Guidelines for Adults and Adolescents.
Guidelines for the Use of Antiretroviral Agents in Adults and
Adolescents with HIV. Department of Health and Human Services.
Available from: http://www.aidsinfo.nih.gov/ContentFiles/ Adultand
AdolescentGL.pdf.

[13] Neethi Chandra M, Durga Prasad TS, Devulapalli M, Shaik SB,
Bondalapati A, Bathula PK. A study on patients with TB and HIV
co-infection in relation to mean CD4 counts. Indian J Pharm
Pract 2017;10;111-14.


https://doi.org/10.1371/journal.pmed.1001270
https://doi.org/10.1371/journal.pmed.1001270
https://doi.org/10.1371/journal.pmed.1001270
https://doi.org/10.1371/journal.pmed.1001270
https://doi.org/10.1177/2325957415599210
https://doi.org/10.1177/2325957415599210
https://doi.org/10.1177/2325957415599210
https://doi.org/10.1177/2325957415599210
https://www.ncbi.nlm.nih.gov/pubmed/23188213
https://www.ncbi.nlm.nih.gov/pubmed/23188213
https://www.ncbi.nlm.nih.gov/pubmed/23188213
https://doi.org/10.1056/NEJMoa0905848
https://doi.org/10.1056/NEJMoa0905848
https://doi.org/10.1056/NEJMoa0905848
https://doi.org/10.1016/j.bjid.2014.02.004
https://doi.org/10.1016/j.bjid.2014.02.004
https://doi.org/10.1016/j.bjid.2014.02.004
https://doi.org/10.1016/j.bjid.2014.02.004
https://doi.org/10.1086/518658
https://doi.org/10.1086/518658
https://doi.org/10.1086/518658
https://doi.org/10.1086/518658
https://doi.org/10.1056/NEJMoa1013607
https://doi.org/10.1056/NEJMoa1013607
https://doi.org/10.1056/NEJMoa1013607
http://www.aidsinfo.nih.gov/ContentFiles/Adultand
AdolescentGL.pdf
https://doi.org/10.5530/ijopp.10.2.22
https://doi.org/10.5530/ijopp.10.2.22
https://doi.org/10.5530/ijopp.10.2.22
https://doi.org/10.5530/ijopp.10.2.22

