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Abstract 
Background & Objectives: Timely initiation of anti-tubercular treatment 
(ATT) is key to obtain favourable outcomes among people living with HIV 
(PLHIV) co-infected with tuberculosis (TB). There is little evidence to predict 
treatment outcome and the delay in initiation of ATT among co-infected. The 
analysis explores the relationship between different ATT initiation delay 
times and TB outcomes. Methods: Retrospective analysis of secondary data 
of HIV-TB co-infected patients attending two antiretroviral therapy (ART) 
clinics in Pune district of Maharashtra, India. Logistic regression models were 
used to calculate risk. Results: Of the total 457 co-infected PLHIV initiated 
on ATT from December 2016 to June 2018, there were 298 who had com-
pleted TB treatment. Outcomes of ATT were available for 243 patients. Of the 
243 patient’s records analysed, 61% were males and ≤11% were less than 18 
years. 20% were previously treated. The risk of unfavourable outcomes in-
creased monotonically from OR = 1.1, to OR = 1.73 for >2 days to >7 days 
delay in ATT initiation respectively. Males (OR = 2.11), newly initiated pa-
tients (OR = 1.54) are exposed to higher risk of unfavourable TB outcomes 
when ATT initiation is delayed beyond seven days. Conclusion: Risk of un-
favourable outcomes increase in delay time for ATT initiation. Patient cha-
racters should be considered for prioritised referral and availability of test re-
sults on the same day of diagnosis to foster same day ATT initiation. More 
analysis on larger data sets with richer clinical information will generate con-
firmatory evidence. 
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1. Introduction 

India has an estimated 2.14 million people living with HIV (PLHIV) and 15% of 
total PLHIV is contributed by Maharashtra state [1]. Maharashtra has HIV pre-
valence of 0.33% [1]. Incidence of TB in India is 2.7 million while the mortality 
due to TB is 0.4 million [2]. TB numbers in India. In 2018, 192,458 TB cases 
were notified in Maharashtra and 3778 were notified from Pune of which 8% 
were constituted by PLHIV [2]. 

Government of India introduced fixed dose daily Anti-TB Treatment (ATT) 
at the ART centres for PLHIV from the hitherto alternate day regimen delivered 
through Directly observed therapy, short course (DOTS) centres as part of 
package of single window services for HIV-TB. The primary focus of National 
AIDS Control Program (NACP) is prevention and management of TB in 
PLHIV. National NACP and Revised National Tuberculosis Control Programme 
(RNTCP) jointly drafted the national guidelines for prevention and management 
of TB at Antiretroviral therapy (ART) Centres [3].  

Studies from other countries that had integrated TB and HIV care, indicated 
an increase in favourable outcomes after Anti tubercular treatment (ATT) such 
as reduced mortality, treatment completion and sputum smear conversion rates 
[4] [5]. Studies indicated that early initiation of ART among HIV and TB co-infected 
PLHIV significantly decreased incidence of HIV disease progression. As per regional 
response plan of World Health Organisation (WHO) for TB-HIV—2017-2021 and 
also as per Revised National Tuberculosis Program (RNTCP), TB treatment in-
itiation within 7 days of diagnosis is one of the core indicators to measure quali-
ty of TB care [1] [6]. There is paucity of evidence on the effect of delayed ATT 
initiation beyond 7 days on ATT outcomes in PLHIV. 

This study aims to explore the association between delayed initiation of ATT 
on TB treatment outcomes among PLHIV. It also seeks to determine patient 
characteristics that predispose individuals who received delayed ATT, to unfa-
vourable TB outcome, than those initiated early. 

2. Methods 
2.1. Study Design and Setting 

We conducted an analytical cross-sectional exploratory study based on second-
ary data analysis. Secondary data was obtained from ART centres of Yashwan-
trao Chavan Memorial (YCM) Hospital and Sub District Hospital, Baramati of 
Pune district, Maharashtra, India. YCM ART centre is located in Pimpri Chin-
chwad Municipal Corporation while Sub-district Hospital, Baramati is located in 
rural Pune district. Both ART centres provide single window delivery services 
for HIV-TB co-infected cases. In March 2019, there are 6136 and 2296 PLHIV 
registered in active care at YCM and Sub District Hospital, Baramati ART centre 
respectively.  

Guidelines on “Prevention and Management of TB in PLHIV at ART Centres” 
(2016) recommends verbal screening of all PLHIV for active TB and evaluated 
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for TB using CBNAAT or appropriate diagnostic tools. One spot sputum sample is 
collection at Designated Microscopy Centre (DMC) for CBNAAT [3]. CBNAAT 
results and other clinical and diagnostic test results for TB diagnosis are availa-
ble in digital or paper form format at ART centre and the Staff Nurse at ARTC 
makes a phone call to all PLHIV diagnosed of TB. Prior to initiation of ATT, the 
ART staff counsels patients on need for early initiation of treatment for favoura-
ble TB treatment outcomes and emphasize the need for adherence.  

2.2. Data Collection 

We extracted records of co-infected cases that were initiated on ATT from De-
cember 2016 to May 2018. Information on demographic details and clinical 
characteristics such as date of diagnosis, date of ATT and ART treatment initia-
tion along with other details such as whether initiated on CPT or not was col-
lected from HIV-TB register provided. The HIV-TB line list and HIV-TB regis-
ter were verified to ensure completeness and correctness. 10% of the data was 
reviewed for data accuracy from these reference sources during Technical assis-
tance (TA) site visits to the ART centres. 

2.3. Measurements 

The date of TB diagnosis is the date when TB disease was confirmed among the 
presumptive TB cases based on CBNAAT/clinical or other laboratory tests. The 
date of TB treatment initiation is the day when the confirmed case of TB was in-
itiated on daily ATT. 

Delay in ATT initiation was calculated as the difference between date of initi-
ation and date of diagnosis. These differences were then dichotomized into sep-
arate variable at 1 to 7 days of delay. 

Outcome of TB treatment after ATT completion (six months for Cat I regi-
men (new) while eight months for Cat II regimen) was available in HIV-TB reg-
ister. Outcomes were initially categorized as favorable (cure, treatment com-
pleted) and unfavorable (died, transfer out, treatment failure and lost to fol-
low-up). Age of patient dichotomized at eighteen years to distinguish between 
young and adult patient. 

2.4. Statistical Analysis 

Categorical variables were summarised as frequencies and percentages and are 
represented as column graphs. The distribution of TB treatment outcomes by 
gender, patient type and age group are represented using column graphs show-
ing percentage. Exploratory logistic regression models were used to calculate the 
risk of unfavourable outcomes as odds ratios. The dependent variable in these 
models was binary TB outcome (0 = favourable and 1 = unfavourable TB out-
come) and the independent variable was delay in TB treatment initiation (>1 
to >7 days). Delay in ATT initiation was calculated as the difference between 
date of diagnosis of TB and date of ATT initiation. This continuous variable was 
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then recreated into several categorical variables describing different categories of 
delay. For example, the first categorisation was, 0 = same day initiation and 1 = 
Not same day, the second categorisation was, 0 = same day initiation and 1 = 
“>1 day delay”, the third categorisation was, 0 = same day initiation and 1 = “>2 
days delay” and so on The model was built in an iterative manner beginning 
with one day delay in ATT to >7 days delay. The results of these models are pre-
sented in Figure 2. To explore which characteristics were important to predis-
pose patients at a higher risk of unfavourable outcomes due to delay in initiation 
beyond seven days, stratified analyses was done using logistic regression. Table 2 
shows results from logistic regression models with TB outcome as dependent va-
riable and delay in initiation (dichotomised at 7 days) as independent variable 
for each category of patient characteristics: age group (≤18/>18), gender 
(male/female), patient type (previously treated/newly initiated). The risk meas-
ured were expressed as odd ratios (OR) and 95% confidence intervals. The ref-
erence category for delay in ATT initiation was ≤7 days. 

OR > 1 is interpreted as higher odds of unfavourable TB outcome in >7 days 
ATT initiation delay as compared to ≤7 days delay for that patient characteristic 
category. 

To compare whether there was a significant difference in patient characteris-
tics for those initiated on ATT on same day of diagnosis versus those not in-
itiated on same day, chi-square test of independence was used. P-values were 
reported in Table 3 and are interpreted as significant differences in patient cha-
racteristics between the two groups if p-value < 0.05. 

2.5. Ethics and Approvals 

Approvals were obtained from National AIDS Control Organization (NACO), 
Maharashtra State AIDS control society (MSACS) and the Medicity Ethical 
Committee exempted the study from ethics review as this is a secondary data 
analysis. Data sheets were stripped of patient identifier information such as 
name and address. Each data row was assigned unique identity numbers.  

3. Results 

A total of 457 patient records of PLHIV initiated on ATT were extracted from 
two hospitals-YCM, Pune (290 (63.5%)) and SDH, Baramati (167 (36.5%)). 
Eight records were excluded as either the date of diagnosis or date of ATT initia-
tion was absent. Of the remaining 449 patients, 159 (35.4%) were on treatment 
and 54 (12%) were transferred out. Treatment outcomes were available for 236 
(52.6%) PLHIV initiated on ATT. Of these 236 patients, 76 (32.2%) had unfa-
vourable outcomes (died = 68 (28.8%), Loss to follow-up (LFU) = 7 (3%), failed 
treatment = 1 (0.4%)) and 160 (67.8%) had favourable outcomes (cured = 94 
(39.8%), completed treatment = 66 (28%)) (Figure 1). The median delay in ATT 
initiation before start of ART was 29 days with IQR of 14 to 57 days. The median 
delay in ATT initiation after start of ART was 259 days with IQR of 30 to 1310 
days. 
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Figure 1. Distribution of N = 457 patients initiated on ATT by TB outcomes across age, 
gender and patient type categories. 
 

Demographic and patient characteristics of patients (236) with TB outcomes 
are represented in Table 1. Majority 148 (61%) were males, average age was 37.5 
years with a standard deviation of 13.8 years and 27 (11%) patients were below 
19 years of age. Previously treated patients (recurrent, treated after loss to fol-
low-up and treatment after failure) constituted 20%. Only one center had 
records on type of TB and among these 55.2% had pulmonary TB. Drug resis-
tance was ruled out in 150 (66.2%) and for 88 (32.6%) it was unknown. Majority 
(81.4%). were on category-I treatment and 76 (32.2%) had unfavourable out-
come (LFU 2.9%, Died 26.8% and Failure 0.4%). 
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Table 1. Characteristics of HIV-TB co-infected PLHIV. 

Characteristic 
 

N (%) 

Mean age in years (mean ± SD) 
 

37.5 ± 13.8 

Age group 
≤18 27 (11.2%) 

>18 215 (88.8%) 

Sex 
Male 148 (61.2%) 

Female 94 (38.8%) 

Type of patient 
Previously treated 48 (19.9%) 

New 193 (80.1%) 

Type of TB 
Pulmonary TB 73 (55.3%) 

Extra-pulmonary TB 59 (44.7%) 

Drug resistant status 

Yes 3 (1.2%) 

No 150 (66.2%) 

Unknown 88 (32.6%) 

ATT initiation 

Before ART 139 (36.3%) 

Median days (IQR) 29 (14 to 57) 

After ART 244 (63.7%) 

Median days (IQR) 259 (30 to 1310) 

Outcomes 
Favourable 160 (67.8%) 

Unfavourable 76 (32.2%) 

 

Patients not initiated on ATT on day of TB diagnosis (same day) have 1.05 
times higher odds of unfavourable outcomes than those initiated on same day. 
Although delay of more than 1 or 2 days shows decreased risk (OR = 0.92 - 
0.94), the odds begin to increase monotonically from 1.1 to 1.73 if the delay in 
initiation exceeds three days. Among the ≤18 years age group, the odds of unfa-
vourable outcomes were 1.46 times higher for those delayed beyond 7 days than 
those initiated on ATT earlier. Similarly, males (OR = 2.11), newly initiated pa-
tients (OR = 1.54) are exposed to higher risk of unfavourable TB outcomes when 
ATT initiation is delayed beyond seven days (Table 2). Figure 2 shows the risk 
of unfavourable TB outcomes for different delays in ATT initiation days. The 
graph shows an increasing risk of unfavourable outcomes as the delay in ATT 
initiation increases. 

Comparison of profiles of patients initiated on ATT on same day versus those 
did not had no statistical significance. However very high percentage of those 
who experience some delay in ATT initiation, were new patients (83%), males 
(62.7%), >18 years (89.8%), category-I patients (81.3%) and only 32.2% among 
these had unfavourable outcomes (Table 3). 
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Figure 2. Risk of unfavourable TB outcomes among PLHIV corresponding to delay in 
number of days of ATT initiation after TB diagnosis. 
 
Table 2. Odds ratio of unfavourable outcomes among patients with delayed (>7 days) 
ATT initiation, stratified by specific patient characteristics. 

Characteristics N OR 95% CI 
Age group    

≤18 210 1.46 (0.6, 3.6) 
>18 24 0.43 (0.04, 4.63) 
Sex    

Male 142 2.11 (0.76, 5.9) 
Female 92 0.44 (0.09, 2.2) 

Patient type    
Previously treated* 43 NA NA 

New 190 1.54 (0.65, 3.6) 

*Cells had 0 frequencies. Hence odds ratios could not be calculated. **Reference category for independent 
variable, time to ATT initiation was ≤7 days. 
 
Table 3. Comparative profile of PLHIV initiated on ATT on same day versus those not 
initiated on same day. 

Characteristics 
Same day initiation 

175 (74.8%) 
Not initiated on same day 

59 (25.2%) 
Chi-sq. 

p-value* 

Age group    

≤18 18 (10.3%) 6 (10.2%) 0.99 

>18 157 (89.7%) 53 (89.8%)  

Gender    
Male 105 (60%) 37 (62.7%) 0.83 

Female 70 (40%) 22 (37.3%)  
Patient type    

Previously treated 33 (19%) 10 (17%) 0.88 
New 141 (81%) 49 (83%)  

DR-TB status    
Absent 98 (56.3%) 49 (83%) <0.0001 

Unknown 76 (45.7%) 10 (17%)  
Treatment outcomes    

Favourable 120 (68.6%) 40 (67.8%) 0.99 

Unfavourable 55 (31.4%) 19 (32.2%)  

*p-value from Fisher’s exact test. 
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4. Discussion 

The exploratory analysis among HIV-TB co-infected PLHIV indicated a signifi-
cant temporal relationship between incremental delay in ATT initiation and un-
favourable ATT outcomes. This study has clearly demonstrated the recommen-
dation of initiation of ATT within seven days of TB diagnosis. As per RNTCP 
guideline one of the core quality indictor is TB treatment initiation within 7 days 
for those found to be smear-positive [7]. In the study for TB treatment delay in 
Odisha, India, out of 1805 smear-positive patients there were 40% (721) who had 
a delay of more than 7 days. Significant delay was observed amongst HIV 
co-infected patients which were 6.2 times (95%) [7]. 

Absence of Tb diagnosis services including previous history of ATT was at-
tributed for TB treatment delay for >7 days in a study conducted in two districts 
of two states of India. In this study >1/3 with smear-positive had delayed TB 
treatment of >7 days after diagnosis [8]. A retrospective study among 330 MDR 
cases in Yangon Regional Tuberculosis Centre of Myanmar, in 2014 concluded 
that a delay in the initiation of MDR treatment was associated with poor treat-
ment outcome. Out of 330 MDR cases, 81% achieved successful outcome. How-
ever, the study also highlighted that it is statistically insignificant considering 
other associated risk factors [5]. 

A cross sectional study among 735 new adult TB cases in Ethiopia indicated 
that 54% of the delay for TB treatment initiation was due to health system chal-
lenges. Out of these 735 cases, there were 68 HIV positive cases. Among them 
there were 60% HIV positive individuals who had delay of >25 days while 40% 
delay of <25 days [9]. NACO 2018 technical guidelines for ART suggest that 
PLHIV with <50 CD4 cells should be initiated concomitant ART and ATT 
without delay [9]. A study among 64 pulmonary cases conducted in Patna, India 
for TB treatment delay of more than 7 days found that the treatment delay was 
similar among new TB cases (35%) and retreatment cases (40%) [10]. 

This study is the first to explore the association between delay in ATT initia-
tion among PLHIV and TB treatment outcomes as per WHO guidelines in the 
NACP setting [11]. This exploratory study was done on small convenience sam-
ple. As a result the risk measured gave quantitative strength in association but 
did not yield statistical significance. A larger sample, more representative of the 
overall HIV-TB co-infected population will yield better insights. Additional in-
formation on clinical aspects such as baseline CD4, weight and adherence to 
ART and ATT will be beneficial in understanding the phenotypic pathways to 
TB treatment outcomes. This study specifically focuses on co-infected cases and 
signifies increase in unfavourable treatment outcome with delay for each day. 

5. Conclusion 

It is currently recommended in the Guidelines on “Prevention and Management 
of TB in PLHIV at ART Centres” (2016) for prompt TB treatment initiation ir-
respective of CD4+ T cell count, but the optimal/ideal timing of ATT initiation 
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after diagnosis needs to be specified. Considering that the sputum samples are 
tested on the same day after referral of presumptive TB cases and availability of 
Cartridge-based nucleic acid amplification test (CBNAAT) reports on the same 
day of testing, a need arises to ensure that they are initiated on TB treatment at 
the earliest or within a gap of seven days of TB diagnosis as recommended in the 
WHO regional response plan for TB-HIV (2017-2021) which clearly states an-
ti-TB treatment initiation within seven days as one of the monitoring and evalu-
ation indicators for HIV-TB to measure quality of TB care. The findings high-
light the need for treatment initiation within 7 days for all diagnosed cases of TB 
through different diagnostic tests to get favourable outcomes and for preventing 
the spread of disease.  

Study Highlights 

 Our study confirmed that there is a major role of time in TB treatment initia-
tion on getting favourable TB treatment outcome. 

 History of TB treatment and gender was independently associated with an 
increased risk of unfavourable TB treatment outcome.  

 Addition of clinical information such as CD count and adherence will 
strengthen the evidence for early initiation of ATT. 
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