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Abstract 
The problem of Tuberculosis (TB) and Human Immune Deficiency Virus 
(HIV) co-infection becomes vital when it is seen in the context of under de-
veloped countries like Pakistan. Pakistan ranks 5th high burden countries for 
drug-susceptible and 6th among drug-resistant TB patients [1]. Objectives of 
the study were to assess the prevalence of TB-HIV Co-infection at the desig-
nated Sentinel Sites across Pakistan. A cross-sectional study is based on re-
trospective record review of routinely maintained TB program data at all 17 
designated sentinel sites of TB Control Program from 2013-15. Among the 
screened TB patients 145 (0.66%) were found HIV reactive. The prevalence of 
HIV was higher (1.02%) in extra-pulmonary and male TB patients (1.23 %) as 
compared to pulmonary (0.55%) and female patients (0.09%). Scale up TB 
surveillance activities, integrating TB-HIV care services, active case finding 
among key affected populations will have a positive impact on TB-HIV 
co-infection and disease control. 
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1. Background 

Globally, in 2015; 10.6 million Tuberculosis (TB) patients were reported, among 
them, 1.2 million (11%) are living with Human Immunodeficiency Virus/Acquired 
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Immune Deficiency Syndrome (HIV/AIDS) [1]. Pakistan is facing the challenge 
of the high burden of TB with a prevalence rate of 341/100,000 [1]. In Pakistan; 
HIV/AIDS epidemic is estimated to be less than 0.1% among general population 
and there is a shifting trend among people living with Human Immune defi-
ciency (PLHIV) from “Low prevalence, high-risk key population” to a more 
concentrated epidemic [2]. 

Prevalence of TB-HIV co-infection is studied in few African studies where 
HIV prevalence is very high [3] [4] but similar studies have not been carried out 
in Pakistan, however, there are few similar studies in Asia [5] [6] [7]. 

In 2015; about 3,31,809 TB cases were notified by National TB Control pro-
gram in Pakistan, and among them, 12,162 (3.6%) were registered as TB patients 
which were screened for HIV at the designated sentinel sites in Pakistan [1]. 
World Health Organization End TB Strategy recommends all registered TB pa-
tients should be screened for HIV in the country [8]. This intervention is limited 
only to designated 17 sentinel sites across the country. Prevalence of HIV among 
TB patients is unknown in Pakistan. The Epidemic of TB control efforts can be 
managed by effectively identifying co-infected patients in the country. The con-
centrated epidemic of HIV among the key populations is a great challenge for 
the TB and AIDS Control Programs in Pakistan [2]. Current limited surveillance 
of TB-HIV co-infection is not reflective of spread and extent of co-infection in 
Pakistan. This study will generate evidence for policy reforms to address TB-HIV 
co-infection in the country. 

Objective of the study was to determine the number and proportion of HIV 
reactive among notified TB patients and to assess pre & posttest counseling, sub-
sequent registration at ARV clinic and socio-demographic profile. 

2. Methods 
2.1. Study Design 

A cross-sectional study based on retrospective record review of routinely main-
tained programme data of Pakistan from 2013-2015. In the study children age, 
less than 14 years were excluded.  

2.2. Data Collection and Validation 

The aggregate data was extracted from the TB-HIV register. Data were double 
entered in EPI data software version 3.1 and analyzed in SPSS ver 16 and de-
scriptive statistics were done to assess the characteristic of TB-HIV cases in Pa-
kistan. 

2.3. HIV Test 

At designated TB-HIV sentinel sites across Pakistan all registered TB patients 
are offered HIV screening with the opt-out option and they were screened by 
WHO recommended rapid diagnostic kits (RDT) and according to National 
HIV testing and counseling (HTC) strategy, Test 1 = Alere Determine HIV-1/2 
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Ag/Ab Combo (Sensitivity > 99%) [9]. From the verbally consented patients, 
pretest counseling is done with all registered TB Patients. Once the screening has 
been done all HIV reactive and non-reactive patients are further followed in the 
posttest counseling. Registered TB patient found Reactive was now referred to 
TB-HIV linked centers i.e., Anti Retro Viral (ARV) Clinics for further confirma-
tion through Test 2 & 3 as per HTC Guidelines [9] and those found confirmed 
they are registered for further continuation of treatment at those ARV clinics 
(Figure 1). 

2.4. Analysis and Statistics 

The aggregative data was extracted from the TBHIV register? Data were double 
entered in EPI data software version 3.1 and analyzed in SPSS ver 16 and de-
scriptive statistics were done to assess the characteristic of TB/HIV cases in Pa-
kistan. 
 

 
Figure 1. Flow diagrams of TB patient’s registration and HIV test-
ing at sentinel sites in Pakistan. 
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2.5. Ethics Approval 

Permission to use the data and a local ethics exemption was obtained from the 
National TB control program. Since the study involved a review of records with 
no patient interaction, the informed consent was not required. 

3. Results 

A Total of 22,784 TB patients were registered at 17 designated sentinel sites in 
Pakistan from 2013-15, out of which 73.69% were pulmonary and 26.31% were 
Extra-pulmonary (Table 1). All registered TB patients were offered HIV screen-
ing out of which 94.6% accepted HIV counseling and testing. Among those 
screened 145 (0.66%) TB patients were found reactive for TB-HIV Co-infected. 
The prevalence of HIV among Extrapulmonary TB patients was slightly higher 
than pulmonary patients (1.02% vs 0.55%) (Table 1). The prevalence among B + 
ve was slightly higher as compared to clinically diagnosed (0.32% vs 0.23%) 
(Table 1). The prevalence of HIV was significantly higher among males (1.23%) 
as compared to female (0.09%). Out of 145 reactive HIV patients, only 113 
(77.9%) reactive patients were found registered at ARV clinics for further treat-
ment (Table 1). 
 
Table 1. Description of TB patients screened, diagnosed and registered for HIV at Senti-
nel sites in Pakistan from 2013-15. 

 n (%) 

Total registered TB patients 22,874 

Counseling for HIV screening  

Accepted 21,644 (94.62) 

Refused 1230 (5.38) 

Socio demographic characteristics of screened TB patients (n = 21,644) 

Sex  

Male 10,959 (50.63) 

Female 10,675 (49.32) 

Unknown 10 (0.04) 

Age (years)  

14 - 34 12,976 (58.56) 

35 - 54 5651 (26.10) 

≥55 3017 (13.93) 

Classification of disease  

Pulmonary 15,950 (73.69) 

B+ 10,876 (68.18) 

Clinically diagnosed 5074 (31.81) 

Ext-pulmonary 5694 (26.31) 
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Continued 

Province  

Balochistan 608 (2.81) 

ICT 1576 (7.28) 

KPK 1168 (5.40) 

Punjab 12,225 (56.48) 

Sindh 6067 (28.03) 

HIV reactive 145 (0.66) 

Socio-demographic characteristics of TB-HIV reactive patients (n=145) 

Sex  

Male 135 (1.23) 

Female 10 (0.09) 

Age (years)  

14 - 34 91 (0.70) 

35 - 54 49 (0.87) 

≥55 5 (0.17) 

Province reactive HIV  

Balochistan 7 (1.15) 

ICT 5 (0.32) 

KPK 6 (0.51) 

Punjab 92 (0.75) 

Sindh 35 (0.58) 

Sputum results of TB/HIV patients  

Pulmonary 87 (0.55) 

B+ 51 (0.32) 

Clinically diagnosed 36 (0.23) 

Extra-pulmonary 58 (1.02) 

Registered at ARV clinic 113 (77.9) 

TB = Tuberculosis; HIV = Human Immune Deficiency Virus; ARV = Anti Retro Viral Therapy; B+ = Bac-
teriological Positive; ICT = Islamabad Capital Territory; KPK = Khyber Phaktoon Khawa. 

4. Discussion 

The prevalence and extent of TB-HIV co-infection is limited in Pakistan, al-
though HIV prevalence among key populations is concentrated [2]. In the 
present study prevalence of HIV among reactive patients is 0.66% which may re-
flect prevalence of TB-HIV co-infection in the country which is higher than 
prevalence among general population for HIV.2 Similar studies in Southeast 
Asia, Africa has also shown higher prevalence of HIV among TB patients [4] 
[10]. A higher rate of TB-HIV co-infection was noted in the reproductive age 
groups 14 - 54 in the study which is consistent with other studies in similar set-
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tings [4] [5] [10]. In the province of Balochistan highest prevalence was noted 
which is 1.15% followed by Punjab 0.75% and Sindh 0.58%. Which is not reflec-
tive of prevalence among HIV patients in the country as intervention was li-
mited only at established sentinel sites and usually key affected population did 
not visit TB clinics [2]. 94.6% registered TB patients consented for HIV counsel-
ling and testing which is comparable with an Asian and African studies [4] [5] 
[10]. Among the reactive patients only 78.9% were confirmed and registered at 
Anti-Retroviral therapy (ARV) clinics for further registration and continuation 
of treatment which is less than Indian and Ethiopian studies [4] [10]. As majori-
ty of sentinel sites are not in the same facility and due to limited number of ARV 
clinics (23) which are established at concentrated epidemics cities in Pakistan, 
reason why around 21.1% of the HIV reactive patients were lost to follow up and 
not found registered for further confirmation and continuation of HIV care ser-
vices.  

In the present study among the pulmonary and extra-pulmonary TB patient’s 
HIV reactive were 0.55% and 1.02% respectively which is lesser than other stu-
dies in India, Singapore, and Israel [9] [10]. Of the pulmonary patients 0.32% 
reactive were bacteriologically confirmed patients which is lesser also than other 
studies in Southeast Asia [4] [5]. The proportion of co-infection among males is 
(1.23%) which is significantly higher as compared to females (0.09%) that could 
be due to risky behaviors like injecting drug use and unsafe sex practices [2] 
[11].  

In Pakistan; these key populations are concentrated geographically in different 
cities and this number is increasing and they are at increased risk to develop 
Tuberculosis [2]. 

The study used the National program data. Since the study is based on rou-
tinely program data the accuracy and completeness of data could not be ensured.  

Delay in screening and integration has several consequences for both pro-
grams, including 1) progression of undetected infection among affected popula-
tion, 2) increased the risk of poor treatment outcomes and higher mortality.4 
Strategies are urgently needed to improve the screening of all registered TB pa-
tients for HIV at the time of registration. 

5. Limitation of Study 

The limitation of this study was non-availability of proper recording and re-
porting tools reason why data from all provinces were not available. Treatment 
outcomes of the reactive TB/HIV co-infected patients were also not available.  

6. Conclusion 

Due to limited screening among registered TB patients scale-up of surveillance 
activities, integrating TB and HIV care services, active case finding among key 
affected populations will have a positive impact on TB-HIV co-infection and 
disease control. 
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