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Abstract 
Background: HIV-TB co-infection is a major public health problem, which poses unprecedented challenges on the public health 

system in India. India bears the burden of 2.5 million people infected with HIV, of these, 40% suffer co-infection with TB. 

Approximately one in four deaths among PLWHA is due to TB. 

Aim: The present study documented the prevalence, socio-demographic profile and risk factors associated with HIV-TB co-

infection. 

Settings and Design: A retrospective review of records of clients visiting the ICTC of a tertiary hospital in Delhi, between January 

and December 2016, was conducted.  

Statistical Method: Data collection and analysis was done using SPSS software. 

Materials and Methods: The patients diagnosed with HIV infection at the ICTC were referred to the linked TB center to rule out 
TB. While, patients diagnosed with TB at the linked TB center were referred to the ICTC for HIV testing. The HIV testing was 

performed as per NACO guidelines, while TB (pulmonary/ extra-pulmonary) was diagnosed as per RNTCP guidelines. The 

demographic, clinical and risk factors associated with HIV-TB co-infection were analyzed. 

Result: During present study period, 22,063 clients were tested for HIV infection at ICTC, out of these, 423 patients found to be 

HIV positive. HIV-TB co-infection was diagnosed in 11 (2.60%) patients (M:F =4.5:1). Most of the co-infected patients were in 

the sexually active age group (n=11, 81%). 10 (90%) cases of HIV-TB co-infection had pulmonary TB, while only one had extra-

pulmonary TB. 

Conclusion: The prevalence of HIV-TB co-infection in this study was 2.6%, which is less than the prevalence reported by other 

Indian studies. Creating grass root level awareness coupled with aggressive case finding is the need of the hour for improving the 

rate of dual infections. 
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Introduction 

Although, Human Immunodeficiency Virus (HIV) infection 

and tuberculosis (TB) can individually be the major causes for 

alarm as stand-alone public health threats, the combination of 

the two has recognized to have a far greater possessions on the 

epidemiologic progression and consequently, on the impact it 

has on the global health scene [1]. TB and HIV have been 

declared as global emergencies demanding worldwide 

attention [2]. Co-infection of HIV & TB, is not only a medical 

malady, but a social and an economic disaster and is aptly 
described as the a “cursed duet [3].” The burden of TB & HIV 

poses unprecedented contests on the public health system in 

India [4]. Globally, nearly 2 billion people are infected with TB 

& about 33.2 million are estimated to be people living with 

HIV infection (PLWHA), while 14.8% of patients with TB are 

co-infected with HIV [5]. India bears the burden of 2.5 million 

people infected with HIV and of these 40% suffer co-infection 

with TB [6]. Approximately one in four deaths among PLWHA 

are due to TB [7, 8]. The higher mortality is due to the 

progression of HIV/AIDS rather than TB probably due to the 

fact that Mycobacterium tuberculosis increases viral 

replication [9]. It has been documented that co-infection with 

HIV and M. tuberculosis has a bidirectional and synergistic 

effect on each other, and in later stage of HIV infection, TB 

may present as extra-pulmonary diseases (EPTB) [10]. 

Also, the socioeconomic factors of poverty, ignorance and 

stigma are mutual to both the diseases [8]. Thus, the TB and 

HIV/AIDS control programme share mutual concerns. 

Learning the prevalence of HIV- positive infection in active 
TB patients and vice- versa is imperative, as it is progressively 

being predictable that such information would stimulate for 

planning and may also be necessary for determining the 

applicable treatment regime. This study deals the prevalence, 

socio-demographic profile and risk factors related to TB-HIV 

co-infection in India. With the emergence of TB as mortal 

counterpart in the epidemiology of HIV, there is an urgent 

need to understand probable underlying correlation of TB-

HIV co-infections.  
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Materials and Methods 

A retrospective study of clients who attended ICTC, tertiary 

hospital, New Delhi from January 2016 to December 2016 

was conducted. All the clients attending the ICTC were 

counseled and informed consent was taken. The data 

pertaining to the clients including name, age, sex, occupation, 

education, and marital status, risk factor like sexual 

preferences and promiscuity, history of past surgery or blood 

transfusion were documented in the register by ICTC 
counselors. Those clients who refused to give consent were 

excluded from the study.  

All clients at ICTC were given unique PID number and he/she 

was directed for sample collection (3-5 ml of blood) and 

serum separated forserology of HIV, whole blood (2-3 ml in 

plain vial) for CD4 count & sputum in appropriate container 

for pulmonary (PTB) & other body fluid for extra-pulmonary 

tuberculosis (EPTB). All patients were screened for PTB and 

EPTB with using clinical examination, physical, acid-fast 

bacillus (AFB) smear in sputum examinations, chest 

radiography, ultrasound and CT scan of the suggestive body 
organ, body fluid analysis or tissue biopsy/FNAC in case of 

EPTB. All symptomatic suspected patients were screened for 

acid fast bacilli (AFB) by direct microscopy through Ziehl 

Nelsen (ZN stain) for diagnosis of PTB and EPTB. HIV test 

was done in the HIV Laboratory, as per National AIDS 

Control Organization (NACO) guidelines [12]. 

CD4 count cells/µL were assessed for all patients by 

Fluorescent activated cell sorting system (FACS) count, 

Becton Dickinson according to kit instruction. Following data 

collection, analysis was done using SPSS software version 

20.Tests of significance for differences between proportions 
were carried out. 

 

Result  
During present study period, 22,063 clients were tested for 

HIV infection at ICTC, out of these, 423 (1.9%) patients 

found to be HIV positive. HIV-TB co-infection was diagnosed 

in 11 (2.60%) patients (M: F =4.5:1). (Fig 1) 

Most (n=11, 81%) of the co-infected patients were in the 

sexually active age group (25-45yrs). (Table 1) 

 

 
 

Fig 1: Frequency of HIV-TB Co-infection. 
 

Table 1: Age and sex profile of patients 
 

 Male(n=9) Female (n-2) Total (n=11) 

<10 yrs. 0 0 0 

11-20 yrs. 0 0 0 

21-30 yrs. 4 0 4 

31-40 yrs. 4 2 6 

41-50 yrs. 1 0 1 

>50 yrs. 0 0 0 

Majority (81%) patients had primary level of education, while 

rest was illiterate. More than half of patients were working as 

a laborers (54%, n=11) and having low income-earning 

capacity (72%, n=11). Married individual were seen to be 

higher rates of infection (Married: Unmarried = 4:1), this is 

statistically not significant (p=0.061, chi-square test). Number 

of isolated cases was more in September month. (Fig: 2) 

In addition heterosexual (72%, n=11) route of transmission 

had predominantly found in TB-HIV co-infection cases 
among both gender. One case was transmitted through blood 

transfusion route also.  

Out of 11 cases, 10 (90%) had pulmonary TB, while one had 

EPTB which is abdominal type of tuberculosis. Significant 

association was demonstrated between the types of TB 

(p=0.032, chi-square test) (Fig: 3). 

In present study 72.7 % (n=11) cases had diagnosed as sputum 

smear positivity for acid-fast bacilli (AFB) so considered 

sputum positive pulmonary TB, while only two cases (18.1%, 

n=11) had sputum negative for AFB, while chest x-ray 

suggestive of PTB characteristic so they come under category 
of sputum negative pulmonary TB (Fig 4). 

Most of TB-HIV co-infection cases had low CD4 count lies 

between ranges of 101-150 cells/µl. 

In our study there was two cases had referred to ICTC from 

RNTCP Centre, while nine cases referred from ICTC to ART 

clinic for further evaluation and treatment. 

 

 
 

Fig 2: Prevalence of HIV-TB co-infections in the year 2016. 

 

 
 

Fig 3: Distribution of cases of PTB & EPTB. 
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Fig 4: Categories wise distribution of TB cases 

 

 
 

Fig 5: Correlation between positive cases of HIV-TB with CD 4 
count (cells/µL) 

 

Discussion 

This study revealed the prevalence of individuals with dual 

infection of HIV-TB. A total of 22,063 patients reported in the 

ICTC, New Delhi between January to December 2016. Of 

them 423 cases were HIV sero-positive, out of this, 11 cases 

were reported HIV-TB co-infection, which indicates 2.6% 

prevalence in this sample. The prevalence rates have varied 

from as low as 0.4% [14] to as high as 20.1% [15]. This was 
extremely declined in number as compared to various study 

were documented in different part of India, which had wide 

variation ranging from 9.4% in New Delhi [16], 12 % in 

Kolkata [17] and 30% in Mumbai [18]. The dual HIV and TB 

epidemic poses a great therapeutic challenge for the clinicians. 

Early diagnosis of these individual infection and screening for 

detection of the co-infection is a crucial step in arresting the 

progress of these deadly dual infections by initiation of 

appropriate treatment. In a resource-limited setting like India, 

this could have far reaching consequences. It could be due to 

the linkages between the RNTCP & the ICTC are still in the 

nascent stage & optimal co-ordination between the 
programmers is necessary to curb the dual epidemics.  

From this study, the profile emerged of higher prevalence of 

co-infection among males (M:F=4.5:1) than females [17]. In 

almost all other countries, there is little difference in the 

gender ratio. Many studies that have been conducted in 

different parts of India have indicated significantly higher 

number of male subjects with HIV-TB co-infection than 

affected females. The finding of the present study aligns with 

that pattern. Moreover, the most affected age group in this 

study comprised patients aged 30-45 years as compared to 

other documented studies [19, 20]. This age prevalence of TB co-

infection among HIV patients probably reflects the age-
specific prevalence of HIV in the community. This may be 

reflected to patients being in a sexually active age group in 

which both HIV and TB prevail. The other possible 

explanation for this may be their increased family, 

organizational and societal responsibilities as people in this 

age group involves themselves in various extraneous daily 

activities in order to win the socio-economic hardship which 

increases the frequency of their contact with other patients in 

their society. This can have a serious negative effect on 

socioeconomic status of a country being the reproductive and 

economically productive age group.  
Almost all males and females were from a low socioeconomic 

background with little or no education, working as laborers, as 

comparable to studies conducted in varies parts of India.21,22Of 

the 11 HIV-TB co-infected cases, 8 (72%) patients had 

histories of heterosexual relationships with more than 1 

partner; two patients (18%) had history of blood transfusion. 

In the Indian scenario, the most common route of HIV 

infection has been through heterosexual transmission followed 

by a history of blood transfusion [23]. interestingly, married 

(72%) individuals were seen to have a higher rate of infection 

in comparison with bachelor. This finding were coincides with 
the other studies conducted from Northern (74.5%) [17] and 

Southern parts (84%) [24, 25] of India. 

In the present study, HIV prevalence has been observed to 

more prominently in patients with pulomonary TB about 90%. 

This is in line with many previous reports from India [26, 27, 28]. 

The report from Kenya stated 87% co-infected patients with 

pulmonary TB [29]. However, other researchers have observed 

that HIV prevalence is more prominent in EPTB patients [19, 

30]. 

Our study showed TB-HIV co-infection were more common 

with reduced CD4 counts (101-150 cells/µL) which could 

hasten the progression to AIDS as correlated with the other 
studies [30, 31]. Several other research studies have pointed to 

the fact that CD4 counts are lower among co-infected patients 

as compared to HIV infected alone and severe immune 

suppression is seen in those with CD4 count below 200 

cells/µL [31, 32]. 

 

Conclusion 

Co-infection with HIV & TB is not only a medical malady, 

but a social and an economic disaster and is aptly described as 

deadly duo. It is imperative that physicians treating HIV-

infected patients should aggressively diagnose TB in order to 
reduce the associated co-morbidity. Ongoing efforts to 

integrate TB-HIV collaborative activities will strengthen the 

program further and will accelerate the march towards TB and 

HIV control both nationally and globally. However, the 

linkages between the RNTCP and the ICTC are still in the 

nascent stage and optimal co-ordination between the two 
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programmed is necessary to curb the dual epidemics. Hence, 

screening of all TB patients for HIV and vice-versa will help 

in early detection and initiation of appropriate treatment at an 

early stage thus, reducing the mortality rate. 
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