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INTRODUCTION
The impact of Human Immuno-deciency Virus (HIV) and 
Tuberculosis (TB) co-infection is one of the major public health 
challenges(1). According to the WHO, the risk of developing TB is 
estimated to be 16-22 times greater in people living with HIV than 
among those without HIV infection. In 2015, there was an estimated 
10.4 million cases of TB disease globally, including 1.2 million (11%) 
among people living with HIV. Almost 60% TB cases among people 
living with HIV were not diagnosed or treated resulting in 39,000 TB- 
related deaths among people living with HIV in 2015(2). In India, 
about 62% of HIV positive patients are coinfected with TB making it 
the most common opportunistic infection(3). CD4 T cell count is 
critical in control of TB, as qualitative and quantitative decline of the 
effector cells increases the rate of primary and reactivation of the 
disease. TB occurs throughout the course of HIV, unlike other 
opportunistic infections which have a selective range of CD4 counts in 
which the disease occurs(4). Estimation of CD4 T-lymphocytes is one 
of the measures of ascertaining the immunocompetence of HIV 
infected individuals. This test is usually performed in patients on 
Antiretroviral therapy (ART) to know the response to the treatment(5).

AIM
Evaluation of CD4 counts in HIV/TB coinfected patients before and 
after ATT.

Observe for recovery of CD4 T cell count after ATT.

MATERIALS AND METHODS
After obtaining approval from the Institutional Ethics Committee, the 
retrospective study was conducted with the help of the data base 
available in the Government general hospital, Kakinada. During the 
period June 2016- August 2017, about 186 patients were found to be 
coinfected with HIV/TB. They were included in the study. Details 
regarding age, sex, duration of HIV, ART, type of TB (pulmonary or 
extra pulmonary) and ATT were collected. Data of CD4 T-cell counts 
before and after 6 months of ATT, previous history of TB, contact with 
TB infected individuals, presence of opportunistic infections and other 
associated medical conditions were collected.
            
HIV seropositivity in these patients was diagnosed by using NACO 
(National AIDS Control Organisation) SD Bioline, Comb AIDS and 
Tri-spot test kits, the results were interpreted as per manufacturers 
instruction and diagnosis was done as per national guidelines.(6)
           
Pulmonary TB was diagnosed when either sputum smear was positive 
for AFB or by clinical / X-ray nding strongly suggestive of TB or by 
CBNAAT GeneXpert results.
           
Extra pulmonary TB was dened as involvement of organs other than 
lungs like lymph nodes, pleura, meninges, pericardium, abdomen, 

bladder, joints and spine. Diagnosis was done when either specimen 
smear was positive for AFB/CBNAAT GeneXpert results/histo-
pathological proof or radiological evidence or by strong clinical 
suspicion.
        
CD4 T- lymphocyte count was performed by a BD FACS COUNT 
CD4 software version 1.0.
    
All the data collected was statistically analysed with SPSS software for 
windows, version 20.0.

RESULTS
In the study group of 186 HIV/TB coinfected patients, 160 had 
pulmonary TB and 26 had extra pulmonary TB.

Table-1 Distribution of cases of Tuberculosis

Out of the 160 patients of PTB, 98 were male and 62 were female, 
among the 26 EPTB cases 16 were male and 10 were female.
                  
Incidence of both PTB and EPTB was found to be highest among the 
age group of 31-50 years. In the age group of > 50 years, no case of 
EPTB was observed and among the PTB cases in this age group CD4 
counts were found to be low with a minimal recovery after treatment. 
Table-II shows age-wise distribution of disease along with their CD4 
counts.

Table-II CD4 counts in different age groups

Mean CD4 counts prior to antitubercular treatment in pulmonary TB 
was 266cells/µl (ranging from15-1113) and in extra-pulmonary TB 
248cells/µl (ranging from 13-613). Following treatment, it was 
332cells/µl (ranging from 45-1250) in pulmonary TB and 397cells/µl 
(ranging from 74-1067) in extra-pulmonary TB.
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ABSTRACT
Tuberculosis (TB) is a common coinfection in Human Immunodeciency virus (HIV) infected patients worldwide, especially in developing 
countries. This coinfection has dreadful social and economic impact across the globe. A decrease in CD4 T-cell counts in HIV-TB coinfection leads 
to increase in morbidity and mortality. This retrospective study was conducted to evaluate CD4 T-cell counts in coinfected patients of HIV and TB 
before and after anti tubercular treatment (ATT). Of the 186 coinfected patients observed ,160 had pulmonary tuberculosis (PTB) and 26 had extra-
pulmonary tuberculosis (EPTB). The mean CD4 counts before ATT in PTB patients is 266 cells/µl and EPTB patients is 248 cells/µl and after the 
completion of ATT in PTB is 332 cells/µl and 397 cells/µl in EPTB patients. There was statistically signicant increase in CD4 T-cell counts in both 
PTB and EPTB cases coinfected with HIV after ATT.
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Tuberculosis Frequency Percent

PTB 160 86.02

EPTB 26 13.9

TOTAL 186 100

Age (years) TB No. of patients Mean CD4
before ATT

(cells/µl)

Mean CD4
after ATT
(cells/µl)

11-30 PTB 58 299 332
EPTB 12 229 401

31-50 PTB 94 252 327
EPTB 14 271 394

>50 PTB 8 209 313
EPTB 0 - -
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Table-III Mean CD4 counts before and after ATT

The transition in CD4 counts before and after ATT is statistically 
signicant with p values <0.001 and 0.002 for PTB and EPTB 
respectively.

DISCUSSION
TB is the most common opportunistic infection in HIV patients in 
India (7). In the present study,86% of study population had PTB, while 
EPTB was observed in 14%. The magnitude of CD4 T-lymphocytes 
recovery depends on a variety of factors like maintenance of virologic 
suppression with ART, age and CD4 count at ART initiation(8).
                    
Bidirectional and synergistic interaction between TB and HIV have 
additional effect on CD4 counts as compared to HIV alone(9,10).  CD4 
T-lymphocyte lowering is known to occur in TB patients, who are not 
affected with HIV (11) and become normal following ATT (12).

In the present study, there was a statistically signicant recovery in 
CD4 counts following ATT and ART. Similar results were reported in 
other studies by Kavya et.al. and Jangid K et al., where there was 
signicant increase in CD4 counts before and after ATT and ART in 
PTB and EPTB cases with HIV coinfection(5,13).
  
In a study by Wanchu et.al greater increment in CD4 counts with ATT 
and ART in dually infected patients was observed(10).There was 
improvement in CD4 counts following ATT but did not reach statistical 
signicance in a study by Elliott AM, et.al in HIV patients with pleural 
TB (14). In patients of South Africa with dual infection not receiving 
ART, mean CD4 count improved from 186 cells/µl at baseline to 239 
cells/µl after 6 months of ATT, but this change is not statistically 
signicant(15). 
               
All these studies with signicant increase in CD4 count during 
treatment for TB strongly suggests that TB additionally contributed to 
subnormal CD4 levels in blood(5,13).
            
In HIV patients infected with TB, TB adds to the immunological 
suppression caused by HIV(10). These patients show increased levels 
of pro-inammatory cytokines and increased expression of cellular 
activation markers(17). ATT helps to decrease levels of some of these 
markers of immune activation and therefore a rise in CD4 cell count is 
anticipated(18).

CONCLUSION
There was statistically signicant increase in CD4 count after ATT in 
PTB and EPTB observed in the present study. This increase in CD4 
counts with ATT and ART in HIV/TB coinfected patients suggest that 
Tb additionally inuences the reduction of CD4 count in HIV patients.
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Treatment status  TB Mean

Mean CD4 counts 
after ATT (cells/µl)

PTB 266

EPTB 248

Mean CD4 counts 
after ATT (cells/µl)

PTB 332

EPTB 397


