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Introduction:
Currently, about 33 million people are HIV-infected, and almost one-third are also infected with TB.[ 1,2] It is an established fact that tuberculosis is one of the commonest
opportunistic infections in patients with HIV infection and can
develop at any stage of the disease.[3] In fact, the risk of
developing TB in HIV infected patients has been estimated
to be 5 – 15%/year (5 – 10% during life time of non HIV-1
infected patients).[4] Again, during the course of tuberculosis,
the HIV virus burden and heterogeneity increases.[5,6]
The occurrence of TB does not correlate with CD4
counts, although TB is more commonly seen in severely
immuno-compromised patients.[7] HIV induced immunosuppression affects the clinical presentation of TB and it
is also noted that in those with CD4 counts of ≤200,
there were 6.0% of patients with drug resistance TB.[7]
Among the various factors related to TB drug resistance
severe immunodeficiency plays an important role.[7]
Cavitating lesions are rarely seen in patients with a CD4
counts < 200/mm [8,9] instead atypical features like lower lobe
involvement with diffuse infection are seen more commonly.
Although Mantoux test positivity for TB diagnosis depends on the immune status of an individual, several
studies have shown that Mantoux test is not helpful to
diagnose TB in those with late HIV disease [8,10].
Aims & Objectives:
To determine what influence the CD4 cell count has
on the tuberculin skin sensitivity, the appearance of the
chest radiograph, on the likelihood of positive acid-fast
smears, presence of drug resistance, and on the presence of disseminated infection in patients with HIV and
pulmonary tuberculosis coinfection.
Method & Materials:
The present study is a prospective observational one which
was done on 84 HIV positive patients microbiologically
radiologically and clinically diagnosed with Pulmonary Tuberculosis in Dr. S. N. Medical College, Jodhpur. Their sputum samples were sent to the IRL [Kamla Nehru State TB
Demonstration & Training Centre, Jawaharlal Nehru Medical
College] in Ajmer for mycobacterial culture and later Drug
Sensitivity testing for four ATT drugs- H, R, S and E.
Those HIV seropositive patients of all ages [confirmed at the
Voluntary Counseling and Testing Center (VCTC), Department
of Microbiology, Dr. S.N.Medical College, using three different methods ( ELISA / rapid tests / simple tests) as per National
AIDS Control Organization (NACO) guidelines][11] were included in the study who were either microbiologically proved
Sputum positive for AFB. [ Sputum smears for acid fast bacilli

[AFB] was examined at our DOTS centre, Kamla Nehru Chest
Hospital.] or whose Sputum was negative for AFB but their
clinical symptoms and Chest radiography is highly suggestive
of Pulmonary Tuberculosis. Both fresh and re-treatment cases
of Pulmonary TB were included. All clinical stages of HIV
infection according to the WHO classification were included.
Patients suffering from other immunosuppressive conditions like Diabetes Mellitus, Primary immune deficiencies,
Extra pulmonary TB or on long term steroids/ immunosuppressive drugs were excluded from the study.
CD4 cell immune-phenotyping was performed using a
BD FACS count system [12]
Results:
The study population consists of predominantly males [60/84],
most of them [43/60] in the age group of 31-40 years.
Most of the study population presented with CD4
counts less than 200/cumm [~81%], among whom the
maximum presentation were with CD4 counts <50/cumm.
(Table 1) The mean CD4 count was 116 [Range = 8-440].
Table 1:CD4 count at the time of presentation
<50

51-100

101-200 >201

MALE

22

11

16

11

FEMALE

10

5

4

5

TOTAL

32

16

20

16

TOTAL

84

PERCENTAGE 38.09% 19.05% 23.81% 19.05% 100%
16.67% [3/18] of the 18 sputum negative cases had
CD4 counts >201/ cumm whereas only 19.7 % of the
66 sputum positive cases in the study had CD4 counts
>201/cumm. Again, 75% of the 32 cases with CD4
counts <50/cumm were sputum positive, the rest 25%
were sputum negative (Table 2).
Table 2:Association
tivity
<50
NO.
OF
24
SP CASES
+ve
%age 28.57%
NO.
OF
8
SP CASES
-ve
%age 9.52%

of CD4 count with sputum posi51-100

101-200 >201

TOTAL

11

18

13

66

13.1%

21.43%

15.48% 78.57%

5

2

3

18

5.95%

2.38%

3.57%

21.43%

89.47% [35/38] of the patients with disease of only
<6mns duration had CD4 count <200/cumm at the time

171 | PARIPEX - INDIAN JOURNAL OF RESEARCH

ISSN - 2250-1991

Volume : 4 | Issue : 2 | Feb 2015

of presentation. [Table3] None of the patients with CD4
count less than 100/cumm presented in WHO clinical
stages 1. [Table 4] Those with CD4 counts <50 mostly
showed up with WHO clinical stages 3 and 4 [24/32].
It is important to note that the WHO clinical staging
was done when the patients presented to us the first
time, before they were diagnosed with tuberculosis. After
diagnosis of TB, the patients were automatically grouped
in Stage 3, but by then the data was already taken for
the present study.

Of the patients with 68 patients with CD4 counts less than
200/cumm, 57.35% [31+8] were those whose Chest X-ray
shows moderately and far advanced disease. There were only
3 patients with CD4 counts >350/cumm and all of them have
shown Chest X-ray features of minimally advanced disease.

Table 3:CD4 count with disease duration at the time of
presentation

Minimal

Total

>201

101200

51100

<50

Percentage

No. of cases

Percentage

No. of cases

Percentage

No. of cases

Percentage

No. of cases

<6mn 15 17.77% 11 13.1
%
9

10.71% 3

3.57%

38

6mn1yr
5

0

0

7

>1yr
Total

5.95%

2.38
%
0

2

0

11 13.1%
12 14.29% 3 3.53
%
32
16
20

13 15.48% 39
16

84

Table 4:Association of CD4 count with WHO Clinical staging

4

5.95
%
4.76
%

10
5
0

11.90
%
5.95
%
0

%
AGE

TOTAL

8.33%

5

8.33
%

TOTAL

7

20.24
%

7

%
AGE
NO. OF
CASES

17

9.52
%

5.95
%

>201

5
0

%
AGE

NO. OF
CASES

0
0

8

101200

IV

%
AGE
NO. OF
CASES

III

%
AGE

II

0

51-100

<50
NO. OF
CASES
I

0

5
0

7
7
2

8.33
%
8.33
%
2.38
%

32
34
13

5.95
%
38.09
%
40.48
%

15.48
%
84 100%

75% of the study population showed Mantoux test [Tuberculin skin sensitivity] to be negative. 47.61% showed no reaction to Tuberculin at all [Tuberculin anergy]. Of them 85%
[34/40] were those with CD4 count <200/cumm. 71.88%
[23/32] with CD4 count <50/cumm had tuberculin anergy.[ Table 5]
Table 5:Association of CD4 count with Mantoux test
<50
51-100 101-200 >201 TOTAL
NO. OF 23
9
2
6
40
MT non CASES
reactive
%age 27.38% 10.71% 2.38% 7.14%
NO. OF 7
5
8
3
23
MT
CASES
<5mm
%age 8.33% 5.95% 9.52% 3.57%
NO. OF 2
2
10
7
21
MT
CASES
>=5mm
%age 2.38% 2.38% 11.91% 8.33%
88.89% [8/9] cases of Far advanced Pulmonary TB [ according
to the NTA of USA classification of Chest Radiography] have
CD4 counts <200/cumm. (Table 6).
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Table 6:Chest radiograph classification of disease extent
in Pulmonary TB [National tuberculosis Association of the
USA]
<200

201-350 >351

Total

%age

29

10

3

42

50%

Moderately 31
advanced

2

0

33

39.29%

Far
advanced

1

0

9

10.71%

8

Among these 28/84 patients, 24 patients [20.16%] with
atypical presentation in their Chest X-ray were with CD4
count<200/cumm. Out of the 68 patients with CD4
count<200/cumm, 10.71% have Miliary/ disseminated TB
disease. In fact, one patient had Ground Glass Opacity in her
CXR and her CD4 count was only 31. Only 8.33 % have typical cavitating lesions in their chest radiograph.
41/84 patients’ sputum samples were noted leaked or contaminated before being subjected for culture & sensitivity and
therefore, only 43 culture reports were available. Of the 43
cases, we found that among those whose culture was MDR
and mono resistant[13 cases], 9 [9/13=69.23%] were those
with CD4 count <200/cumm. Among the 12 MDR patients,
the mean CD4 count was only 86.4/cumm in the fresh cases
and 134.14/cumm in the retreatment cases. In fact, 41.67%
[5/12] of these MDR have CD4 counts <50/cumm only (Table
7). The percentage of drug resistance among patients with
<200/cumm CD4 count was 26.47% [9/34].
Table 7: Association of CD4 count with sputum culture [43
cases]
101<50 51>201 TOTAL
100 200
NO. OF 6
3
7
2
18
Culture
CASES
SENSITIVE
%age 12% 6%
14%
4%
NO. OF 5
2
1
4
12
Culture
CASES
RESISTANT
%age 10% 4%
2%
8%
NO. OF 4
3
2
3
12
Culture
CASES
NEGATIVE
%age 8% 6%
4%
6%
NO. OF 1
0
0
0
1
MONORESIS CASES
%age 2% 0
0
0
Discussion:
In the present study, most of the study population presented
with CD4 counts less than 200/cumm [~81%] A survey from
London hospitals on 188 patients in 1999 has shown that patients who are diagnosed with both HIV and tuberculosis (TB)
are among the most difficult group to treat and their average
CD4 count was 94. Curvo-Semedo et al., 2005 found the
average CD4+ T-cell count in HIV-positive individuals in their
study was 95.38 ± 62.8 cells/mm3, indicating that patients
had a very compromised immunity.[13,14]
Likewise, it has been observed in the present study, with mean
CD4 count being just 116/cumm, there is definitely compromised immunity which predisposed to the development of
Pulmonary TB which is so prevalent in developing countries
like India. Most of the patients who were known cases of HIV
[39/84] developed TB [34/39] when their CD4 count went below 200/cumm. Maximum number of these known HIV cases
[28%] presented with CD4 counts <50/cumm. There seems to
be no particular trend in the present study in any increasing
positivity of sputum as the CD4 count rises(Table 2). Robert
L. Smith et al also found that for patients with HIV, the likelihood of a positive smear was independent of CD4 cell counts
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and drug resistance. Patients with HIV and CD4 count <50,
50 to 200, and >200 had positive acid-fast smear rates of 58
percent, 60 percent, and 56 percent, respectively; HIV infected
patients with drug-resistant organisms had 65 percent positive
smears.[15] The expectation that infection with HIV would
reduce the sensitivity of acid-fast smears, due to a decreased
frequency of cavitary pulmonary MTB, has not been substantiated.[15]
Most of the patients with disease of only <6mns duration
had CD4 count <200/cumm at the time of presentation.[Table3] Therefore, one could predict progression within a patient
of CD4 count <200/cumm within 6 months of the disease.
COBO J et al in Spain in 2001 conducted a study on a total
of 266 patients. Twenty (7.5%) patients developed MDRTB
and 16 (80%) of these were diagnosed within 10 months of
exposure.[16] The present study showed the mean of 16.42
months of disease duration before they were diagnosed with
the co-infection.
Col MPS Sawhney et al in 2006 noted that HIV infected cases
associated with tuberculosis with induration on TST had average CD4 counts of 129.5 as compared to 246.3/cmm in those
without tuberculosis. The average CD4+ lymphocyte count
was found to be significantly lower in cases with nil TST results than with = or >10mm. In India where both these diseases are endemic, tuberculosis may develop during early HIV
infection, while the body’s immunity is still largely unimpaired
and TST shows = or >10mm results in almost 45% of their
cases. In another 45% with TST of 0-4mm, the CD4+ lymphocyte count is likely to be lower than 200/cmm. Hence they
recommend that all cases with TST of = or >10mm and cases
with nil induration with CD4+ count of <200/cmm should be
considered as high-risk for developing tuberculosis.[17]
The same was found in the present study i.e ~64%[54/84] of
the study population was seen to be MT negative but with either microscopically or culture proved Pulmonary Tuberculosis
and all of them had CD4 counts <200/cumm. It clearly shows
the decreased Type IV Hypersensitivity associated with HIV and
TB as a coinfection.
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Only 8.33 % have typical cavitating lesions in their chest radiograph. This conforms to the finding by Dawson P et al, that
while patients with higher CD4 cells (>350 cells/mm3) have
radiographic abnormalities similar to their HIV negative counterparts, patients with immunosuppression often have minimal
or atypical findings.[20]
Studies have shown that the post-primary form is more common in patients with CD4 > 200 cells/mm3. More severe
immunosuppression makes it more likely that chest X-ray
presentations will be atypical and that there will be greater
extrapulmonary involvement, as well as increasing the risk of
mycobacteremia.[19]
Of the 43 cases with culture reports, it was found that among
those whose culture was MDR and mono resistant[13 cases],
9 [9/13=69.23%]were those with CD4 count <200/cumm.
COBO J et al in Spain in 2001 found that severe immunosuppression independently increases the risk of development
of MDRTB after exposure in the context of a nosocomial outbreak. CD4 count at the time of exposure (Te-CD4) < 100/
micro-L was significantly associated with MDRTB development
by Kaplan Meier analysis.[16] In the present study, there were
26.47% drug resistance TB in those with CD4 counts of ≤200
compared to C K Ong et al in 2008 where they found 6.0%
with drug resistance TB.[7]
Conclusion:
The more immunocompromised the patients are [CD4count<200], more are the chances of acquiring tuberculosis
which results in presentation in late WHO clinical stages. The
chances of advanced disease and atypical presentation on the
chest radiograph are also more with CD4count<200. There is
in fact, more probability of Mantoux negativity and drug resistance [MDR TB] with decreasing CD4 count. No particular
trend of sputum positivity with CD4 count was noted in this
study. Therefore, in severely immuno-compromised HIV patients, we need to have a high index of suspicion especially to
diagnose TB [especially drug resistance TB] in countries with
high tuberculosis rates.

Of the patients with 68 patients with CD4 counts less than
200/cumm, 57.35% [31+8] were those whose Chest X-ray
shows moderately and far advanced disease. Studies have
shown the following presentations on chest X-rays: findings
consistent with progressive primary TB; findings consistent
with postprimary TB; miliary TB; minimum alterations in up to
5% of the cases; and normal chest X-rays in up to 14% of the
cases.[18,19]
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