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Abstract
The prolonged course of human immunodeficiency virus (HIV) infection is marked by a decrease in the
number of circulating CD4+ T helper cells and persistent viral replication, resulting in immunologic decline
and death from opportunistic infections. The study was conducted in HIV Seropositive Patients admitted
in our hospital. Demographic profile of the patient was recorded along with history, examination, investigations
and evaluated for pulmonary manifestations and correlated with the CD4 counts. Age of HIV positive
cases ranged from 21 to 74 years, male: female ratio was 3:1. Commonest mode of transmission was
heterosexual sex (77%) followed by IV drug abusers (13.3%). Commonest X- ray finding was Infiltrates
(33.3%) followed by pleural effusion (8%) and miliary mottling (5.3%). Commonest pulmonary diagnosis
was pulmonary tuberculosis in 22.6% cases, followed by pyogenic pneumonia in 14.67% and pneumocystis
carinii pneumonia (PCP) in 5.3% cases. Extrapulmonary tuberculosis was present in 16% of the cases.
Pulmonary tuberculosis and pyogenic pneumonia was present in over wide range of CD4 count but their
incidence has increased as the CD4 count declined. The knowledge of the CD4 count level in HIV
patients is extremely useful in making differential diagnosis and suggesting a diagnostic and therapeutic
plan.
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Introduction
AIDS the acquired immunodeficiency syndrome is
a fatal illness caused by retrovirus known as human
immunodeficiency virus which breaks down body's
immune system leaving the victim vulnerable to host of
life threatening opportunistic infections, neurological
disorders and malignancies (1).
The prolonged course of human immunodeficiency
virus (HIV) infection is marked by a decrease in the
number of circulating CD4+ T helper cells and persistent
viral replication, resulting in immunologic decline and death
from opportunistic infections and neoplasms (2).
Associated symptoms with this initial stage
of infection occur to varying degrees of severity and may

include fever, sore throat, skin rash, lymphadenopathy,
splenomegaly, myalgia, arthritis and less often meningitis
(3). The acute phase is followed by a clinically latent
period with low level viral replication and a gradual fall in
CD4 count where the patient can remain asymptomatic
for several months to years. In India, the mean duration
of survival after diagnosis of HIV is 92 months. Patients
with CD4 counts less that 200 cells/µl are 19 times more
likely to die than those with CD4 counts greater than 350
cells/µl (4).
Pulmonary complications have been one of the
commonest causes of morbidity and mortality since the
advent of AIDS (5). Pulmonary symptoms may result
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from a wide spectrum of pulmonary illness that include
both opportunistic infections which include bacterial,
mycobacterial, fungal, viral, parasitic pathogens and
neoplasms. This study is therefore aimed at evaluating
the pattern of respiratory complications amongst HIV
seropositive patients.

Material and Methods
The present study was conducted in patients who were
HIV Seropositive admitted in medical wards of Dayanand
Medical College & Hospital, Ludhiana in 17 months
duration. The diagnosis of HIV infection was made by
HIV enzyme-linked immunosorbent assay (ELISA)
method and confirmed by western blot method in low
risk individuals. After confirmation of the positive HIV
status, informed written consent was taken and patients
were enrolled consequently.
A detailed clinical history was taken and recorded,
data on demographic profile of individuals age, sex,
residence and marital status was collected. Risk factors
for HIV infection and mode of transmission was noted.
All the presenting complaints with mode of duration of
each were noted with more emphasis on respiratory
symptoms. Various investigations which were conducted
were complete blood count (CBC), erythrocyte
sedimentation rate (ESR), CD4 count, chest X-ray, sputum
examination including sputum for acid fast bacilli (AFB)
smear two times, AFB culture in those who have already
taken antitubercular therapy, sputum for culture sensitivity,
gram stain, fungal smear, sputum for pneumocystis jiroveci
cyst was sent. Computed tomography (CT) chest was
done wherever required.

The diagnosis of pulmonary manifestations was made
on the basis of detailed clinical history, general physical
and systemic examination, radiographic findings, and
sputum analysis. Pleural fluid was tapped where
applicable and was sent for biochemistry, cytological and
microbiological analysis including culture sensitivity,
adenosine deaminase (ADA), gram staining and Acid
fast bacilli.
Pulmonary manifestations of all the patients were
noted and correlated with their CD4 counts. CD4 count
was divided into four groups. Group 1 included patients
with CD4 counts less than 100/µl, group 2 included those
having CD4 counts between 100-199/µl, Group 3 included
patients with CD4 counts between 200-399/µl while group
4 included those having CD4 < 400/µl.
Statistical Analysis
The collected data was analysed by means, standard
deviations, percentages and correlation analysis by using
Microsoft excel. MS Office's excel and word was used
to generate the tables.
Results
In the 17 months Period of the study 75 cases of
diagnosed HIV infection who were admitted in Dayanand
Medical College and Hospital Ludhiana were enrolled.
Of the 75 cases enrolled 56 (75%) were males and 19
(25%) were females with a male to female ratio of 3:1.
The age of cases ranged from 21-74 years with a mean
age of 40.45 yrs (SD ± 12.01). Among the 75 cases, 64
(85%) were married and 11 (15%) were unmarried.
Heterosexual sex was the most common route of
transmission in 58 (77%) of the cases, while 7 (9.33%)
cases were found to have history of blood transfusion
and 10 (13.33%) cases were intravenous drug abusers.
Fever was the most common symptom (70%) followed

Table 1. CD4 Lymphocytes Counts in Relation to Number of Presenting Complaints

No of presenting
complaints

No. ( %)

Mean CD4 count ± SD
(cells/ml)

Correlation
Coefficient

0-2
3-4
5-6
7-8
Total

19 (27.14%)
26 (37.14%)
20 (28.57%)
5 (7.14%)
70

250.79 ± 218.64
120.42 ± 82.01
132.55 ± 147.09
82.6 ± 98.24
156.57 ± 158.08

r = - 0.252
P < 0.05

SD= Standard Deviation; p-value = Probability Value; r = Coefficient of correlation
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Table 2. X-ray Findings in HIV Positive Cases

Finding
Infiltrates
Pleural effusion
Cardiomegaly
Calcification
Fluid overload
Reticulonodular shadow
Pneumothorax
Military mottling
Pulmonary fibrosis
Normal

No. of cases (n=75)
25
6
2
2
2
1
2
4
1
36

% age
3 3.3
8
2 .66
2 .66
2 .66
1 .33
2 .66
5 .33
1 .33
48

Table 3. Distribution of Cases According to Pulmonary Diagnosis and Relation to CD4 Counts

Pulmonary diagnosis

Tuberculosis
Pyogenic pn eumonia
Fun gal pneumon ia
PCP
Nocardia
Pn eumoth orax
Fun gal and Pyog enic
pneumonia

No
(n=
(%)

No. of cases with CD4/µl
35)

17(48.6)
10(28.6)
1(2.85)
4(11.4)
1(2.85)
1(2.85)
1(2.85)

0-9 9

100-199

200-399

=400

9
3
0
3
1
1
1

4
3
1
1
0
0
0

3
3
0
0
0
0
0

1
1
0
0
0
0
0

n = number of patients; percentage is in parentheses

by anorexia (56%), breathlessness (52%) and weight loss
(49.33%). Cough was present in 42.66% cases,
expectoration in 33.33% cases and neurological symptoms
in 24% cases. Diarrhoea was seen in 18.66% and chest
pain in only 9.33% of patients.
Lymphadenopathy was present in only five cases
(6.66%), supraclavicular lymph nodes in three cases, one
case each of inguinal lymph nodes and cervical lymph
nodes. Seventy (93.3%) patients were found to be
anaemic (Hb < 13g/dl), severe anaemia (Hb < 7g/dl) was
found in eleven (14.7%) cases. Mean TLC was found to
be 10.78×103/µl. ESR done in sixty nine cases, raised in
all cases except one.
CD4 Counts: The CD4 count was done in seventy
patients while CD4 count in five cases was not known. .
The CD4 count mean was 157/µl and median 112/µl. Over
47% of cases (33/70) had CD4 count less than 100/µl,
and about 70% of the cases had CD4 count less than
200/µl. CD4 count in relation to number of presenting
142

complaints are shown in Table 1. Thus it was interpreted
that if the number of the presenting complaints of HIV
positive patients was more, then the corresponding CD4
counts were less.
Radio imaging: Chest X-ray was done in all cases
and it showed abnormality in 39 (52%) cases. X-rays
findings in HIV positive cases are shown in Table 2.
Infiltrates were present in 47% cases of 17 diagnosed
pulmonary tuberculosis patients. CT Chest was done only
in three cases, pulmonary tuberculosis (TB) with
endobronchial spread was seen in one case, the second
case showed multiple mediastinal lymph node necrosis
with peripheral ring enhancement suggestive of
tuberculosis while third case showed feature of extensive
ground glass haze with septal thickening and multiple lung
cyst suggestive of pneumocystis carinii pneumonia (PCP).
Microbiology: Sputum analysis was done in 29 cases
out of 75. AFB was positive in only four cases while
gram stain was positive in seven cases. Two patients
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showed presence of gram positive cocci and the two had
gram negative bacilli. Three patients showed the presence
of both gram positive cocci and gram negative bacilli.
Sputum culture confirmed acinetobacter and E.coli in one
case each of pyogenic pneumonitis. One of the cases
showed nocardia and candida was grown in two cases.
Pleural fluid analysis was done in seven (9.3%) cases,
six cases of pleural effusion and one case of
pyopneumothorax. On the basis of biochemistry, cytology,
culture, staining and ADA reports, it was found to be
tubercular in six cases and pyogenic in one case. Pleural
AFB was positive in one case of pleural effusion.
Pulmonary Diagnosis: In our study, the pulmonary
manifestations were seen in 35 (46.7%) cases with
tuberculosis 17 (22.6%) as commonest manifestation
(Table 3). Tuberculosis included all the cases of recently
diagnosed pulmonary TB (7 cases), miliary TB (4 cases)
and tubercular pleural effusion (6 cases). Similarly the
pyogenic pneumonia included 8 cases of pyogenic
pneumonitis, one case of pyopneumothorax and aspiration
pneumonitis each. One case was seen to be having both
pyogenic and fungal pneumonia. Relation of pulmonary
manifestations with CD4 counts indicates that the
incidence of all these manifestations increased with the
decline of CD4 counts (Table 3).
Non pulmonary opportunistic infections: Extra
pulmonary tuberculosis was present in twelve cases. Out
of these, one case each of tubercular meningitis and bony
tuberculosis, two cases having disseminated TB, four
cases each of abdominal TB and tubercular
lymphadenopathy were seen. Oral candidiasis was found
in eight cases while cryptococcal meningitis in four cases
and diarrhoea was found in eight cases.
Discussion
In this study male predominance over females were
similar to the incidence reported in other part of India.
Majority of the cases were between 21 to 40 yrs of age.
Similar demographic profile with young male
predominance has been observed by other studies (6, 7).
Studies from developing countries report heterosexual
route as the most common mode of spread. In a study
(6) of 377 HIV positive cases in Brazil, the most common
mode of spread was heterosexual contact (65.8%) and
similarly it was 60% in one study from India (7). In our
Vol. 15 No. 3, July-September 2013

study sexual transmission mainly by heterosexual route
was the predominant mode of transmission in both males
and females.
Vanhems and colleagues observed fever, fatigue and
myalgia as being the most common clinical manifestations
(8). In our study, fever is the most common clinical
manifestation found in 70% cases, other manifestation
found are anorexia, breathlessness, weight loss, cough,
neurological complaints and diarrhoea.
In a study conducted by Chakravarty et al (9)
in 438 HIV positive patients, CD4 counts were
significantly inversely correlated with the number of
symptoms and the number of opportunistic infections
(correlation coefficient were -.289 and -.236 respectively
and p < 0.001). Similarly in our study, significant inverse
correlation was noted between CD4 count and number
of symptoms (r = - 0.252 and P < 0.05). Anemia
characteristic of advanced illness was detected in majority
of the cases in our study, strengthening the hypothesis of
delayed diagnosis.
Study conducted by Swaminathan (10) showed that
HIV seropositive patients with pulmonary TB were having
normal chest radiographs in 14.2% cases, miliary TB in
10% cases, pleural effusion in 16.6%, cavitations in
17.8%, while maximum number of cases (65%) showed
infiltrates. Similarly the study conducted by Perlman DC
et al also showed infiltrates in maximum (43.75%) of
cases of HIV positive pulmonary tuberculosis (11). In
our study, 17 cases of pulmonary tuberculosis were
diagnosed and X-ray findings in these cases showed
infiltrates in 47% of cases which was almost similar to
the previous studies. Pulmonary manifestations of HIV
disease differ globally due to differences in current
availability of effective HAART programs. In resourcelimited settings, AIDS-related infectious complications
such as Pneumocystis carinii pneumonia and pulmonary
tuberculosis still predominate (12). In our study, pulmonary
manifestations were present in 46.7% of cases.
In a study conducted in western Maharashtra (13),
India, tuberculosis was the most common opportunistic
infection with an incidence of 17%. In a study from United
States, of 1246 HIV infected cases, mycobacterium
tuberculosis was the least common opportunistic infection
with an incidence of 1-2 events per 100 person year (14).
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Kaposi sarcoma, atypical mycobacterial infection and
disseminated Cytomegalovirus disease, which are
common in western literature, was not seen in India (15).
Similar trends were observed in other studies from other
parts of India (16). In our study, mycobacterium
tuberculosis was the most common pulmonary
manifestation. Other pulmonary manifestations found
were PCP, nocardia, pyogenic, fungal pneumonia. In
previous studies, the prevalence of pleural effusion in
hospitalized patients with AIDS varies from 7 to 27 percent
(17) comparable with our study.
In India, the most common opportunistic infection
among people with HIV infection is pulmonary
tuberculosis (4). TB is unique in that it can occur over a
wide range of CD4 count, although it is more frequent at
CD4 counts < 300/µl (18). Studies have shown that there
is a higher prevalence of diseases such as bacterial
pneumonia and tuberculosis as the CD4 count level
declines (5). This is concomitant with findings in our study
in which incidence of tuberculosis and bacterial pneumonia
has increased as CD4 count declined.
PCP almost always occur when CD4 count is < 200
/µl and this is the level at which prophylactic therapy is
given. The pulmonary complications of HIV infection
study found that within 6 months of the CD4 count
dropping below 300/µl, 15 % of patients not receiving
prophylactic treatment developed PCP (19). Studies from
Delhi and Chennai reported median CD4 count of patients
with PCP of 142 and 87 cells /µl respectively (18).
Similarly in our study, all the 4 cases of PCP have CD4
count below 200 cells /µl and out of them majority of
cases have CD4 count below 100/µl.
Conclusion
The most common pulmonary manifestation in HIV
patients was pulmonary tuberculosis followed by pyogenic
pneumonia, pneumocystis carnii pneumonia and fungal
pneumonia and incidence of all these manifestations
increased with the decline of CD4 counts. Knowledge
of the pattern of pulmonary complications in patients with
HIV infection in relation to CD4 count will help clinicians
develop faster diagnostic and therapeutic approach to
patient management.
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Patients with lower CD4+ counts and higher viral load are particularly at risk. In general, the risk of IRIS appears to be high in patients
whose CD4+ lymphocyte count is below 50 cells/ÂµL at the start of antiretroviral therapy. [12]. Diagnosis of CNS-IRIS is made using
magnetic resonance imaging (MRI) with intravenous gadolinium to assess for enhancement indicating a breach in the blood-brain barrier
consistent with inflammation.Â Several algorithms have been developed for the evaluation and treatment of adult HIV-seropositive
patients with neurologic symptoms and signs. [16] These algorithms proceed through several branch points, depending on the results of
previous tests. CT and MRI. Methods: The present study included 200 symptomatic HIV patients attending ART center at tertiary care
center of north India in the time period December 2012 to October 2014 were study. Out of which 57 patients were presented with
neurological complications, all study subjects were thoroughly interviewed with detailed clinical history along with general physical
examination, systemic examination and detailed neurological examination.Â The objective of present study was to find out various
neurological manifestations in HIV patients and their relation with CD4 counts. Methods: The present study included 200 symptomatic
HIV patients attending ART center at tertiary care center of north India in theâ€¦ CONTINUE READING. View via Publisher. HIV
infection appeared to correlate with more severe corneal involvement and postherpetic neuralgia.(7).Â Conjunctivitis and uveitis have
occurred in HIV-infected patients in association with reactive arthritis, also known as Reiter syndrome.(12) This syndrome, consisting of
asymmetric oligoarthropathy, urethritis, and conjunctivitis or uveitis, is of unknown etiology, but may represent an abnormal host
response to an infectious agent.(13) Although the association of reactive arthritis and HIV disease may be no more than a chance.
occurrence, derangement of the cellular immune system may play a pathogenic role. Syphilis.Â evaluation in patients with ocular
syphilis who are seropositive for HIV.(14,17). Pathogen isolation rates were more in HIV seropositive cases and subjects with low CD4 T
lymphocyte counts. Regular monitoring of CD4 T lymphocyte counts and screening for enteric pathogens will help improve the quality of
life for PLWHA.Â The organisms were identified on the basis of their colony characteristics, biochemical tests, and serologically by slide
agglutination test using commercially available specific antisera. Detection of C. difficile Toxin A, Cryptosporidium antigen, and E.
histolytica antigen in stool samples was done by commercially available Enzyme Immunoassay kits.Â Table 5. Frequency of
enteropathogens in relation to CD4 counts in HIV seropositive cases. (). 4. Discussion. This article is from Lung India : Official Organ of
Indian Chest Society, volume 28.AbstractBackground:: HIV/AIDS pandemic is responsible for the resurgence of...Â Objective:: The aim
of the present study is to study the clinical, radiological profile of pulmonary and extrapulmonary tuberculosis (EPTB) in HIV-seropositive
patients and their relationship to CD4 counts.Â We examined 87 HIV-infected patients with associated tuberculosis recruited from the
department of medicine and antiretroviral center and were subjected to thorough clinical examination, X-ray chest, tuberculin testing and
sputum examination for AFB and necessary relevant investigations for EPTB.Â Disseminated tuberculosis was only found in patient with
CD4 count less than 200/cmm.

