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Abstract

Context: Pneumocystis jirovecii pneumonia (PcP) is still remains a common opportunistic disease in human 
immunodeficiency virus (HIV) infected individuals. Study on PcP in developing countries are scarce. Aims: To 
study the occurrence of P. jirovecii infection in clinically suspected individuals in a tertiary care institute. 
Settings and Design: Retrospective study conducted in a tertiary care hospital. Materials and Methods: Two 
years data regarding respiratory sample analysis, HIV status, and cluster of differentiation 4 (CD4) cell count 
of clinically suspected pneumocystis infection patients with known/unknown HIV status were analyzed. 
Results: Data of 45 eligible patients were analyzed. The majority of the patients were male (between 21 and 
50 years of age). Total 26 (57.7%) patients were HIV reactive, of which 14 had CD4 count of <200 cells/mm3. 
20 patients (9 HIV reactive and 11 unknown HIV status) were confirmed with pneumocystosis by direct 
fluorescent antibody (DFA) staining. Four of 14 HIV reactive individuals who had CD4 count of <200 cells/mm3 
and 5 of 12 HIV reactive individuals who had CD4 count of >200 cells/mm3 were positive for pneumocystosis. 
Conclusions: Pneumocystis pneumonia is still prevalent in North India and is mainly affecting patients in 
economically productive and sexually active age group. To diagnose pneumocystosis, DFA is an easily 
available method in resource‑limited settings. Appreciating the actual HIV or immunodeficiency status and 
the CD4 profile of an individual with symptoms of pneumocystis infection will help the clinicians in early 
diagnosis and initiation appropriate therapy in individuals living with the disease.
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INTRODUCTION
Pneumocystis jirovecii pneumonia  (PcP) is an 
opportunistic infection  (OI) causing life‑threatening 
pneumonia in immunocompromised patients and 
it still remains a common opportunistic disease 
in human immunodeficiency virus  (HIV) infected 
individuals.[1] As compared to developed countries, 
the epidemiology and clinical spectrum of PcP have 
not been clearly defined and well documented in 
developing countries.[2] Hence, studies on the profile 
of pneumocystis infection in individuals with clinical 

suspicion of HIV in developing countries are needed to 
be carried out. This retrospective study was carried out 
in a tertiary care institution to study the occurrence of 
P.  jirovecii infection in clinically suspected individuals 
and to study its association with HIV status and cluster 
of differentiation 4  (CD4) cell count of those patients.

MATERIALS AND METHODS
Our laboratory records were reviewed to collect 
2  years data  (January 2012 to December 2013) of 
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respiratory sample analysis of clinically suspected 
pneumocystis infection patients with known/
unknown HIV status and CD4 counts. During the 
study data inclusion period, both expectorated 
and induced sputum samples from clinically 
suspected pneumocystis infection were processed 
in our laboratory. Uniform sample processing and 
staining procedure were followed in all patients. 
The smears were prepared and fixed with acetone 
as per the manufacturer’s instruction and were 
subjected to direct fluorescent antibody  (DFA) stain 
using a commercially available kit  (MERIFLUOR® 
Pneumocystis  ‑  Meridian Bioscience, Inc., Italy). 
The stained slides were screened using a fluorescent 
microscope with a  ×10 followed by  ×40 dry 
objective for the presence of trophozoites and 
cysts with typical apple green fluorescence. To 
assess reproducibility, two slides were made for 
each specimen and were examined separately. We 
collected the data regarding the HIV status and 
CD4 cell counts of the study group. The CD4 count 
was done only for HIV reactive individual in our 
institution.

RESULTS
Data of 45 eligible patients were analyzed in our 
study. The patients included in the study ranged 
from 2 to 60  years of age with male:female ratio 
of 31/14  (2.2:1). The mean age of the study cohort 
was 35.1  years. Most of the male patients  (34/45; 
75%) belonged to age groups of 21–50  years and 
the majority of the female patients  (6/45; 13.3%) 
belonged to 21–30  years age group  [Table  1]. Of 
all the patients, 26  (57.7%) were HIV reactive [7 
out of 13 (53.8%)patients in 2012 and 19  out of 
32 (59.3%) patients in 2013], whereas, 19  (42.2%) 
were of unknown HIV status. Among the HIV 
reactive individuals 69.2%  (18/26) and among the 
unknown HIV status individuals 68.4%  (13/19) were 
males. The result of CD4 count done for the HIV 
reactive individuals is shown in Table  2. Fourteen 

out of 26  (53.8%) had CD4 count of <200 cells/mm3 
whereas, 12  (46.2%) patients had CD4 count 
of >200  cells/mm3.

The result of DFA staining of the patients is 
shown in Table  3. 20  patients  (8 in 2012 and 12 
in 2013) were confirmed with pneumocystosis by 
DFA  (15 male and 5  female) irrespective to their HIV 
status. Most of the males belonged to 21–40  years 
of age group, whereas most females were of the 
age group of 11–60  years. Among the pneumocystis 
positive individuals 9 were HIV reactive  (4 in 2012 
and 5 in 2013), whereas 11 were of unknown HIV 
status. Among the 14 HIV reactive individuals who 
had CD4 count of  <200  cells/mm3  4 were positive 
and 10 were negative for pneumocystosis with DFA 
staining. Among the 12 HIV reactive individuals who 
had CD4 count of  >200  cells/mm3  5 were positive 
and 7 were negative for pneumocystosis with DFA 
staining.

DISCUSSION
Opportunistic Infections are an important cause 
of morbidity and mortality among HIV‑infected 
individuals. The use of highly active anti‑retroviral 
therapy  (HAART) and pneumocystis prophylaxis 
have dramatically reduced the number of cases of 
PcP. Moreover, pneumocystosis continues to occur 
among persons who are unaware of their HIV 
infection, and also in patients who fail to seek 
medical care, or adhere to or respond to anti‑retro 
viral therapy  (ART) or pneumocystis prophylaxis.[3]

World Health Organization  (WHO) recommends 
starting of empiric therapy for PcP on the basis of 
its clinical case definition by a number of local 
guidelines which have been incorporated into 
the management protocols in resource‑limited 
settings.[4] This approach may be acceptable in the 
correct clinical and epidemiological context, but 
inaccurate diagnosis carries a number of important 
implications in resource‑poor countries.[5] Moreover, 
large and increasing numbers of patients with 
HIV‑associated respiratory diseases has necessitated 
the use of rapid and accurate diagnostic tests for 
the identification of P.  jirovecii. The DFA stain is a 
sensitive and convenient method for detection of 
P.  jirovecii. It has the advantage of being simpler 
requiring less time and fewer reagents than indirect 
fluorescent‑antibody, Gomori methenamine silver, 
and modified toluidine blue O stains.[6,7] Hence, we 
used DFA staining in our study.

Among the 45  patients with a clinical suspicion of 
pneumocystinosis included in our study, 19  (42.2%) 

Table  1: Patient demography of human 
immunodeficiency virus reactive and human 
immunodeficiency virus status unknown patients
Age HIV reactive 

(n=26) n  (%)
HIV unknown 

status  (n=19) n  (%)
Total  (n=45)  (%)

Male Female Male Female
0-10 1  (3.8) 0  (0) 1  (5.2) 0  (0) 2  (4.4)
11-20 2  (7.6) 1  (3.8) 1  (5.2) 0  (0) 4  (8.8)
21-30 4  (15.3) 3  (11.53) 2  (10.5) 3  (15.7) 12  (26.6)
31-40 5  (19.2) 1  (3.8) 4  (21) 1  (5.2) 11  (24.4)
41-50 4  (15.3) 2  (7.6) 3  (15.7) 2  (10.5) 11  (24.4)
51-60 2  (7.6) 1  (3.8) 2  (10.5) 0  (0) 5  (11.1)
HIV=Human immunodeficiency virus
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had unknown HIV status. This highlights the 
importance of unknown HIV status in patients 
with clinically suspected pneumocystis infection 
in our country. The mean age of HIV reactive state 
in our study was 35.1  years, which is similar to 
that reported in previous studies.[8‑10] In contrast 
to male  (21–50  years) female patients in our study 
were of slightly younger age group  (21–30  years). 
This finding is similar to that reported previously.[8‑12] 
This could be due to the general trend of having 
younger female partners in India. Another important 
observation in our study is that HIV infection still 
prevalent in patients in economically productive age 
group.

In our study, 20 out of 45  patients  (44.4%) were 
positive for pneumocystinosis by DFA. Among the 
HIV reactive individuals, 34.6%  (9 out of 26) of 
patients were positive for pneumocystinosis by 
DFA. In their study, Choe et  al.[13] reported 55.3% 
HIV reactive patients to be positive for PcP by DFA. 
Earlier studies in the USA showed PcP as the most 
frequent cause of pulmonary infections  (85%) and 
was also the first cause of hospital admission in 
HIV patients.[14]  However, The reported incidence 
of PcP is between 32% and  45% in the current 
literature.[8,15-17]

Among the individuals diagnosed to have 
pneumocystinosis by DFA, 15/20  (75%) were male 
and 5/20  (25%) were female in our study. Most males 
belonged to 21–40 years of sexually active age group 
and the females belonged to age group of 11–60 years. 
In a study in South Africa, out of 41 patients, 77.7% 
(23 out of 27 females were positive for  P. jirovecii, 
whereas, 50% (7 out of 14) males were positive for P. 
jirovecii. The females mostly belonged to 20–39 years 
of age who were older than in our study, whereas 
5/7  (71.4%) males were of 20–39 years of age, which 
was similar to our study.[18]

The CD4 counts  <200  cells/mm3 is an important 
risk factor for OIs in HIV infection and CD4 count 

is considered the best short‑term predictor of OIs.[8] 
Currently, The National Institutes of Health, the 
Centers for Disease Control and Prevention and 
the HIV Medicine Association of the Infectious 
Diseases Society of America guidelines mentions that 
prophylaxis against PcP may be discontinued safely 
in HIV‑infected individuals when CD4 counts are 
maintained  >200  cells/mm3 for over  3  months on 
antiretroviral therapy.[19] Jensen et  al.[20] and Masur 
et  al.[21] in their respective studies have reported 
that around 95% of their patients with of PcP had 
a CD4 count of  <250  cells/mm3. However, in our 
study, 44.4%  (4 out of 9) among the DFA positive 
individuals had a CD4 count <200 cells/mm3 which 
indicates a poor correlation between CD4 count and 
DFA positivity in the diagnosis of pneumocystosis. 
The discrepancy between CD4 count and the DFA 
positive cases of pneumocystosis  [Table  3] in our 
study could be due to the time difference between 
CD4 count increase and clearance of pneumocystis 
antigen from the body. We cannot comment the 
about the later because we did not have the data 
about the duration of HAART or pneumocystis 
prophylaxis received by the patients.

Nearly 58%  (11 out of 19) individuals with unknown 
HIV status were DFA positive for pneumocystosis 
in our study. The CD4 count was not known 
in them because, as per National AIDS Control 
Organization  (NACO) guidelines CD4 count being 
an expensive test is to be done only in HIV reactive 
individuals as a guide to therapy. Hence, HIV status 
unknown patients might had HIV infections or any 
other immunodeficiency state that predisposed them 
to PcP infection. Our finding emphasizes the need 
for increasing resources in a developing country like 
ours to diagnose HIV, other immune deficiency states 
in patients with pneumocystis infection.

The major limitation of our study is that our study 
is a retrospective one. Hence, data regarding the 
duration of HAART and/or pneumocystis prophylaxis 
was not available to us. Another limitation in our 

Table 2: Cluster of differentiation 4 count  (cells/mm3) of human immunodeficiency virus reactive individuals
<50  (%) 51-100  (%) 101-150  (%) 151-200  (%) 201-250  (%) >250  (%)

HIV reactive  (n=26) 2  (7.6) 1  (3.8) 4  (15.3) 7  (26.9) 7  (26.9) 5  (19.2)
HIV=Human immunodeficiency virus

Table  3: CD4 count and direct fluorescent antibody staining profile of human immunodeficiency virus 
reactive and individuals with unknown human immunodeficiency virus status
DFA staining profile HIV reactive  (n=26) Unknown HIV status  (n=19)

CD4 <50 CD4 51-100 CD4 101‑150 CD4 151–200 CD4 201–250 CD4 >250
DFA* positive  (n=9)  (%) 0 0 1  (11) 3  (33) 3  (33) 2  (22) 11  (57.8)
DFA* negative  (n=17)  (%) 2  (11.7) 1  (5.8) 3  (17.6) 4  (23.5) 4  (23.5) 3  (17.6) 8  (42.1)
*DFA=Direct fluorescent antibody staining; HIV=Human immunodeficiency virus
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study was that we did not have any data about 
the immune status and CD4 count of patients with 
unknown HIV status. Their actual HIV status and 
the CD4 count would help in knowing the actual 
PcP infection burden in the society and for an 
effective HAART therapy to be implemented to help 
in lessening the disease burden in the community.

CONCLUSION
Pneumocystis pneumonia is still prevalent in North 
India and is mainly affecting patients in economically 
productive and sexually active age group. To diagnose 
pneumocystosis, DFA remains an easily available 
method in resource‑limited settings where the 
polymerase chain reaction assay cannot be developed 
and standardized to be followed routinely. As a 
rapid screening method, DFA can be used to detect 
P.  jirovecii in respiratory specimens. Appreciating 
the actual HIV or immunodeficiency status and 
the CD4 profile of an individual with symptoms of 
pneumocystis infection will help the clinicians in 
early diagnosis and initiation appropriate therapy in 
individuals living with the disease.
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