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INTRODUCTION
Opportunistic infections are infections which occur more frequently 
and severely among individuals with weakened immune system(1).  It 
is most commonly associated with HIV/AIDS. The epidemic of HIV 
remain serious public health concern (2). In 2018, as estimated 37.9 
million people globally were living with HIV (3) and all HIV infected 
people are susceptible to develop wide range of opportunistic 
infections (4).  Opportunistic infections are leading cause of morbidity 
and mortality among HIV patients contributing to 94.1% HIV related 
deaths (5,6,7,8). 

In middle income countries, the most frequently occurring 
opportunistic infections are Tuberculosis, Candidiasis, Varicella 
zoster, Pneumocystis pneumonia, bacterial pneumonia, Herpes zoster 
and dermatophyte infections (9,10). Most opportunistic infections are 
easily preventable and treatable with cost effective interventions. A 
decrease in CD4 count in HIV is at least partially responsible for the 
profound immunodeciency that lead to various opportunistic 
infections (11). AIDS related mortality and morbidity, which is 
signicantly higher in number as compared to other diseases is actually 
due to opportunistic infections rather than HIV itself (12). There are 
wide range of opportunistic infections affecting different systems like 
respiratory, gastrointestinal, urinary tract infections, STIs and 
disseminated infections (13). 

Despite the availability of ART, opportunistic infections continue to 
cause considerable mortality and morbidity for following reason- (a) 
Many patients are unaware of their HIV status and seek medical care 
when opportunistic infections become initial indicator of disease, (b) 
certain patients are aware of their HIV status but do not take ART 
because of psychosocial or economic factors and (c) certain patients 
prescribed ART fail to attain adequate virological and immunological 
response because of factors related to adhere, pharmacokinetics or 
unexplained biological factors. 

Although deaths have decreased since implementation of ART, 
opportunistic infections remain a leading cause of morbidity and 
mortality in HIV infected person (14).

AIM
To study opportunistic infections in postmortem cases and its 
association with immunocompromised status of the patient.

MATERIALS AND METHOD
This study was conducted in Department of Pathology, Government 
Medical College ,Amritsar, Punjab. 

STUDY PERIOD – 1.5 years
SAMPLE SIZE- 200 postmortem cases 
STUDY DESIGN- Prospective comparative study.

RESULTS
A total of 200 post mortem cases were included in the study out of 
which 145 (72.5%) were males and 55 (27.5%) were females.  Age 
group distribution was done and the maximum number of cases were in 
18- 40 years of age group. 

TABLE 1: Age group distribution of postmortem cases (200 cases) 
and their HIV status

The study conducted included 18 (9%) HIV positive cases and 182 
(91%) cases with HIV negative or unknown HIV status.

Amongst 18 cases with HIV positive status, 13 were diagnosed with 
opportunistic infections and 15 cases with HIV unknown /Negative 
status had opportunistic infections.

TABLE 2: Number of opportunistic infection in association with 
HIV status

In this study 28 cases of opportunistic infections were reported if 
which 13 had known HIV positive status.The most common organ 
involved by opportunistic infection in our study was Respiratory 
system and 5 cases of disseminated diseases were reported.

The opportunistic infections diagnosed were 12 cases of Pulmonary 
Tuberculosis, 4 cases of disseminated tuberculosis, 9 cases of bacterial 
pneumonia,1 case of Cryptococcal meningitis, 1 case of esophageal 
candidiasis and 1 case of disseminated Candidiasis.

TABLE 3: Number of cases in Opportunistic Infections
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ABSTRACT
Opportunistic infections are infections that take the advantage of the opportunity offered by weakened immune system. The most common 
associated immunocompromised condition is HIV/AIDS. Other causes of immunosuppression are infections, diabetes, steroid intake, malignancy, 
drugs and chronic diseases. The aim of this study is to determine the spectrum of opportunistic infections in post mortem cases. The study was 
conducted in Department of Pathology, GMC Amritsar from 2019-2021 in which 200 postmortem cases which were sent for histopathological 
examination were studied including known cases of HIV positive. The organs received after autopsy were grossed and processed. The sections 
were made and stained with routine Haematoxylin and Eosin stain. Microscopic examination  of the cases was done and opportunistic infection 
involving any organ was reported. Out of 200 post mortem cases, 28 cases were diagnosed with opportunistic infections out of which 15 cases were 
associated with known HIV positive cases. The most common opportunistic infection in those cases was Tuberculosis. The study concluded close 
association of immunosuppression with Opportunistic infection with most common cause being HIV/AIDS.
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AGE (in years) HIV POSITIVE 
CASES

HIV 
UNKNOWN/NEGA
TIVE CASES

TOTAL

≤ 17 YEARS 0 (0%) 02 (1%) 02 (1%)
18-39 YEARS 15 (7.5%) 92 (46%) 107 (53.5%)
40-59 YEARS 03 (1.5%) 76 (38%) 79 (39.5%)
≥ 60 YEARS 0 (0%) 12 (6%) 12 (6%)
TOTAL CASES 18 (9%) 182 (91%) 200 

HIV STATUS OPPURTUNITIC 
INFECTION 
PRESENT

OPPURTUNISTI
C INFECTION 
ABSENT

TOTAL

POSITIVE 13 (6.5%) 05 (2.5%) 18 (09%)
NEGATIVE/UNK
NOWN

15 (7.5%) 167 (83.5%) 182 (91%)

TOTAL CASES 28 (14%) 172 (86%) 200 

OPPURTUNISTIC INFECTION NUMBER OF CASES

Pulmonary Tuberculosis 12

Disseminated tuberculosis 04

Bacterial Pneumonia 09
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Microscopic ndings of tuberculosis show granulomas comprising of 
epithelioid cells, lymphocytes and Langhan's giant cell. In cases with 
disseminated tuberculosis; liver, spleen, kidney and brain were 
involved with features of granuloma with necrosis. In the case reported 
with disseminated candidiasis, fungal hyphae and spores were seen 
inltrating heart, brain, lung and liver with chronic inammatory 
inltrate. In Cryptococcal meningitis, meninges were seen involved 
with spores.

DISCUSSION
In this study, HIV positive status in  majority of the patients were in the 
age group 18- 40 years. This is consistent with the studies conducted in 
India and abroad (15,16).

It was seen that the frequency of opportunistic infections was highest 
in sexually active age groups and in males. Therefore the urgent need in 
the society is to bring awareness in the youth and productive age group 
of society regarding opportunistic infections.

In the study conducted Tuberculosis was the most common 
opportunistic infection similar to the study of Sharma(17) and 
Vajpayee(18). HIV-TB coinfection is a serious problem worldwide. 
Tuberculosis is a systemic infection caused by Mycobacterium 
tuberculosis affecting many organs and tissues. In its disseminated 
form, 2 or more non contiguous sites are involved. Tuberculosis is 
considered important cause of morbidity and mortality in 
immunocompromised adults including HIV. Of all the disseminated 
TB cases found at autopsy 33-80% were missed antemortem(19).

In this study 1 case of disseminated candidiasis was diagnosed in 22 
year old male who was HIV positive. It is well known that infection 
due to candida remain frequent in immunocompromised patient, being 
Candidemia the most relevant but chronic infection. Disseminated 
candidiasis is the distinct form of systemic candida infection with 
predominant involvement of liver, spleen and kidney (20). The 
postmortem candidemia is likely a reliable indicator of undetected 
premortem candidemia which is important contributor to death in 
these patients (21).

In our study opportunistic infections are linked to compromised 
immunity in individuals, HIV being the most common which was 
similar to study by Kumar R(22).

CONCLUSION
This study demonstrated that opportunistic infections were pervasive 
in immunosuppressed individuals especially with HIV/AIDS. 
Opportunistic disease screening and prevention strategies should be 
done to strengthen the health system as it is leading cause of death in 
patients with HIV. 
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Cryptococcal Meningitis 01
Esophageal Candidiasis 01
Disseminated Candidiasis 01
TOTAL 28


