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Case Report

Disseminated cryptococcal infection diagnosed on 
autopsy in a human immunodeficiency virus-positive 
patient – A rare case report with review of literature
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INTRODUCTION

Cryptococcus is a yeast, round to oval in shape, with a large polysaccharide capsule ranging 
from 1 to 30 𝜇m. There are four capsular types A, B, C, and D. Weathered pigeon droppings 
commonly contain serotypes A or D (Cryptococcus neoformans). C. neoformans is a ubiquitous 
yeast-like fungus that causes opportunistic infection in immunocompromised individuals 
(human immunodeficiency virus/acquired immunodeficiency syndrome [HIV/AIDS], chronic 
hypogammaglobulinemia, and organ transplant recipients).[1] Infection is contracted through 
inhalation (soil and pigeon droppings), as it is isolated from the nasopharynx of 50% of AIDS 
patients with cryptococcosis.[2,3] Incubation period is variable, with a median duration of 2 weeks 
in HIV positive patients. Mortality rates can reach 30–50% even with antifungal therapy. Of the 
survivors, 40% suffer from severe neurological conditions such as hydrocephalus, cranial nerve 
palsies, diminished mental function, and vision loss. Relapse occurs in 25% of these patients.[4]

India has seen a sharp rise in the prevalence of cryptococcal meningitis over the past 20 years. For 
60–70% of people with HIV, cryptococcosis is the condition that defines AIDS. The prevalence of 
cryptococcosis in HIV/AIDS patients is reported to be 1.7–4.7% in India,[5,6] and its incidence in 
immunocompetent individuals is also on the rise, making it imperative to study the pathological 
findings to improve its current management. However, current literature shows a limited number 
of autopsy studies on cryptococcal infection.
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We present a case of disseminated cryptococcosis in an HIV-
positive patient that evaded clinical recognition, and the final 
diagnosis was established on autopsy.

CASE REPORT

A 35-year-old male presented to the emergency with 
complaints of chest pain, cough, and headache for 20  days. 
The patient was a known case of HIV for 5  years and had 
defaulted on antiretroviral therapy. No other medical record 
was available as the patient was under trial, in judicial custody. 
There was a history of 12  kg weight loss over a period of 
2 months, along with signs of muscle wasting. On examination, 
signs of dehydration and altered sensorium were noted, but 
signs of meningeal irritation were absent. The temperature 
was 99. F and other vitals were within normal limits. Routine 
examinations revealed pancytopenia with a total leukocyte 
count of 4,000/𝜇L and absolute lymphocyte count of 800/𝜇L. 
The CD4 count was reported as 200/𝜇L. Non-contrast head 
computed tomography head revealed a small hypodense area 
in the right external capsule, suggestive of a likely subacute/
chronic infarct. However, the patient expired before any further 
medical intervention. Autopsy was done, and the viscera were 
received in the pathology department in 10% neutral-buffered 
formalin. Gross examination and sampling of organs were 
performed, including part of the brain, lungs, liver, kidneys, 
spleen, and heart. Postmortem examination revealed a foul-
smelling yellow colored discharge covering the meninges. 
Cut section showed a soap bubble appearance with numerous 
variably sized cysts, both in the cortical and subcortical areas. 
Both lungs were heavy, edematous, and hemorrhagic. The rest 
of the viscera also showed features of edema and congestion. 
Microscopic examination of sections taken from the brain 
revealed numerous cryptococcal yeast forms (both extracellular 
and intracellular) infiltrating the meninges and brain 
parenchyma along with sheets of macrophages [Figure 1a]. The 
yeasts showed narrow-based budding and were pleomorphic. 
The rest of the brain parenchyma showed features of congestion 
and edema. Histopathological findings were consistent with 
cryptococcal meningoencephalitis. Microscopic examination 
of sections examined from both kidneys, lungs, liver, and 
spleen showed infiltration by numerous yeast forms consistent 
with the morphology of Cryptococcus [Figure 1 b and c] along 
with lymphocytic infiltration suggestive of a pauci-reactive 
pattern. Occasional multinucleated giant cells were seen in 
the lung parenchyma, but no well-defined granulomas were 
seen. No necrosis or abscess formation was seen. Special stain 
periodic acid-Schiff (PAS) stain was used to highlight the thick 
polysaccharide capsule of yeast forms [Figure  1 d]. Multiple 
sections examined from the remaining viscera, including 
heart and coronaries, were unremarkable. Histopathological 
examination findings were consistent with disseminated 
cryptococcal infection.

Figure  1: (a) Soap bubble appearance in brain (H and E,100x). 
(b)  Cryptococcal yeast forms in glomerulus of kidney (H and E, 
400x), (c) Microphotograph showing fungal yeast forms in lung 
along with multinucleated giant cell (H and E, 400X). (d) Fungal 
yeast forms in the brain (PAS, 400x). H and E: Hematoxylin and 
Eosin stain. PAS: Periodic acid-schiff stain.

DISCUSSION

In this case report, the patient presented with headache and 
altered sensorium without any other signs of meningeal 
irritation. Radiological findings were more inclined toward 
an infarct, evidence for cryptococcal meningitis was not 
definitive. Overall, only 20% cases show a neurological finding 
on imaging, and focal neurological deficits or seizures are 
seen in 20% of cases. Although in our case lumbar puncture 
was not done, cerebrospinal fluid examination and India Ink 
preparation can be used for identification of cryptococcosis, 
as it is positive in 74–88% of cases.[7]

Serum cryptococcal antigen followed by culture is the most 
sensitive method to diagnose cryptococcosis, especially in 
HIV infected individuals with CD4 count <100  cells/𝜇L. 
It can be added as a screening tool to detect cryptococcal 
antigenemia that precedes the development of overt 
symptoms.[8] This test is currently not commonly available in 
our country and may also test false negatives if hematogenous 
spread has not occurred.

Immunosuppression is the strongest risk factor for disease 
development. Out of the global 1 million cases of AIDS related 
cryptococcosis, 6% cases have a CD4 count <100 cells/μL.[9] 
Patients with a median CD4 cell count of <50  cells/μL and 
an advanced immunosuppressive stage are typically the ones 
who present with cryptococcal meningitis. In our case, CD4 
count was 100  cells/𝜇L. No other coexisting infection, such 
as tuberculosis or candidiasis, was present in our case but is 
strongly associated with a CD4 count of <200 cell/μL.[10]

Histopathological examination helps in assessing the 
extent of immunological response, such as in this case 
report, the presence of multinucleated giant cells in 
sections examined from the lung indicates some degree 
of immunological response, but well-formed granulomas 



Rani, et al.: Disseminated cryptococcal infection diagnosed on autopsy

Adesh University Journal of Medical Sciences & Research • Article in Press  |  2 Adesh University Journal of Medical Sciences & Research • Article in Press  |  3

were absent as would be seen in an immunocompetent 
patient.[11,12] As per Schwartz classification,[13] this response 
can be divided into two patterns, reactive and paucireactive. 
In the reactive pattern, well-defined granulomas consisting 
of multinucleated giant cells, macrophages, and lymphocytes 
are seen, whereas in the latter, extracellular yeast forms with 
minimal inflammatory response are seen. In this case report, 
histopathological findings were suggestive of a paucireactive 
pattern due to a lack of well-defined granulomas, although 
both extracellular and intracellular PAS-positive yeast 
forms were seen. Other histochemical stains such as Mayer’s 
Mucicarmine and Fontana Masson can be used to stain the 
capsule magenta and fungal melanin brown, respectively. 
Dissemination in the kidneys, liver, and spleen was noted, 
which can be due to immunosuppression and defects 
in T-cell function. In an immunocompetent individual, 
primary lung infection would present as a circumscribed 
nodular intra-alveolar proliferation of cryptococci with 
reactive histiocytes. However, neutrophils are not seen 
in both immunocompromised and immunocompetent 
individuals.

Extensive involvement of brain parenchyma and meninges in 
the form of multiple cystic lesions containing encapsulated 
yeasts, both in cortical and subcortical regions, was consistent 
with the pathological findings of cryptococcal meningitis in 
HIV/AIDS.[14,15]

Early diagnosis and antifungal therapy consisting of 
fluconazole and amphotericin B can help in the resolution of 
symptoms, but in some cases, relapse or treatment failure can 
occur, thus making autopsy the gold standard for estimating 
disease extent in such challenging cases.

Thus, patient’s poor outcome can be mainly attributed to 
nonspecific clinical findings, lack of clinical diagnosis, the 
fulminant nature of the disease, the immunocompromised 
status of the patient, and non-adherence to anti-retroviral 
therapy. Limited access to medical care and poor living 
conditions can also be contributed factors.

CONCLUSION

Cryptococcal infection is the most prevalent opportunistic 
fungal infection found in HIV patients. Despite particular 
therapy, mortality from cryptococcemia remains high, due 
to lack of routine screening and delayed diagnosis. In this 
case report, diagnosis and dissemination of cryptococcosis 
were done on autopsy. Clinicians can play a major role by 
requesting more autopsies in cases of unexpected death in 
HIV patients, as there are a limited number of case reports on 
cryptococcosis. Histopathological evaluation of such cases is 
important to determine the pathogenesis and immunological 
behavior of Cryptococcus so that further research can be done 
to treat such cases for better clinical outcomes. More studies 

are required to further explicate morphological findings 
associated with disseminated cryptococcal infection, and 
autopsy provides a definitive diagnosis in challenging cases.
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