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Abstract

Cryptococcosis is one of the common mycological conditions leading to morbidity and mortality in patients with AIDS. We are
presenting a case of disseminated cryptococcosis in a patient infected with human immunodeficiency virus (HIV-1), which were

both diagnosed postmortem using Minimally Invasive Tissue Sampling Method.

Introduction

Cryptococcosis is one of the common mycological condition leading to morbidity and mortality in patients
with AIDS.!Cryptococcus can cause life threatening infections like meningoencephalitis and disseminated
cryptococcosis in immunocompromised patients.? According to the studies, 10 to 25% of AIDS patients with
cryptococcosis die even if they have received antifungal therapy and 30 to 60% die within the first year of
onset of the infection.!

We present a case of disseminated cryptococcosis in a patient with HIV, which were both diagnosed by clinical
autopsy using Minimally Invasive Tissue Sampling (MITS) technique.® In Nepal, clinical autopsies are not
usually conducted and forensic autopsies are not routinely backed up with histopathological, microbiological
and other ancillary tests. In this case, we performed MITS procedure along with histopathological, serological
and microbiological tests as a part of a research project — Determining Efficiently the Cause of Death among
Adults and Generating Mortality Evidence at MITS Alliance Unit Nepal (DECODE MAUN Nepal).

Case detalils

A 35 years old female was allegedly having myalgia since five days and was taking analgesics as self-
medication. She was found dead at her own home after few days of the onset of her symptoms. As the
case was a sudden death, it was reported to the law enforcement agencies and after necessary inquest, the
deceased was brought to our study site for medico legal autopsy. According to her relatives, the deceased was
married, housewife, living with her two children and was not reported to be having any underlying systemic
disease or condition during her lifetime. There was denial of any significant trauma during her life. She was
non-smoker, non-user of smokeless tobacco and non-alcoholic.

On external examination, there were ill-defined contusions on the subject’s periorbital region, 5X3 cm con-
tusions on both the knees, and diffuse 6X7 cm contusion in the right thigh. These contusions could be
attributed to her staggering efforts to move around in the last few days of her life. There was clotted blood
in the perineal and vaginal region, but no injuries were evident; it was consistent with menstrual bleed con-
firmed by the statements from her family members. On complete autopsy examination, no obvious internal
injuries were detected. Both the lungs were mildly edematous with patches of consolidation. The spleen was



grossly enlarged to approximately one kilogram in weight and 30 X 25 cm in size. The parenchyma of the
spleen was heavily congested.

We collected 20 ml of blood from the subject’s subclavian vein and 10 ml of cerebrospinal fluid (CSF) from
the occipital puncture. We collected tissue samples using MITS technique from the subject’s key organs:
brain tissue sample through occipital and trans nasal approach, right and left lung tissue, and liver tissue
samples. Additionally, we collected spleen tissue as it was grossly enlarged, and rectal swab. The first
samples from both the right and left lungs were collected using a new sterile needle and placed into Brain
Heart Infusion (BHI) broth for culture, then incubated for 72 hours. The subsequent lung and other tissue
samples were placed into labeled tissue cassettes, which were subsequently placed into a tissue jar containing
10% neutral buffered formalin solution and then sent for histopathological examination. Initially the tissue

sections were reviewed by Hematoxylin and Eosin (H&E) stains and later analyzed by Periodic Acid-Schiff
(PAS).

About 3ml sample of blood was kept into BHI broth and incubated for seven days. Microscopic examination
of CSF sample by Gram’s stain and India Ink preparations was performed. CSF samples were cultured in
Blood agar (BA) and Chocolate agar (CA) plates and incubated at 35°C for seven days. CSF samples were
incubated in two tubes of Sabouraud dextrose agar (SDA); one tube was incubated at 35°C and another
tube at room temperature. Urea hydrolysis test was performed from the colonies obtained from BA, CA
and SDA.

Results

Histopathological findings (Figure 1): Alveolar spaces of both the right and left lungs were filled with round
refractile structures with thick capsule suggestive of cryptococci. There were also few alveolar macrophages
(Figure 1A and 1B). There were similar structures suggestive of cryptococci in brain tissues too (Figure 1C).
Liver was unremarkable, whereas spleen had areas of extensive congestion along with dense infiltration by
cryptococci (Figure 1D).

Peripheral blood smear was negative for malarial parasites. Serology was positive for HIV-1 antibodies by
HIV-Tri Dot assay but the serological tests for dengue, malaria, HBsAg, HCV, Brucella and Leptospira
were all negative. Microbiological findings (Figure 2): Gram stain of CSF sample revealed Gram positive
round yeast cells suggestive of Cryptococcus spp (Figure 2A). Typical round encapsulated yeast forms sug-
gestive of Cryptococcus spp were demonstrated by India ink preparation of CSF (Figure 2B). Colonies in
Sabouraud dextrose agar were creamy, white and mucoid. Similarly, colonies on blood agar, chocolate agar
and Sabouraud dextrose agar showed gram positive round budding yeast cells suggestive of Cryptococcus spp
. Urease test was also positive after 48 hours of incubation. The most remarkable finding was Cryptococcus
neoformans complexr organism detected by CSF culture. Additionally, the lung tissue culture showed the
growth of

Proteus miribilis.

The cause of death was determined according to the World Health Organization International Classification
of Diseases (ICD 10) protocol and based on the consensus of ‘Cause of Death’ panel within our research
project. The immediate cause of death in this case (Part IA) was disseminate cryptococcosis (ICD code
B45.7) with underlying HIV/AIDS - ICD B20.5 (Part IB). Pneumonia due to Proteus mirabilis (J15.6) was
the secondary condition (Part II) which was not directly related to the death.

Discussion

We have presented a case of disseminated cryptococcosis in a HIV infected female of 35 years age. Neither HIV
nor cryptococcosis had been diagnosed during her lifetime. Therefore, our finding highlights the importance
of performing proper laboratory and pathology investigations at the time of autopsy to determine the cause of
death. In Nepal and in many low-and-middle income countries, clinical autopsies are usually not conducted,
so the cause of death remains undiagnosed in many cases. Forensic autopsies are conducted only when
there is an official request from the Law enforcement agencies, mostly in unnatural and sudden or suspicious



deaths. Even forensic autopsies are not routinely backed up with ancillary investigations which leads to
undetermined cause of deaths. In such cases, histopathological, microbiological and other relevant tests in
human specimens could have contributed to establish the cause of death. From microbiological perspective,
this gap in evidence indicates the need for taking proper precautions to potentially contagious infections like
HIV during an autopsy and regard every case as potentially infectious unless proven otherwise. The diagnosis
of HIV in the married female with two children can have significant implications to the family members, as
the husband could have also contracted the disease and there could also have been vertical transmission to
her children too. In this context, our team has counselled the family members to perform HIV test and seek
treatment if needed according to the protocol. The condition of disseminated cryptococcosis implies that
the deceased could be in immunocompromised state for a long time.

The periorbital contusions and the contusions on the thighs in the absence of any internal injuries rules
out significant trauma. Gross examination during the autopsy failed to attribute the cause of death, but
the ancillary investigations were useful to establish disseminated cryptococcosis as the final or direct cause
of death with HIV/AIDS as underlying cause. Cryptococcus causes meningoencephalitis and disseminated
cryptococcosis usually in immunocompromised hosts,* ® though cases of cryptococcal meningitis have also
been reported in immunocompetent patients.5® The research on the prevalence of cryptococcosis is very
sparse in literature from Nepal. In a record review of one fiscal year in the major tertiary center of Nepal,
among 15 patients with Cryptococcal meningoencephalitis, the majority (9, 60%) had HIV infection.®

The involvement of cryptococcus in causing death among HIV infected patients was demonstrated in ap-
proximately 10% cases by an autopsy study in low-income settings in Mozambique.® The pathology of cryp-
tococcal meningoencephalitis with minimal inflammatory infiltrates and gelatinous pseudocysts produced by
abundant C. neoformans was shown in most of the cases in an autopsy study in HIV-infected patients.!

There are several ways of diagnosing cryptococcosis. CSF culture is regarded as gold standard method and
microscopy can be added to aid in the diagnosis. In the recent years, there has been evolution of cryptococcal
antigen (CrAg) testing which has proven to be relatively inexpensive and more sensitive method. In order
to facilitate easy visualization of the fungus in the specimens, stains like India ink are also used.'’ The India
ink staining for fungus detected cryptococcus in our case as well. The sensitivity of India ink staining to
detect cryptococcus is up 80% in HIV-positive patients.'?

Postmortem examination should be done meticulously, and the use of ancillary tests should be made available
to attribute mortality to specific pathogens. The accurate diagnosis of cause of death is important as it
informs the burden of disease in the region and supports the surveillance system of the country. Moreover,
it can make a great impact to public health policies and helps in the prophylaxis and treatment modalities,
particularly in infectious diseases.

Conclusion

Disseminated cryptococcosis was attributed to the final cause of death in the deceased with underlying HIV
disease, who was not diagnosed with either of these conditions during her lifetime. Clinical autopsy should
be conducted meticulously along with adequate ancillary tests to correctly identify the cause of death as
it can provide valuable information about disease burden in the region. Minimal invasive tissue sampling
technique can be a useful tool in determining cause of death in low resource settings. In mortality cases
with likely infectious conditions and other natural diseases, clinical autopsies have an important clinical and
public health implications.
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Figure captions:

Figure 1. Histopathological findings of tissue specimens collected by MITS technique. A) Right Lung with
cryptococci in alveolar spaces (H&E 40X); B) Left Lung with cryptococci in alveolar spaces (H&E 40X);
C) Brain tissue with cryptococci (PAS Stain 40X); D) Spleen with dense infiltration with cryptococci (PAS
stain 10X)

Figure 2. Microbiological findings of CSF specimen. A) Gram’s stain showing Gram-positive budding round
yeast cells suggestive of Cryptococcus spp ; B) Indian ink staining showing capsule of

Cryptococcus spp and the zone of clearance or ‘halo’ surrounding the yeast cells




