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INTRODUCTION

Cryptococcal infection is seen among human
immunodeficiency (HIV) patients who have
CD4+ counts of <100 cells/ìL. Among HIV
patients, cryptococcosis most commonly
manifests as subacute meningitis or meningo
encephalitis. Classic meningeal symptoms and
signs, such as neck stiffness and photophobia
occur in only one fourth to one third of cases.
The incidence of cryptococcal meningitis has
declined substantially with the advent of
antiretroviral therapy (ART). This is because
ART leads to dramatic reductions in plasma
viral load, improvement in CD4+ T cell counts
and partial restoration of overall immune
function. However, some patients experience
a clinical deterioration as a consequence of
rapid and dysregulated restoration of antigen
specific immune responses after starting ART
called immune reconstitution inflammatory
syndrome (IRIS).1 The IRIS may present either

by “paradoxical” worsening of symptoms of a
known disease, or by “unmasking” of an occult
opportunistic infection, which was clinically
not apparent prior to starting combination ART.2
Recognition of IRIS is important, because
treatment should be directed towards protecting
the pat ient  against  the effects of the
inflammatory response, without compromising
anti-microbial or antiviral therapy.3

We report our experience on the successful
outcome of a case of disseminated cryptococcal
infection in an advanced HIV infection with
clinical deterioration following restarting of
ART.

CASE REPORT

 A 27-year-old male patient was diagnosed with
HIV-1 infection 5 years ago and was on
antiretroviral therapy (ART) consisting of
zidovudine 300 mg twice a day, lamivudine 150
mg twice a day and nevirapine 200 mg twice a
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day. He discontinued ART for the last 1 year.
He presented to the emergency medicine
department of our hospital, a tertiary care
teaching hospital in South India with history
of fever since 3 months and progressive
breathlessness since 10 days. On examination,
he was febrile and tachypnoeic.  Chest

auscultation revealed bilateral basal
crepetations. Patient also had oral thrush.
Laboratory investigations showed  haemoglo-
bin  10.2 g/dL, total leukocyte count 2,500 mm3

and platelet count 100,000 mm3. Arterial blood
gas analysis revealed pH 7.461, carbon-dioxide
tension 25.7 mm Hg, arterial oxygen tension
49.2 mm Hg, bicarbonate 17.9meq/L and
oxygen saturation was negative 82.6%. Chest
radiograph was normal. Sputum examination
was negative for Pneumocystis jiroveci and
acid-fast bacilli. Mantoux test was also
negative. His CD4+ cell count was 46 cells/
mm3 and HIV ribonucleic acid (RNA) viral load
was 750,000 copies/mL. Blood cultures
(BacTAlert, biomerieux, France) were sterile
initially after 5 days incubation but were further
incubated to look for the growth of
opportunistic organisms.

Clinically a possibility of Pneumocystis jiroveci
infection was suspected, in view of fever,

Figure 1:  Mucoid, cream colored colonies of
Cryptococcus neoformans on Sabouraud’s Dextrose
Agar after 48 hours incubation at 30 OC

Figure 2: Bone marrow biopsy. Photomicrograph  showing small aggregates of epithelioid cells forming granulomas
[Haemaloxylin and eosin,  100 (A and B);  400 (C)]
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tachypnoea, bilateral crepitations in lungs and
Type 1 respiratory failure. He was started on
oxygen inhalation, co-trimoxazole. ART with
zidovudine, lamivudine and nevirapine was
restarted along with fluconazole. He was
discharged in a stable condition after a hospital
stay of 15 days.

After 10 days he was readmitted with fever,
headache and vomitings of 3 days duration. On
general examination, generalized erythematous
rash and cervical lymph nodes were detected.
Bilateral basal crepitations were noted. Fundus
examination showed papilledema. There were
no signs of meningeal irritation. Blood cultures
sent during the first admission grew
Cryptococcus neoformans after incubation for
10 days (Figure 1). Bone marrow biopsy was
done at the second admission and showed small

aggregates of epitheloid cell granulomas few
multinucleate giant cells and macrophages
(Figure 2) showing the presence of refractile
yeast like organisms suggestive of Cryptococcal
species. Alcian PAS stain showed thick capsule
positive for acid mucopolysaccharide (Figures
3A,B). Methenamine silver and Masson
Fontana stained smears showed yeast like
organisms of 5-7 µ in size with unequal budding
with narrow bases (Figures 4A,B).  Ultra
sonogram of the abdomen showed mild
splenomegaly. Cerebrospinal fluid (CSF)
analysis showed sugar 6 mg/dL, proteins 15 mg/
dL and no leucocytes. India ink preparation
showed budding yeast cells with capsule
resembling Cryptococcus neoformans (Figure
5). Latex agglutination for cryptococcal
mucoplolysaccharide antigen was positive at
1:32 dilutions. Cerebrospinal fluid (CSF)
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Figure 3: Bone marrow biopsy. Photomicrograph
showing budding yeast form of Cryptococci  (arrow)
(Alcian periodic acid-Schiff,  400)
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Figure 4: Bone marrow biopsy. Photomicrograph
showing cell wall of cryptococci staining black due to
melanin-like activity (Mason Fontana,  400) (A); and
yeast forms of cryptococci (Methanamine silver,  400)
(B)
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culture showed growth of Cryptococcus
neoformans. CD4 cell count during the second
admission was 256 cells/mm3.

In addition to anti brain oedema measures and
intravenous amphotericin B (1mg/kg/day),
flucytosine (100mg/kg/day) orally in 4 divided
doses was given for 2 weeks. Patient improved
and he was discharged on oral fluconazole
(400mg) and ART. He is under regular follow
up and keeping well after 8 years follow-up.

DISCUSSION

Widespread use of antiretroviral drugs has
dramatically reduced the number of
opportunistic infections in patients with HIV.
Cryptococcal neoformans is the leading
infectious cause of meningitis in patients with
AIDS. The majority of HIV-associated
cryptococcal infections is caused by
Cryptococcus neoformans and is acquired by
inhalation. Most patients present with a picture
of subacute meningoencephalitis while seizures
and focal neurologic deficits are low. CSF
examination shows only modest elevation of
WBC, protein and low glucose as seen in our
case. The opening pressure of CSF is usually
high. Approximately one third of cases also
have pulmonary involvement. The respiratory
symptoms during the first admission in our case

may be due to the pulmonary involvement by
cryptococcus though we did not consider at that
time.

Usually culture of CSF and blood are diagnostic
for cryptococcosis. In our case we could
demonstrate growth of the organism in blood,
CSF and bone marrow. A particularly useful
test is cryptococcal antigen (CRAg) detection
in CSF and blood. It is almost invariably
detected in CSF at high titer in patients with
meningitis or meningoencephalitis. CRAg has
high sensitivity and specificity in central
nervous system (CNS) disease and
disseminated infection but often negative in
pulmonary disease.4

The deterioration of the condition of our patient
with development of new symptoms in the form
of headache, fever and vomiting following ART
may be due to unmasking IRIS due to
cryptococcal infection. The immunopatho-
genesis of the IRIS is possibly a result of
unbalanced reconstitution of effector and
regulatory T-cells, leading to exuberant
inflammatory response in patients receiving
ART.5 Definition of IRIS includes temporal
association between initiation of ART and
subsequent development of inflammatory
symptoms, usually within 3 months, with
evidence of immune restoration in the form of
virological and immunological response
demonstrated by a decrease in plasma HIV
RNA level by more than 1 log10 copies/mL and
an increase in CD4+ T cell count from
baseline.5 Evidence of immune reconstitution
is suggested in our patient by new onset
headache, significant increase in number of
CD4 cells, with positive cryptococcal antigen
and cryptococcemia.

Specific risk factors for the development of
cryptococcal IRIS include shorter duration
between cryptococcal diagnosis and ART
initiation, low CD4 counts (<100 cells/mm3),
higher baseline plasma HIV RNA levels; and
higher CSF cryptococcal antigen titres, opening

Figure 5: Cerebrospinal fluid. Photomicrograph
showing capsulated budding yeast cells  of Cryptococcus
neoformans (India ink preparation,  400)
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pressures, WBC counts, and glucose
levels.6Our patient had risk factors for IRIS due
to cryptococcal infection in the form of very
low CD 4 count  (CD4 count of 46cells/ µL),
initial high HIV viral load and restarting of ART
few days ago. Clinically apparent cryptococcal
meningitis was reported within 7-39 days after
changing antiretroviral combination therapy.7

In our case, symptomatic reactivation of
cryptococcaemia and cryptococcal meningitis
was noted   in 10 days after the patient was
restarted on ART.

When HIV infected patients present initially
with cryptococcal meningitis intracranial
pressure may be markedly elevated in patients
with cryptococcal meningitis (in excess of 30-
50 cm H20), necessitating either repeated large-
volume lumbar punctures or shunting
procedures. The use of lumbar drainage and
selective placement of lumbar peritoneal shunts
in the management of elevated intracranial
pressure in patients with HIV-associated
cryptococcal meningitis can ameliorate the
sequelae.8 Our patient had intense headache,
and responded to antifungal treatment and did
not require large volume lumbar punctures or
shunt procedures.

IRIS due to  cryptococcal meningitis is
associated with substantial morbidity and
mortality.9 Once the ART is initiated, these
patients may return with increasing meningeal
symptoms, along with an increased leucocyte
count in the CSF, despite having negative CSF
cultures and declining CSF antigen titers.10 It
has been suggested to delay ART until CSF
sterility is achieved with antifungal
combinations such as amphotericin B and
flucytosine. However, the exact timing of ART
initiation and whether attaining CSF culture
sterility is important in avoiding IRIS is not
known.

Recurrent meningitis in response to the
initiation of ART was reported recently in a
patient diagnosed with cryptococcal meningitis

and propose that the recurrent symptoms
resulted from a therapy-induced reconstitution
of the immune response against residual
Cryptococcus neoformans.11  Cryptococcal
infection of lymph nodes on histopathological
examination was established after starting
cART in two separate case reports,12,13 IRIS
should be borne in mind when considering the
differential diagnosis in a patient who are
recently started on cART.12

Paradigm shifts in management of HIV with
earlier initiation of ART is expected to decrease
the burden of IRIS in developed countries;
however, with enhanced rollout of ART in
recent years and the enormous burden of
opportunistic infections in developing countries
like India, IRIS is likely to remain an area of
major concern. Management of patients with
AIDS should focus on appropriate anti-HIV and
specific anti-microbial therapy for opportunistic
infections, while closely monitoring for IRIS.
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