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Abstract

Clinical relevance of Cryptococcus neoformans as an important cause of morbidity 

and mortality has increased since the HIV pandemic. If left untreated, cryptococcal 

meningitis is a fatal condition. A prospective study was designed to determine 

aetiology of fungal meningitis with special reference to C. neoformans and its 

antifungal susceptibility testing. Cryptococci were isolated in 49 (8.23%) in 595 

samples. 47 (13.55%) of these were from HIV seropositive patients and 2 (0.81%) 

from HIV seronegative patients. Out of 49 culture positive samples, 31 (63.26%) 

demonstrated cryptococci in India ink preparation and 17 (34.69%) demonstrated 

cryptococci on Gram stain. All isolates from HIV seropositive patients were either 

Cryptococcus neoformans var grubii or Cryptococcus neoformans var nroformans 

while isolates of C. neoformans were found to be sensitive to amphotericin B, 

fluconazole, itraconazole, voriconazole and 5-flucytosine.

Introduction

ryptococcus neofromans is one of the Cmost important fungal cause of 

meningitis. Its clinical relevance as an 

important cause of morbidity and 

mortality in immunocompromised 

patients has increased since the HIV 

pandemic. Cryptococcal meningitis is a 

significant public health problem in 

developing countries especially in the HIV 
1,2infected population.  In USA, the 

incidence of C. neoformans infections, is 

0.4-1.3 cases per 100,000 in the general 

population. Among persons with AIDS, the 

annual incidence ranges from 2-7 cases 
3per 1,000 to 100 cases per 1,000.

C. neoformans, an encapsulated 

heterobasidomycetous fungus, exists in 3 

varieties and five serotypes i.e. 

Cryptococcus neoformans var grubii 

(Serotype A), Cryptococcus neoformans var 

neoformans (Serotype D, AD) and 

Cryptococcus neoformans var gattii 

(Serotype B,C).

Cryptococcus neoformans var grubii 

infections are associated with higher 

mortality rate whereas meningitis caused 

by Cryptococcus neoformans var gattii is 

associated with lower mortality rate, but 

with higher neurological morbidity and a 
4,5slower response to antifungal therapy.  

However it has been seen that there are 

major differences in the in vitro antifungal 

susceptibility among the three varieties. 

Many investigators have found that 

Cryptococcus neoformans var gattii is more 

resistant than Cryptococcus neoformans 
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var grubii and Cryptococcus neoformans 
6,7var neoformans.  If left untreated, 

cryptococcal meningitis is a fatal 

condition. Mortality rate may vary by 

geographic location. In the United States, 

mortality is about 12% while in sub-
3Saharan Africa, it may be 75-90%.  Hence 

for this condition, laboratory diagnosis 

should include variety differentiation and 

antifungal susceptibility testing (AFST).

A prospective study was designed to 

determine aetiology of fungal meningitis 

with special reference to C. neoformans 

and its antifungal susceptibility testing.

Material and methods

The present study was carried out in a 

tertiary care teaching hospital from 

January to December 2008 after obtaining 

permission from institutional ethics 

committee. 595 patients suspected of 

fungal meningitis were included of which 

347 (58.32%) were HIV seropositive.

A detailed clinical history was noted. 

Cerebrospinal fluid (CSF) was collected 

aseptically and processed as per the 

standard protocol which included gross 

examination, biochemical studies, gram 
8stain and India ink preparation.

The CSF sample was cultured on two 

slants of Sabouraud's dextrose agar (SDA) 

with chloramphenicol, gentamicin without 
0cycloheximide and incubated at 25 C and 

037 C for one month. Yeast like colonies 

were identified as Cryptococcus based on 

colony characteristics, urease test, 

pigmentation on bird seed agar and sugar 

assimilation test by Auxanographic plate 
8method.

The cryptococcal isolates were further 

differentiated into 3 varieties by using L-

canavanine-glycine-bromothymol-blue 

(CGB) agar.

Antifungal susceptibility testing of all 

the isolates was done by broth 

microdilution method for amphotericin B, 

fluconazole, itraconazole, voriconazole, 5-

flucytosine as per CLSA M27-A2 
9guidelines  and MIC of all agents were 

noted. Patients were followed up for the 

period of study. 

Results

Cryptococci were isolated in 49 

(8.23%) / 595 samples. 47 (13.55%) of 

these were from HIV seropositive patients 

and 2 (0.81%) from HIV seronegative 

patients.

Incidence of Cryptococcal meningitis 

was more in males as compared to females 

with male to female ratio of 1.8:1. Most 

commonly affected age group was 31-40 

years (51.02%).

Fever (77.55%) was the most common 

presentation followed by headache 

(69.39%), nausea and vomiting (69.39%).

Biochemical studies showed 37 

(75.51%) patients with increased 

lymphocyte count, 21 (42.86%) with 

increased proteins and 27 (55.10%) with 

decreased sugar levels. 

Out of 49 culture positive samples, 31 

(63.26%) demonstrated cryptococci in 

India ink preparation and 17 (34.69%) 

demonstrated cryptococci on Gram stain.

All isolates from HIV seropositive 

patients were either Cryptococcus 

neoformans var grubii or Cryptococcus 

neoformans var neoformans while isolates 

from HIV seronegative were Cryptococcus 

neofromans var gattii.

All 49 culture positive isolates of C. 

neoformans were found to be sensitive to 
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amphotericin B, fluconazole, itraconazole, 

voriconazole and 5-flucytosine.

Discussion

The incidence of Cryptococcal 

meningitis in the present study is 8.23% 

which is consistent with the finding of 
1, 10, 11, 12various other researchers.

India ink and Gram stain positivity in 

the present study is 63.26% and 34.69% 

respectively which is similar to positivity 
12,13,14,15noted in the literature.

India ink preparation is a simple to 

perform and low cost test. It helps rapid 
16diagnosis of cryptococcal meningitis.  In 

wet preparation, yeast cell wall appears 

refractory and there are spherical vacuoles 

in brownian motion posing difficulty in 
17diagnosis.  This difficulty is overcome by 

using India ink preparation which 

demonstrates glucuronoxylomannan 

capsule easily by negative staining 

principle. However it has poor sensitivity 
3 4 18(10  - 10  CFU/ml).  Therefore it can not 

be used as the only diagnostic test.

There are differences in the clinical 

disease caused by three varieties of C. 

neoformans, Cryptococcus neoformans var 

neoformans usually affects older 

p o p u l a t i o n  a n d  t h e r e  i s  s k i n  
4,19involvement  Cryptococcus neoformans 

var grubii infections are associated with 
4higher mortality rate.  Meningitis caused 

by Cryptococcus neoformans var gratti is 

associated with lower mortality rate but it 

is associated with higher neurological 

morbidity requiring surgery and prolonged 

therapy. It is associated with increased 

incidence of cryptococcomas in lung and 

b r a i n ,  i n c r e a s e d  n e u r o l o g i c a l  

complications like hydrocephalus and 

cranial nerve involvement, a slower 

4,5response to antifungal therapy.

In the present study, Cryptococcus 

neoformans var gattii has been isolated 

from two HIV seronegative patients. One 

was the case of alcoholic liver disease with 

portal hypertension who succumbed 

within 7 days of diagnosis and other was a 

case of chronic meningitis with 

polyradiculoneuropathy who improved 

after initial amphotericin B treatment. 

Therefore longer duration symptoms and 

presence of focal neurological deficits are 

the most important factors the clinician 

should notice in cases of meningitis in HIV 

seronegative patients.

Hence variety differentiation is 

important for all C. neoformans isolates to 

avoid neurological complications.

Mortality rate of the present study is 

40.82%. The reason for such high 

mortality rate could be ascribed to the 

advanced stage of HIV disease of these 

patients and they also had other 

opportunistic infections like tuberculosis. 

Various workers have reported different 

mortality rates ranging from 22.2% to 
10,20,279%. 

8 (16.33%) patients developed relapse 

a f t e r  in i t i a l  improvement  w i th  

amphotericin B treatment. Various 

possible causes of relapse are persistence 

of original infecting strain, reinfection with 

the same strain, infection with more than 

one strain during the first episode of 

meningitis, microevolution of cryptococcal 

colonies, confusion with immune 

reconstitution inflammatory syndrome 

( I R I S )  a f t e r  s t a r t i n g  A R T  a n d  

discontinuation of maintenance therapy. 

In present study, discontinuation of 

maintenance therapy was the reason for 
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relapse. This gives the importance of 

regular follow up of patients of 

cryptococcal meningitis even though they 

show improvement  w i th  in i t i a l  

amphotericin B treatment.

All 49 culture isolates of C. neoformans 

were found to be sensitive to amphotericin 

B, fluconazole, itraconazole, voriconazole 

and 5-flucytosine. This is a similar to the 

finding reported by Iyer Revathi et at and 
21, 20P. Imwidthya et at.

There has been a concern over the 

possible emergence of fluconazole 

resistance in cryptococcus as it is an 

important drug in the maintenance 

therapy. There are several reports in the 

literature implying the fluconazole 

resistance on the basis of clinical failure 

without laboratory evidence to support 
22this conclusion.

In this study, we did not find 

resistance to any antifungal agent. 

Therefore there is need to find out clinical 

failure due to other factors.

Hence confirmed laboratory diagnosis, 

variety differentiation and antifungal 

susceptibility testing of all cryptococcal 

isolates is essential for guiding the 

selection and monitoring of antifungal 

therapy to reduce the morbidity and 

mortality.
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The Yin and Yang of Interleukin-2-Mediated Immunotherapy

In this issue of the Journal the findings of two case series suggest that in vivo 
treatment with interleukin-2 can suppress immune-mediated diseases.

Interleukin-2 activates multiple immune-cell subsets, including T cells, natural 
killer cells, B cells, monocytes and macrophages, and neutrophils.

Interleukin-2 remains the only curative treatment for patients with metastatic renal-
cell carcinoma.

Treg cells, a small subset of CD4+ T cells identified by their constitutive expression of 
CD25 (the alpha chain of the interleukin-2) receptor) and the lineage-specific 
transcription factor FOXP3, control immune responses in multiple conditions, 
including infections diseases, asthma, and autoimmunity.

Overall, low-dose interleukin-2 appeared to be safe; serious complications or 
infections occurred in few patients.

Thus, these articles and others have provided a path forward for the effective use of 
interleukin-2 as a regulatory immunotherapy.

Jeffrey A. Bluestone, N Engl J Med 2011;365:2129-2130
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