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A R T I C L E  I N F O                              

INTRODUCTION 
 

Cryptococcus neoformans var. neoformans is an opportunistic 
fungal pathogen that causes cryptococcal meningitis, which is 
mostly in HIV-infected and immunocompromised/ 
immunocompetent patients.1 The incidence o
meningitis increase is attributed to an enlarging population of 
high risk immunosuppresed patients, which is due in part to 
more successful pharmacological immunosuppression and 
chemotherapies and the frequent use of antibacterial and 
antiviral therapies. In addition seemingly immunocompetent 
individuals can acquire this CNS infection with fungi such as 
Cryptococcus neoformans being the commonest
Immunodeficiency virus (HIV) infected patients Cryptococcal 
meningitis is a leading cause of death.  
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                             A B S T R A C T  
 

 

Background:- Cryptococcal meningitis (CM) is recognized as a disease of the 
immunocompromised or HIV patients. Early diagnosis and treatment is the key to reducing 
morbidity and mortality associated with CM. 
Method: - CSF from all cases of Cryptococcal meningitis were tested for 
Cryptococcal Antigen Latex Agglutination test, followed by fungal culture and  Urease 
Biochemical test. For Pathological examination, CSF cell count, Biochemical Analysis and 
corresponding blood sugar level were recorded. 
These isolates were further subjected to an automated yeast identification and susceptibility 
system- VITEK 2-Compact TM (Biomerieux, India) and observe antifungal sensitivity 
pattern for Amphotericin B, Fluconazole and Voriconazole based on Clinical and 
Laboratory Standards Institute (CLSI) guidelines. 
Result: - In two years of study, there were 31 cases of Cryptococcal meningitis including 
10 cases with HIV co-infection. The most common (in all 31 patients) complaint was fever 
and headache. In all, 31 cases India ink and CALAS test results were positive in 100%, but 
58.06%  (18/31) were culture positive. Out of 31, 18 isolates were culture positive for 
Cryptococcus neoformans; which were 100% sensitive to Amphotericin B and Fluconazole. 
38.8% (7/18) were resistant to Voriconazole. 
Conclusion: - In present study, headache and fever were the commonest manifestation. 
Antifungal testing is more helpful to document the emergence of resistance.

      
 
 
 

is an opportunistic 
fungal pathogen that causes cryptococcal meningitis, which is 

infected and immunocompromised/ 
The incidence of Cryptococcal 

meningitis increase is attributed to an enlarging population of 
high risk immunosuppresed patients, which is due in part to 
more successful pharmacological immunosuppression and 
chemotherapies and the frequent use of antibacterial and 

ral therapies. In addition seemingly immunocompetent 
individuals can acquire this CNS infection with fungi such as 
Cryptococcus neoformans being the commonest .2   In Human 
Immunodeficiency virus (HIV) infected patients Cryptococcal 

CSF fungal burden, altered mental status and rate of clearance 
of infection predict acute mortality in HIV
cryptococcal meningitis.3 In 2017, the incidence of 
cryptococcal meningitis (CM) in the developed world has 
declined with widespread, early antiretroviral therapy (ART) 
but cryptococcal disease remains 
infection and leading cause of mortality in patients infected 
with HIV in much of the developing world.
 

The global annual burden of CM is estimated at 957,900 cases 
resulting in an estimated 624,700 deaths within 3 months of 
cryptococcal infection. 1] Even with ART availability, 
CM-related mortality remains high (20%
 

Among AIDS patients, the rate of infection ranges from 23% 
to 48.6%, and approximately 70% to 90% of cryptococcal 
patients have signs and symptoms of suba
meningoencephalitis with high mortality rates.
rate may be high as 30%, particularly with delay of Diagnosis 
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Cryptococcal meningitis (CM) is recognized as a disease of the 
immunocompromised or HIV patients. Early diagnosis and treatment is the key to reducing 

CSF from all cases of Cryptococcal meningitis were tested for positive India ink, 
Cryptococcal Antigen Latex Agglutination test, followed by fungal culture and  Urease 
Biochemical test. For Pathological examination, CSF cell count, Biochemical Analysis and 

were further subjected to an automated yeast identification and susceptibility 
(Biomerieux, India) and observe antifungal sensitivity 

pattern for Amphotericin B, Fluconazole and Voriconazole based on Clinical and 

In two years of study, there were 31 cases of Cryptococcal meningitis including 
infection. The most common (in all 31 patients) complaint was fever 

nd CALAS test results were positive in 100%, but 
58.06%  (18/31) were culture positive. Out of 31, 18 isolates were culture positive for 

; which were 100% sensitive to Amphotericin B and Fluconazole. 

In present study, headache and fever were the commonest manifestation. 
Antifungal testing is more helpful to document the emergence of resistance. 

CSF fungal burden, altered mental status and rate of clearance 
infection predict acute mortality in HIV-associated 

In 2017, the incidence of 
cryptococcal meningitis (CM) in the developed world has 
declined with widespread, early antiretroviral therapy (ART) 
but cryptococcal disease remains a major opportunistic 
infection and leading cause of mortality in patients infected 
with HIV in much of the developing world. 

The global annual burden of CM is estimated at 957,900 cases 
resulting in an estimated 624,700 deaths within 3 months of 
cryptococcal infection. 1] Even with ART availability, 

related mortality remains high (20%-30%).4 

Among AIDS patients, the rate of infection ranges from 23% 
to 48.6%, and approximately 70% to 90% of cryptococcal 
patients have signs and symptoms of subacute meningitis or 
meningoencephalitis with high mortality rates.5 The mortality 
rate may be high as 30%, particularly with delay of Diagnosis 
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and definitive treatment.6 Cryptococcal meningitis is treated in 
three phases: Induction, Consolidation and Maintenance. 
Combination Antifungal therapy treatment is induction. 
Liposomal Amphotericine B and flucytosine is preferred 
because of improved survival with this regimen. 
 

Alternative induction regimen is 
 

1. Amphotericin B lipid complex 5 mg/kg IV q 24 h + 
flucytosine 25 mg/kg PO q 6 h 

2. Amphotericin B (liposomal or deoxycholate, dosed as 
above) + fluconazole 800 mg PO or  IV q 24 h 
Amphotericin B (liposomal or deoxycholate, dosed as 
above) monotherapy 

3. Fluconazole (400 mg or 800 mg PO or IV q 24 h) + 
flucytosine 25 mg/kg PO q 6 h 

4. Fluconazole 1200 mg PO or IV daily monotherapy 
 

Induction therapy should be continued for 2 weeks, but 
increased to 4 weeks in the case of Amphotericine B 
monotherapy. Many experts obtained a CSF fungal culture at 
the end of induction to document clearance of viable 
organisms, continuing induction therapy until the cultures have 
cleared. In Consolidation therapy, Patients take Fluconazole 
400 mg by oral or intravenous (IV) daily for 8 weeks. Atleast 1 
year of maintenance therapy with fluconazole 200 mg daily is 
recommended.7 With the advent of Antiretroviral therapy 
(ART), Acquired Immunodeficiency Syndrome (AIDS) related 
cryptococcal infection has been declining. Similar regime can 
be used in immunocompetent individuals though standard 
therapy recommended is to extend the intensive phase to 6-10 
weeks followed by consolidation with Fluconazole. Treatment 
of cryptococcal meningitis in immunocompromised 
individuals consist of Amphotericin B 0.7 mg/kg/day along 
with Flucytosine 100mg/kg/day for 2 weeks followed by 
consolidation with fluconazole 400 mg /day for 10 weeks.8, 9 

 

The treatment of cryptococcal meningitis is intravenous 
amphotericin B in combination with oral flucytosine for a 
minimum of 2 weeks, followed by oral fluconazole for at least 
8 weeks. Liposomal amphotericin B is associated with lower 
risks of renal toxic effects and other side-effects than 
conventional amphotericin B and has similar efficacy, but it is 
more expensive. Combined flucytosine with amphotericin B 
leads to faster and greater sterilisation of CSF than does 
amphotericin B alone.9 

 

In Now-a-days several recent innovations in the diagnosis and 
radiological investigations, has resulted in improved 
management of Cryptococcal meningitis, there by leading to 
improve care of patients. These new investigations, provide an 
update in the field of cryptococcal diagnosis and 
management.10,11 

 

A prospective study was conducted at our institute with the 
purpose of analyzing clinical and laboratory manifestations of 
Cryptococcal meningitis in HIV/ Immunocompromised/ 
Immunocompetent patients and to better understand the 
antifungal treatment. 
 

In the developing countries, introduction of retroviral therapy 
has reduced morbidity and mortality in all cryptococcal 
meningitis patients. 
 
 
 
 

METHODS 
  

Case definition and sample collection 
 

The present study was conducted between June 2016 to June 
2018 in Depatment of Microbiology, Dr. Ram Manohar Lohia 
Institute of Medical Sciences, Lucknow, India. In the present 
study 71 subjects were enrolled for the study and were 
classified into cases (n=31) and control (n=40). Cases 
comprised of Cryptococcal meningitis and control group 
includes (non infectious neurological disorders like Dementia, 
Post polio syndrome, Multiple sclerosis etc.) Cryptococcal 
meningitis was defined on the basis of clinic-radiological / 
pathological and/or microbiological evidence. Further, 
defining Cryptococcal meningitis- the following criteria were 
considered which included common clinical picture 
compatible with evidence of fever, headache, meningismus or 
altered mental status, with a cerebrospinal fluid (CSF), and 
who were those with a cryptococcal antigen (CALAS; 
cryptococcal latex agglutination system) titer of  ≥ 1:8 and/or 
positive India Ink preparation for capsulated yeast cells and/or 
a positive CSF culture yielding Cryptococcus neoformans. 12 

 

These isolates were further subjected to an automated yeast 
identification and susceptibility system- VITEK 2 Compact TM 
(Biomerieux, India) and observe antifungal sensitivity pattern 
for Amphotericin B, Fluconazole, Voriconazole, Flucytosine 
based on Clinical and Laboratory Standards Institute (CLSI) 
guidelines. Radiological evidence of cryptococcal meningitis 
was based on imaging which considers exudates in basal 
cisterns or in sylvian fissure, hydrocephalus, infarcts (basal 
ganglionic), gyral enhancement, parenchymal mass in the form 
of cryptococcoma8. Exclusion criteria was age <18 yrs, 
pregnant women, patient with end stage organ damage, patient 
who refused for the consent. 
 

Before collection of CSF samples, the informed consent from 
subjects as cryptococcal meningitis and controls were 
obtained. CSF samples were collected under aseptic conditions 
by lumbar puncture involving minimum or no risk to patients. 
Further follow-up, standard history-taking examination and 
basic investigations (including radiological investigations, 
wherever required) were carried out for all subjects under 
investigation.   
 

Sample processing /Investigations 
 

Microbiological Investigations: The CSF samples were 
microbiologically analysed for wet mount examination, Gram 
and India ink staining (Fig.1), Cryptococcal Latex 
Agglutination Test (LAT) was performed with CALAS (Bio- 
Rad, PastorexTMCrypto plus) (Fig.2).  
 
 

 
 

Fig 1 India ink preparation showing encapsulated budding yeast cells of   C. neoformans. 
Narrow based budding yeast cells variable sized measuring in 5-25µ. 
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Fig 2 Cryptococcal latex Agglutination Test (Biorad Kit) 
 

CSF culture was performed on Sabouraud Dextrose Agar 
(SDA) and Bird Seed Agar (BSA) and incubated at 250C & 
370C for 48-72 hrs. (Fig. 3)  
 

 
 

 
 

Fig 3 Brown colour colonies on Bird Seed Agar Creamy white colour colonies 
on Sabouraud Dextrose Agar 

 

Further positive culture isolates were identified and their 
antifungal susceptibility testing was performed by 
standard/automated techniques (Vitek 2YST ID- Ref. 21343 
and  Vitek 2 AST-  YS08 Ref. 420739 ) (Fig. 4).  
 

 
 

 
 

Fig 4 Automated yeast identification and susceptibility system- VITEK 2 Compact TM (Biomerieux, 
India) 

 

On the other hand, 31 cases of Cryptococcal meningitis were 
also tested for HIV antigen/antibodies (as per the NACO HIV 
testing guidelines). 
 

Pathological Investigatios: Cytological & Biochemical 
evaluation of the CSF sample was done as per routine standard 
protocol tested for CSF Cell count, CSF blood sugar and CSF 
protein level. The blood collected in Sodium Fluoride vial 
were tested for corresponding blood glucose level. 
 

Statistical analysis 
 

Clinical data were analyzed using Statistical package for 
Social Sciences (ver 16.0). The percentage occurance of 
clinical symptoms is expressed along with the total number of 
patients (n) for whom a particular symptoms was observed. 
The clinical data comprising Clinical signs and symptoms, 
microbiological analysis and biochemical investigations were 
calculated to compare the data for their statistical significance. 
Statistical significance was defined when P < 0.05. 
 

RESULTS 
 

Clinical Presentation 
 

During the study period total 71 patients were enrolled which 
were further categorized in Cryptococcal meningitis cases 
(n=31) including 11 cases with HIV co-infection. Majority of 
cases were aged between 31 to 45yrs (n=11, 35.5%). With 
increasing age, a decrease in the number of patients suffering 
from meningitis was observed and presented in Table.1. 
 

Table 1 Gender Wise Distributions 
 

S.No. Gender Cases Controls 

  No. % No. % 

1 Male 24 77.4 14 35 

2 Female 7 22.6 26 65 
 

Cryptococcal meningitis cases (n=31) included 11 cases with 
HIV co-infection. Male (77.4%) were prominent in female 
(22.6%) gender. Mean & SD of CSF sugar 47.83±36.81 mg/dl 
and random blood sugar was 117.73±34.60 mg/dl was 
calculated in all cases. 
 

On the basis of clinical signs and symptoms, presence of fever 
and headache was found to be significant (p<0.005) and other 
symptoms was taken into consideration for the statistical 
analyses, but no statistical significance was observed, as 
compared to the control group shown in Table. 2. 
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Table 2 Clinical Sign and symptoms 
 

Characteristic 
Cases 
(n=31) 

Controls 
(n=40) 

No. % No. % 
Fever 29 93.5 27 67.5 

Headache 25 80.6 17 42.5 
Convulsions-generalised 1 3.2 4 10.0 

Convulsions-focal 2 6.5 2 5.0 
Nausea/vomiting 20 64.5 24 60.0 

Altered sensorium 14 45.2 10 25.0 
Abnormal movement 3 9.7 3 7.5 

Signs of meningeal irritation 0 0 3 7.5 
Evidence of source of infection 1 35.5 38 95 

Sensitivity of light 1 3.2 0 0 
Stuff neck 0 0 3 7.5 

CSF Cell count/cmm CSF Sugar 
0-5 7 22.6 18 47.4 
6-50 8 25.8 12 31.6 

50-100 10 32.3 2 5.3 
100-500 4 12.9 5 13.2 

>500 2 6.5 1 2.6 
CSF Protein (mg%) CSF Protein 

0-8 0 0 2 5.3 
9-43 2 6.7 4 10.5 

44-200 20 66.7 28 73.7 
201-1000 8 26.7 4 10.5 

>1000 0 0 0 0 
 

In Biochemical Profiling include CSF cell count, CSF protein 
and CSF Blood sugar, which resulted significant for CSF cell 
count only summarized in Table 2. CSF microbiological 
investigation shown in Table 3. 
 

Table 3 Microbiological Investigations 
 

S.N. Feature Cases (N=31) 
Controls 
(N=40) 

  No. % No. % 
1 Wet mount of CSF Pus Cells 25 80.65 8 20 
2 Wet mount positivity for CSF organisms 23 74.19 0 0.0 
3 CSF India Ink Positivity 31 100 0 0.0 
4 Gram Stain positivity for CSF pus Cells 28 90.32 8 20 
5 Gram Stain Positivity for CSF organism 14 45.16 0 0.0 
6 CSF CALAS Positivity 31 100 0 0.0 
7 CSF CALAS Titre     
 1:10 6 19.35 NA NA 
 1:100 11 35.48 NA NA 
 1:1000 14 45.16 NA NA 

8 CSF Fungal Culture Positivity 18 58.06 0 0 
 

All negative culture results were reviewed for relevance with 
respect to subject’s clinical course and treatment and were 
found to be previously treated with antibiotics &/or 
antifungals. 
 

Antifungal sensitivity pattern showed that all cases were 
sensitive to Fluconazole and Amphotericine B (100%) while 
61.1% were sensitive to Voriconazole presented in Graph 1. 
 

 
 

Graph 1 The Antifungal sensitivity pattern against, C. neoformans is depicted. 
 

 

100% of (18/18) isolates were sensitive to Fluconazole and Amphotericine B. 
61.1% of (11/18) isolates were sensitive to Voriconazole and 38.8% of (7/18) isolates 
were resistant. 

All the 18 patients in our study responded to induction therapy 
to Amphotericine B (1mg/kg daily) for 2 weeks, followed by 
Fluconazole 400 mg daily for 2 months. No relapse was 
observed in any of these patients. 
 

Inhibitory activities of Amphotericine B, Fluconazole and 
Voriconazole against clinical isolates of Cryptococcus 
neoformans (n=18) from initial Cerebro-spinal fluid culture is  
shown in Table 4. 
 

Table 4 MIC % of Antifungal Agents 
 

Antifungal 
Drug 

Percentages %  at MIC (µg/ml) 
0.125 0.25 0.5 1 2 4 8 

Fluconazole 0 0 0 0 72.2 27.78 0 
Amphotericine 

B 
0 5.5 72.2 22.2 0 0 0 

Voriconazole 61.1 0 0 0 0 0 38.8 
 

Out of 11, 9 patients were initially on ART since 3 months and 
2 (6.45%) were on ART for >1 year. 
 

Out of the all 31 patients who were suspected in Cryptococcal 
meningitis of follow-up, by the effect of induction therapy, 25 
patients surviced, 2 expired, and remaining 4 patients were lost 
to follow up. 
 

DISCUSSION 
 

In Present study male patients were more than female patients. 
In a study conducted by Bhargava et.al. most common signs 
and symptoms were  headache (90%), fever (85%) and 
vomiting (60%). In a study conducted by Lakshmi et al.13 most 
common signs and symptoms were a headache (92.31%), fever 
(79.49%). Vasant et al.14 noted a headache, altered sensorium, 
and fever in all cases (100%). 
 

[In present study, Cryptococcal meningitis cases, 2 were 
HbsAg positive and one was HCV positive.] 
 

 Prasad et. al. 2003 at SGPGIMS Lucknow observed that 33 
(73.3%) were male while 12 (26.7%) were female. 13 (28.9%) 
were HIV infected. The presenting symptoms were headache 
in 39 (89.5%), fever in 34 (78.9%), altered sensorium in 11 
(23.7%), neck rigidity in 6 (13.2%), seizure in 4 (10.5%), 
hydrocephalus in 5 (11.1%) patients.15  

Chaurasia S. et.al.2017 observed in their study, that out of the 
22 cases of cryptococcal meningitis which 18 (81.8%) were 
HIV positive patients. Majority of 14 (77.8%) were male while 
4 (22.2%) were female patients. Majority of cases were aged 
between 16 to 45 yrs (n=17, 94.4%).16 Our study showed that 
majority of immunocompromised patients, who had AIDS or 
HIV infection also suffered from cryptococcal meningitis. 
 

In the present study, India ink preparation was positive in all 
31 (100%) cases. In a study conducted by Satishchandra et al., 
>90% of patients had India ink test positive.17 A study by 
Abassi M et.al. observed <86% sensitivity of India 
ink.11Chaurasia S et.al. in their study found that India ink 
preparation was positive in 15 (83.3%) out of the 18 cases.  All 
cases (100%) were culture positive for Cryptococcus 
neoformans.16 Heyderman et.al. observed that India ink 
staining was positive in 76(85.39%) and culture positive for 77 
(87%) out of total 89 patients. 18 In the study conducted by 
Taneja J et.al. 2009, 85% of patients had positive India ink 
staining test19, whereas in the study conducted by Kanchan 
et.al. 2012 observed that 90% positivity of CSF india ink 
among patients with cryptococcal meningitis.20 
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The rapid diagnosis of Cryptococcal meningitis depends on 
detection of Cryptococcus spp. in CSF. India ink staining is 
simple and easy method for the diagnosis of cryptococcal 
infection but few organisms can be missed. So, we used 
CALAS test (Cryptococcal Latex Agglutination Test) in CSF 
which showed 100% result. In previous study (Bhargava et. al. 
2009) Cryptococcal latex Agglutination test was done on  CSF 
sample and showed 100% result.  Kumar et. al.  observed 
similar results on CALAS test.21 Capoor et. al. observed in 
their study that sensitivity of Latex Agglutination Test was 95-
100% and culture positive for 80-92% respectively.22  
 

In their other study done by Mitchell et.al. sensitivity of 
Cryptococcal antigen detection test and culture positivity was 
95% and 75% . 23 

 

Fungal culture is the gold standard diagnostic test for 
Cryptococcal meningitis, but it takes time in the duration of 2 
to 3 weeks. It is useful to identify species of C. neoformans 
and check their susceptibility to drugs. In present study, fungal 
culture positivity in CSF was 83.87%. In Prasad et. al. 2003 at 
Sanjay Gandhi Post Graduate Institute of Medical Sciences, 
Lucknow observed 77.8% fungal culture positivity15. A study 
by Chaurasia S. et. al. observed that Cryptococcal antigen 
Detection test was more sensitive (100%) as compared to 
fungal culture (81.8%).16  

 

False negative test results are unusual and can be due to a 
prozone effect or immune complexes, or low production of 
antigen.24 Cryptococcal Latex Agglutination Test is not 100% 
accurate, either due to poor sensitivity or chance of false 
positivity/ negativity etc. False-positive reactions with serum 
or CSF may be caused by rheumatoid factor25, Trichosporon 
beigilii (J.M. Jones et al. 1985), Bacterium DF-
2(Capnocytophaga canimorsus)(Petell RJ,et al.1987),Systemic 
Lupus Erythematosus (Hay R.J.& D.W.R. Mackenzie 1982). 
Contamination of specimens with surface condensation from 
agar media or talc from latex gloves, disinfectants and soaps 
used for cleaning slides cause false-positive reactions. (Boom 
WH et.al.1985; Blevins LB et.al.1995).Sensitivity for CSF 
samples ranges from 93% to 100% and for serum samples 
ranges from 83% to 97% (Tanner DC et al.1994; Raux P et 
al.1996). 
 

In Present study, MRI (brain/Spine) were performed in 12 
patients. Focal edema (n=6), encephalomalacia (n=2), infarct 
(n=4) was observed. Among the 9 patients who underwent 
Computed Tomography (CT) head, 4 had diffuse atrophy 
hydrocephalus and 5 had diffuse cerebral atrophy. In previous 
study (Duarte et.al. 2017) observed leptomeningeal 
enhancement, in 5 (55.5%); perivascular space involvement, in 
3 (33.3%); cryptococcal granulomas, in 3 (33.3%); 
cryptococcoma, in 1 (11.1%); ventriculitis, in 1 (11.1%); and 
hydrocephalus, in 1 (11.1%). 4 of the patients (44.4%) had 2-3 
concomitant different MRI findings, the remaining 5 patients 
(55.6%) presenting with a single finding. Several authors have 
described the radiological patterns in HIV-infected patients 
with CNS cryptococcosis.26,27,28,29,30 

 

The immunocompromised patients examined in the present 
study showed some findings that diverge from those reported 
in previous studies.31,32,33,34,35 

 

A granulomatous reaction, with contrast enhancement, was 
more common among our patients than among those evaluated 
in previous studies .30,31,33,36,37 

 

A  Previous study observed  that  interpretation  criteria for the 
Fluconazole and voriconazole disc diffusion tests and 
published in CLSI document Susceptible (S)  zone diameter of  
≥ 19mm (fluconazole) and  ≥  17mm (voriconazole); 
susceptible dose dependent (SDD), zone diameters of 15 to 18 
mm (Fluconazole) and 14 to 16 mm (voriconazole) and 
resistant  (R), zone diameters of  ≤ 14mm (fluconazole) and 
≤13mm (voriconazole).38 

 

A  Previous study observed  no evidence of resistance among 
clinical isolates of Cryptococcus neoformans which are   100% 
susceptible to fluconazole (MIC 4µg/ml) and Voriconazole 
exhibited the highest inhibitory activity (MIC 0.056µg/ml).45 

 

Another study observed that  31% out of 198, 61 isolates were 
Cryptococcus spp., MIC  values have increased in Fluconazole 
and 99% out of 198, 197 were sensitive to Amphotericine B. 
137/198 isolates (69%) were susceptible to Fluconazole (ie 
MIC ≤ 8µg/ml) wherever, 56/198 isolates (28% of culture 
sensitive to Susceptible Dose Dependent (SDD) (ie MIC 16to 
32 µg/ml) and 3% (6/198) of cultures exhibited an MIC of  ≥ 
64µg/ml, categorized as Fluconazole resistant.46 

 

A previous study observed that among Cryptococcal 
meningitis cases, Fluconazole were sensitive in 77.1% and 
11.2 % resistant. Voriconazole was sensitive in >90% and 
resistant in 1.7%38 isolates. Another study observed that 
Cryptococcal meningitis 13 cases out of 35, 37.1% were found 
to have an elevated MIC to fluconazole (MIC≥16µg/ml).39 In 
Other study observed that Cryptococcal meningitis 16 cases 
out of 46, 34.8% were found to have an MIC value of 
Amphotericine B 0.25µg/ml (0.063-0.5 µg/ml), Fluconazole 
16 µg/ml (0.5-64 µg/ml) and voriconazole 0.125 µg/ml (0.008-
0.25 µg/ml).44 

 

Present study observed  that among Cryptococcal meningitis 
cases,  MIC range for Amphotericine B from 0.25-1 µg/ml, 
and for Fluconazole was 2-4  µg/ml , whilst the MIC range of   
variconazole  was found to be broader (0.125-8µg/ml). 
Antifungal Susceptibility of Cryptococcal Meningitis cases 
100% sensitive to Amphotericine B and Fluconazole; 61.1% 
sensitive and 38.8% resistant to Voriconazole. 
 

Koshy JM et.al. observed that with, the advent of 
Antiretroviral therapy (ART), Acquired Immunodeficiency 
Syndrome(AIDS) related cryptococcal infection is declining. 
45% participants of this study were non-HIV patients. 
Initiation of ART within 1 to 2 weeks after diagnosis of 
Cryptococcal meningitis in patients not on ART has been 
shown to have higher risk for mortality compared with starting 
ART 5 weeks after diagnosis (45%vs 36%mortality at 26 
weeks).8 A Previous study showed that the treatment for 
cryptococcal meningitis is intravenous amphotericin B in 
combination with oral Flucytosine for a minimum of 2 weeks, 
followed by oral fluconazole for at least 8 weeks. Liposomal 
amphotericin B is associated with lower risks of renal toxic 
effects and other side-effects than conventional amphotericin B 
and has similar efficacy, but it is more expensive. Combined 
flucytosine with amphotericin B leads to faster and greater 
sterilisation of CSF than does amphotericin B alone.6 

 

Several control trials performed before and after the 
introduction of ART have been used to develop therapeutic 
guidelines for the management of HIV-associated 
CM.8,40,41,42,43 
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The current therapy for CM is based on the WHO and the 
infectious disease Society of America Guidelines which 
recommend 2 weeks induction phase with combination therapy 
of Amphotericine B and Flucytosine followed by a 10 week 
consolidation  therapy with Fluconazole.39 

 

CONCLUSION 
 

In conclusion, Cryptococcal meningitis is a opportunistic 
infection with high mortality and morbidity. Combination of 
amphotericine B 0.7 to 1 mg/kg of body weight/day for 2 
weeks and Fluconazole (800-1200mg/day) can be used. After 
induction therapy, using enhanced consolidation therapy with 
fluconazole 800 mg/day until documentation of CSF sterility 
and ART initiation should decrease the risk of persistent 
infection. ART should be initiated 4-6 weeks after the 
diagnosis of cryptococcal meningitis. The contribution of 
resistance to failure and death is unclear. Early initiation of 
ART in patients with HIV has been associated with increased 
mortality. In addition, novel oral drug treatments, such as 
adjunctive sertraline, need to be developed for use in rural 
areas where intravenous amphotericin B treatment may not be 
possible. 
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