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Abstract. Cryptococcal meningitis (CM) is a common central nervous system infec-
tion in HIV-infected patients. This study aimed to determine treatment outcomes 
among HIV-infected patients who had cryptococcal meningitis and to determine 
predictors of death. We conducted a retrospective cohort study among HIV-in-
fected patients receiving care at Chiang Mai University Hospital from January 1, 
2005 to December 31, 2010. We studied 79 patients; 45 (57.0%) were male and the 
mean age was 35.1±7.2 years. Eleven patients (13.9%) had previous opportunistic 
infection. The most common presenting symptoms were headache (63 patients, 
79.8%), fever (49 patients, 62.0%), and altered consciousness (21 patients, 26.6%). 
The median CD4+ cell count was 20 cells/mm3 [Interquartile range (IQR) 10, 53]. 
The in-hospital, 90-day, and 1-year mortality rates were 24.1%, 32.4%, and 52.2%, 
respectively. The CM attributable in-hospital, 90-day and 1-year mortality rates 
were 13.9%, 20.3%, and 23.2%, respectively. Predictors associated with a 1-year 
mortality were a high cerebrospinal (CSF) cryptococcal antigen titer (>1:10,000) 
[Odds Ratio (OR) =7.08, 95% confidence interval (CI): 1.62-31.00, p=0.009], and 
altered consciousness at presentation (OR=5.27; 95% CI: 1.16-24.05; p=0.032). 
Cryptococcal meningitis is an important cause of death in HIV-infected patients. 
HIV-infected patients with a low CD4+ cell count, a headache, fever and altered 
consciousness should be investigated for CM and those with a high CSF crypto-
coccal antigen titer are at high risk for mortality.
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of infection (Park et al, 2009). The majority 
of cases occur in Sub-Saharan Africa. In 
South and Southeast Asia, an estimated 
120,000 cases occur each year with a 
90-day mortality rate of 55% (Park et al, 
2009). In Thailand cryptococcal meningitis 
is the third most common opportunistic 
infections (OIs), followed tuberculosis and 
Pneumocystis jiroveci pneumonia (PCP) 
(Bureau of Epidemiology, 2011). It was 
the most common central nervous system 
(CNS) infection among a study of 148 
HIV-infected patients (37.8%), followed 

INTRODUCTION

Globally, an estimated 957,900 cases 
of cryptococcal meningitis (CM) occur 
each year among patients with acquired 
immune deficiency syndrome (AIDS), 
resulting in 624,700 deaths by 3 months 
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by tuberculosis (35.8%), and cerebral 
toxoplasmosis (12.8%) (Kongsiriwat-
tanakul and Suankratay, 2011). Between 
1984 and 2011, 50,021 cases of cryptococcal 
meningitis were reported to the Ministry 
of Public Health for Thailand (Bureau of 
Epidemiology, 2011). The mortality rate 
varies depends on the period of mortality 
defined. For example, a study among 87 
HIV-infected patients from January 1997 
to December 1998 found an inpatient 
mortality rate of 42.5% (Imwidthaya 
and Poungvarin, 2000). Another study 
reported 14-day, 70-day, and 168-day 
mortality rates among 140 HIV-infected 
patients from May 2005 to August 2007 
of 5.7%, 15%, 19.3%, respectively (Anek-
thananon et al, 2011). Amphotericin B with 
flucytosine is the recommended treatment 
during the intensive phase (van der Horst 
et al, 1997; Brouwer et al, 2004; Perfect 
et al, 2010) since it cleared cryptococci 
from the cerebrospinal fluid (CSF) faster 
than amphotericin B with fluconazole or 
a triple-drug combination (Brouwer et 
al, 2004). However, amphotericin B with 
fluconazole may be an alternative regimen 
when flucytosine is not available (Perfect 
et al, 2010). In the era of combination anti-
retroviral therapy (cART), early initiation 
of cART may decrease the risk of death 
depending on the treatment regimen for 
cryptococcal meningitis (Bisson et al, 2008; 
Manosuthi et al, 2008; Zolopa et al, 2009; 
Makadzange et al, 2010). This study aimed 
to determine treatment outcomes among 
HIV-infected patients who had cryptococ-
cal meningitis and to determine the risk 
factors related to death. 	

MATERIALS AND METHODS

Study design and population
A retrospective cohort study was 

conducted at Chiang Mai University Hos-

pital, a 1,800-bed, tertiary-care hospital 
in northern Thailand. All patients with 
HIV infection treated at the HIV Clinic 
between January 1, 2005 and December 31, 
2010 who met the following criteria were 
included: 1) a documented HIV infection;  
2) age ≥15 years; and 3) a new diagnosis of 
cryptococcal meningitis defined by a posi-
tive culture for Cryptococcus neoformans or 
finding cyptococcal antigen in the CSF. All 
patients were followed up until December 
31, 2011. Data extracted from the medical 
records included demographic informa-
tion (sex and age), clinical information, 
laboratory results (CD4+ cell count within 
6 months of the diagnosis of cryptococcal 
meningitis and CSF examination results, a 
computed tomography of the brain), type 
of antifungal therapy, type of cART regi-
men and treatment outcome of the cryp-
tococcal meningitis. The cause of death 
was defined as the last event responsible 
for the patient’s death. Patients who were 
lost to follow-up were contacted to obtain 
their vital status.

Immune reconstitution inflammatory 
syndrome (IRIS) was defined as a clinical 
deterioration of cryptococcal meningitis 
within 12 months of cART initiation in 
a patient who had an initial clinical re-
sponse to antifungal therapy with partial 
or complete resolution of signs and symp-
toms, or lesions, or a reduction in a CSF 
cryptococcal antigen titer or quantitative 
culture, whose signs and symptoms could 
not be explained by non-adherence or sub-
optimal antifungal therapy or an alternate 
infection (Haddow et al, 2010).

This study was approved by the ethics  
committee of Faculty of Medicine, Chiang 
Mai University. 

Statistical analysis
The overall mortality rate was ex-

pressed as a percentage. Demographic 
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Variables	 Patients who 	 Patients who 	 p-value
		  survived (n=68)	 died (n=11)

Male	 39 	(57.4)	 6 	(54.5)	 0.861
Age at diagnosis, years (mean ± SD)	 35.5	± 7.9	 34.8	± 6.2	 0.796
Previous opportunistic infections	 10 	(14.7)	 1 	(9.1)	 0.618
Symptoms and signs			
	 Fever	 44 	(64.7)	 5 	(45.5)	 0.222
	 Headache	 56 	(82.4)	 7 	(63.6)	 0.152
	 Altered consciousness	 10 	(14.7)	 5 	(45.4)	 0.016
	 Nausea/vomiting	 11 	(16.2)	 2 	(18.2)	 0.868
	 Seizures	 6 	(8.8)	 4 	(36.4)	 0.011
Duration of illness prior to admission  	 5 	(3, 14)	 4 	(2, 7)	 0.411
Computed tomography of the brain 	 n	= 55	 n	= 11	
	 Hypodense lesion 	 13 	(23.6)	 3 	(27.3)	 0.797
	 Leptomeningeal enhancement	 9 	(16.4)	 3 	(27.3)	 0.392
	 Communicating hydrocephalus	 9 	(16.4)	 2 	(18.2)	 0.883
Cerebrospinal fluid (CSF) studies			
	 Opening pressure (cmH20)a 	 31 	(20, 45)	 32 	(30, >60)	 0.389
	 White blood cell count (cells/mm3)b 	 25 	(5, 75)	 10 	(0, 60)	 0.157
	 Positive India ink preparation 	 44/56 	(78.6)	 9/10 	(90)	 0.403
	 Glucose (mg/dl)	 39 	(27, 51)	 47 	(18, 50)	 0.815
	 Protein (mg/dl)	 87.5 	(48, 173)	 69 	(50, 100)	 0.512
	 CSF/serum glucose ratio	 0.36 	(0.18, 0.46)	 0.32 	(0.17, 0.48)	 0.912
	 Positive cryptococcal antigen	 68 	(100)	 11 	(100)	 -
	 Cryptococcal antigen titer	 n	= 50	 n	= 11	 0.100
		  1: 10 	 1 	(2)	 1 	(9.1)
		  1: 100 	 10 	(10)	 0 	(0)
		  1: 1,000	 18 	(36)	 2 	(18.2)
		  1: 10,000	 21 	(42)	 8 	(72.7)	
	 Positive culture for C. neoformans 	 51/55 	(92.7)	 8/9 	(88.9)	 0.691
Fungemia	 25/48 	(52.1)	 6/8 	(75.0)	 0.227
Positive serum cryptococcal antigen	 42/42		 6/6		 -
Serum cryptococcal antigen titer	 n	= 27	 n	= 5	 0.222
	 1:100   	 8 	(29.6)	 0 	(0)
	 1:1,000   	 8 	(29.6)	 1 	(20.0)
	 1:10,000	 11 	(40.7)	 4 	(80.0)	
CD4+ cell count at CM diagnosis (cells/mm3)c 	 21 	(10, 50)	 33 	(11, 79)	 0.784
Year of diagnosis					   0.075
	 2005	 15 	(22.1)	 6 	(54.6)
	 2006	 13 	(19.1)	 0 	(0)
	 2007	 6 	(8.8)	 0 	(0)
	 2008	 9 	(13.2)	 3 	(27.3)
	 2009	 13 	(19.1)	 2	(18.2)
	 2010	 12 	(17.6)	 0 	(0)

Table 1
Characteristics of HIV-infected patients who survived and who died related to 

cryptococcal meningitis (CM) during hospitalization.

Data are presented as number (%) or median (IQR), unless otherwise specified.
an=57 for those who survived and n=9 for those who died.
bn=61 for those who survived and n=11 for those who died.
cn=56 for those who survived and n=6 for those who died.
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information, clinical and laboratory data, 
treatment, and treatment outcome were 
expressed in percentages, means ± stan-
dard deviations (SD), medians and inter-
quartile ranges (IQR) where appropriate. 
Comparisons of clinical characteristics 
between the 2 groups were performed 
using the chi-square test or Fisher’s exact 
test for categorical data and the Student’s 
t-test or Mann-Whitney U test for continu-
ous data. Variables predictive of death in 
a univariable model with a p-value <0.10 
were included in a multivariable model 
using forward stepwise procedures. 

All statistical analyses were per-
formed using Stata statistical software, 
version 10.0 (Stata Corporation, College 
Station, TX). A two-sided test was used 
to indicate statistical significance at a p-
value of <0.05.

RESULTS

Of a total of 1,493 adult HIV-infected 
patients attending the HIV Clinic, Chiang 
Mai University Hospital, between January 
1, 2005 and December 31, 2010, 79 newly 
diagnosed cryptococcal meningitis pa-
tients met inclusion criteria. Forty-five 
patients (57.0%) were male with a mean 
age of 35.1±7.2 years (range 20-53). Eleven 
patients (13.9%) had previous opportunis-
tic infections: 5 had tuberculosis, 4 had 
Pneumocystis jiroveci pneumonia (PCP) 
and 1 each had candida esophagitis, and 
cerebral toxoplasmosis. Seventy patients 
(88.6%) were HIV-treatment naïve and 
had never received primary prophylaxis 
for fungal infections. Nine patients had 
initiated cART prior to the diagnosis of 
CM. Four patients with CD4+ cell counts 
of 13, 20, 138, and 133 cells/mm3 devel-
oped CM 5 days, 2 weeks, 9 weeks, and 9 
weeks after cART initiation, respectively. 
None of these patients received flucon-

azole prophylaxis. Five patients had re-
ceived cART prior to CM being diagnosed. 
One patient received cART for 9 months 
prior to the diagnosis of CM. This patient 
had an undetectable HIV-1 RNA level 
and a CD4+ cell count of 133 cells/mm3 
when CM was diagnosed. This patient 
did not receive fluconazole prophylaxis. 
The other 4 patients had received cART 
but were either lost to follow-up or devel-
oped drug resistance and had CD4+ cell 
counts < 100 cells/mm3 prior to presenting 
with CM. These 4 patients had received 
fluconazole prophylaxis but were poorly 
compliant with the medicine. Clinical 
manifestations of CM included: headache 
(63 patients, 79.8%), fever (49 patients, 
62.0%), altered consciousness (21 patients, 
26.6%), intractable vomiting (13 patients, 
16.5%), seizures (10 patients, 12.7%), dip-
lopia due to sixth cranial nerve palsy (3 
patients, 3.8%), blurred vision (2 patients, 
2.5%), ataxia (2 patients, 2.5%), aphasia 
(1 patient, 1.3%) and left hemiparesis (1 
patient, 1.3%). The median duration of 
symptoms prior to seeking medical care 
was 5 days (IQR 3, 10).

A lumbar puncture was performed in 
all patients. The CSF opening and closing 
pressures were measured in 66 and 63 
patients, respectively. The CSF findings 
were as follows: the median opening and 
closing pressures were 315 mm H2O (IQR 
200, 450) and 200 mm H2O (IQR 150, 250), 
respectively and the CSF white blood cell 
count was 20 cells/mm3 (IQR 5, 75) with 
mononuclear cells comprising 99% (25, 
100). The CSF glucose was 40 mg/dl (IQR 
26, 51) and the protein level was 82 mg/dl 
(IQR 50, 168). India ink staining was found 
in 53 of 66 patients performed (80.3%). 
All patients had positive cryptococcal 
antigen in the CSF. Of the 61 patients in 
whom CSF cryptococcal antigen titers 
were measured, 2 (3.3%) had a titer of 1:10, 
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10 (16.4%) had a titer of 1:100, 20 (32.8%) 
had a titer of 1:1,000, and 29 (47.5%) had 
a titer of 1:10,000. Forty-eight patients 
(60.8%) also had positive serum crypto-
coccal antigen test. Of the 32 patients in 
whom a serum cryptococcal antigen titer 
was performed, 8 (25.0%) had a titer of 
1:100, 9 (28.1%) had a titer of 1:1,000, and 
15 (46.9%) had a titer of 1:10,000. Cryp-
tococcus neoformans grew out of CSF and 
blood cultures in 59/64 patients (92.2%) 
and 31/56 patients (55.4%), respectively.

Computed tomography of the brain 
was performed in 66 patients (83.5%). Ab-
normal findings were found in 53 patients 
(67.1%): cerebral atrophy more advanced 
than appropriate for age (18 patients, 
27.3%), hypodensity lesions (16 patients, 
24.2%), leptomeningeal enhancement (12 
patients, 18.2%), communicating hydro-
cephalus (11 patients, 16.7%), diffuse brain 
edema (1 patient, 1.5%), ring enhancing 
lesions (1 patient, 1.5%), and cerebritis (1 
patient, 1.5%).  

CD4+ cell counts upon diagnosis of 
CM were available in 62 patients (78.5%); 
the median CD4+ cell count was 20 cells/
mm3 (IQR 10, 53). Fifty-four patients 
(87.1%) had a CD4+ cell count < 200 cells/
mm3. 

Treatment and treatment outcomes
All but 1 patient initially received am-

photericin B for at least 2 weeks followed 
by oral fluconazole at a dose ranging from 
400-800 mg/day for 8-10 weeks. The other 
patient initially received oral fluconazole 
1,000 mg/day for 8 weeks. 

The in-hospital mortality rate was 
24.1% (19/79). Eleven patients died from 
CM and 8 patients died from other causes 
not directly related to CM. Three patients 
died from extended-spectrum b-lactamase 
(ESBL) producing Escherichia coli septice-
mia, 2 patients died from PCP, 1 patient 

each died from ESBL producing E. coli 
urinary tract infection (UTI), Acinetobacter 
baumannii UTI, and antibiotic associated 
enterocolitis. The median time from ad-
mission to death among patients who died 
from CM was 4 days (IQR 3, 6).  

At 90 days, the vital status in 5 pa-
tients could not be obtained. The mor-
tality rate at 90 days was 32.4% (24/74). 
An additional 5 cases died, 4 of whom 
were attributable to CM and the other 
case died of viral encephalitis. At 1 year, 
vital status could not be obtained for an 
additional 5 patients; the mortality rate 
was 52.2% (36/69). An additional 12 cases 
died: 1 was related to cryptococcal menin-
gitis. This patient had a relapse of CM 13 
weeks after completing the consolidation 
phase. This patient was lost to follow-up 
and took neither fluconazole prophylaxis 
nor cART. The patient eventually died 
during a second episode of cryptococ-
cal meningitis. Six cases died from other 
causes not related to CM, 1 case each 
died from cerebral toxoplasmosis, lower 
gastrointestinal tract hemorrhage, PCP, 
and E. coli septicemia, 2 patients were 
well at the last follow-up but transferred 
to other hospitals and died; the causes of 
death in these 2 patients are unlikely to be 
related to CM. The causes of death could 
not be determined in an additional 5 cases 
transferred to local hospitals.    

Of note, there was one patient who 
had a relapse of CM 16 months after the 
first episode despite secondary flucon-
azole prophylaxis when her CD4+ cell 
count was 129 cells/mm3 and the HIV-1 
RNA level was undetectable. Re-treatment 
was prescribed and the patient survived. 

Table 1 shows the characteristics of 
patients who survived and who died 
due to CM while hospitalized. Factors 
associated with in-hospital CM related 
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mortality on univariate analysis were: 
altered consciousness and seizures at pre-
sentation. However, having a seizure was 
the only independent risk factor for death 
(OR=5.90; 95% CI: 1.33-26.12; p=0.019). 
At 90 days, factors associated with CM-
related mortality among the 74 patients 
evaluated with univariate analysis were: 
altered consciousness and seizures at 
presentation, having a CSF cryptococcal 
antigen titer ≥1:10,000 and having a se-
rum cryptococcal antigen titer ≥1:10,000. 
Multivariate analysis found having a high 
CSF cryptococcal antigen titer (OR=13.15; 
95% CI: 2.12-81.67; p=0.019), seizure 
(OR=8.86; 95% CI: 1.25-62.52; p=0.029), 
and altered consciousness on presentation 
(OR=10.57; 95% CI: 1.73-64.57; p=0.011) 
were independently associated with a 
90-day mortality. At 1 year, factors asso-
ciated with CM-related mortality among 
the 69 patients examined with univariate 
analysis were: altered consciousness and 
seizures at presentation and a CSF crypto-
coccal antigen titer ≥1:10,000. Multivariate 
analysis showed a high CSF cryptococcal 
antigen titer (OR=7.08; 95% CI: 1.62-31.00; 
p=0.009) and altered consciousness at 
presentation (OR=5.27; 95% CI: 1.16-24.05; 
p=0.032) were independently associated 
with a 1-year mortality (Table 3).

Nineteen patients initiated cART at 
our hospital after begining antifungal 
therapy. The median time from starting 
antifungal therapy to cART initiation was 
70 days (IQR 42, 135). Ten patients (52.6%) 
and 9 (47.4%) patients received nevirapine 
plus 2 nucleoside reverse transcriptase 
inhibitor (NRTIs), and efavirenz plus 2 
NRTIs, respectively. No patients initiated 
cART during the intensive phase. Nine 
(47.4%), and 10 (52.6%) patients initiated 
cART during the consolidation phase 
and after completing the consolidation 
phase, respectively. Fifteen patients were 

transferred and initiated cART at local 
hospitals.   

Among those initiating cART at our 
hospital, 4 patients (21.1%) developed 
IRIS. All patients presented with head-
ache. The time from cART initiation to 
development of IRIS was 26, 85, 85, and 
220 days in these 4 patients (Table 2). 

DISCUSSION

Cryptococcal meningitis is one of the 
most common opportunistic infections in 
HIV-infected patients in resource-limited 
countries, including Thailand (Park et al, 
2009; Bureau of Epidemiology, 2011).  HIV 
was diagnosed at the time of CM diag-
nosis in 68 patients in our study (86.1%). 
This finding is similar to a study from 
Sub-Saharan Africa in which CM was 
the first AIDS-defining illness in 91% of 
230 patients (Mwaba et al, 2001). Most 
patients had a low CD4+ cell count at 
the time of diagnosis in our study [54 of 
62 patients (87.1%) had a CD4 cell count 
<100 cells/mm3]. The common findings 
were headache, fever, and alteration of 
consciousness. Concurrent fungemia 
was found in nearly 40% of our patients. 
These findings are similar to other studies 
(Moosa and Coovadia, 1997; Imwidthaya 
and Poungvarin, 2000; Chottanapund et al, 
2001; Mwaba et al, 2001; Jarvis and Harri-
son, 2007; Espie et al, 2010; Anekthananon 
et al, 2011). 

Finding Cryptococcus neoformans on 
CSF culture is the cornerstone for CM 
diagnosis (Chayakulkeeree and Perfect, 
2006). Negative CSF cultures in patients 
with cryptococcal meningitis may be due 
to low yeast burden (Chayakulkeeree 
and Perfect, 2006). The sensitivity of CSF 
cryptococcal antigen and India ink were 
100% (59/59) and 88.2% (45/51), respec-
tively in our study. The sensitivity of CSF 
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cryptococcal antigen for diagnosing CM 
in HIV-infected patients has been found 
to be 93% to 100% (Prevost and Newell, 
1978; Kauffman et al, 1981; Tanner et al, 
1994). All the patients in our study had a 
positive CSF cryptococcal antigen test. Of 
the 50 patients in whom both CSF cultures 
and a cryptococcal antigen titer were per-
formed, 4 had a negative CSF culture for 
C. neoformans (2 had cryptococcal antigen 
titers of 1:10, and 1 each had cryptococ-
cal antigen titers of 1:100, and 1:1,000). 
All patients who had a positive CSF 
cryptococcal antigen titer of 1:10,000 had 
a positive CSF culture for C. neoformans. 
The negative CSF cultures were likely 
due to low yeast burden. There was a cor-
relation between a positive CSF culture 
and a high CSF cryptococcal antigen titer  
(p <0.001, data not shown). The sensitivity 
of CSF India ink for detecting Cryptococ-
cus is around 80-91% in AIDS-related CM 
(Chayakulkeeree and Perfect, 2006; Bisson 
et al, 2008). Similar to the CSF cryptococcal 
antigen titer, there is a correlation between 
a positive CSF culture and a positive CSF 
Indian ink preparation (p = 0.009, data not 
shown). Therefore, detection of cryptococ-
cal antigen in the CSF is a useful tool for 
diagnosing of CM due to its ease of per-
formance and rapid turnaround time with 
a high sensitivity and specificity.

Of the 19 patients who initiated cART 
after being diagnosed with CM, none 
started cART during the intensive phase. 
The optimal timing to initiate cART in pa-
tients diagnosed with CM is controversial 
(Bisson et al, 2008; Manosuthi et al, 2008; 
Zolopa et al, 2009; Makadzange et al, 2010). 
A retrospective study of 281 HIV-infected 
Thai patients showed no difference in 
mortality between early and deferred 
cART initiation (Manosuthi et al, 2008). A 
prospective cohort study among 92 HIV-
infected patients with a first episode of 

CM in Botswana showed cART initiation 
at the time of CM diagnosis was associ-
ated with a decreased risk of in-hospital 
death (Bisson et al, 2008). A randomized 
control trial of 282 HIV-infected patients 
with OIs (12% with CM) who initiated 
cART within 14 days of starting treatment 
for the OI had fewer AIDS progression 
and death than those who initiated cART 
after acute OI treatment was completed 
(Zolopa et al, 2009). However, a random-
ized control trial among 54 HIV-infected 
patients in Zimbabwe with the first 
episode of CM showed initiation of cART 
within 72 hours of CM diagnosis increased 
nearly 3-times the 3-year mortality rate 
compared to those who initiated cART 
after 10 weeks of treatment (Makadzange 
et al, 2010). The authors concluded the 
negative outcome might be explained by 
suboptimal treatment of CM because the 
antifungal used in that study was flucon-
azole 800 mg/day only. In our study, the 
median time from CM treatment to cART 
initiation is 70 days. This delay in cART 
initiation was probably due to concern 
about IRIS during initial CM treatment 
(Shelburne et al, 2005; Bicanic et al, 2009). 
However, the CM-IRIS rate in our cohort 
was 21.1%, similar to other studies (Had-
dow et al, 2010). Three out of 4 patients 
received corticosteroids as part of CM-
IRIS treatment. 

CM can occur at a CD4+ cell count 
of ≥ 100 cells/mm3, in which fluconazole 
prophylaxis was not routinely provided 
(Chetchotisakd et al, 2004; Jarvis and Har-
rison, 2007; National Institute of Health, 
2008). Three patients who had received 
cART when CM was diagnosed in our 
study did not receive primary fluconazole 
prophylaxis due to their CD4+ cell count 
> 100 cells/mm3. The other 2 patients had 
not yet received primary fluconazole 
prophylaxis when cART was initiated 
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to avoid confusion if adverse effects oc-
curred.  

The overall in-hospital, 90-day, and 
1-year mortality rates in our study were 
24.1%, 32.4%, and 52.2%, respectively. The 
CM-attributable in-hospital, 90-day, and 
1-year mortality rates were 13.9%, 20.3%, 
and 23.2%, respectively. The mortality 
rates in other cohorts vary widely depend-
ing on the study population, study design, 
and period of mortality defined. Studies 
from Denmark and the US reported 30-
day mortality of rates 13.3-14.0% (Sajadi 
et al, 2009; Mathiesen et al, 2012). In Sub-
Saharan African and India the mortality 
rates reported are 41.6-100.0% (Mwaba 
et al, 2001; Lessells et al, 2011; Berhe et al, 
2012). In Thailand, retrospective studies 
reported overall mortality rates of 16.1-
42.5% (Imwidthaya and Poungvarin, 
2000; Manosuthi et al, 2008; Kongsiriwat-
tanakul and Suankratay, 2011), whereas a 
prospective study reported 14-day, 70-day, 
and 168-day mortality rates of 5.7%, 15%, 
19.3%, respectively (Anekthananon et al, 
2011). Another prospective study reported 
14-day, 28-day, and 1-year mortality 
rates of 16%, 24%, and 76%, respectively 
(Pitisuttithum et al, 2001). Factors associ-
ated with death included seizures and 
altered consciousness at presentation, 
and a high CSF cryptococcal antigen titer. 
These findings correspond to other stud-
ies (Diamond and Bennett, 1974; Anek-
thananon et al, 2011; Lessells et al, 2011; 
Berhe et al, 2012). Factors associated with 
death reported in other studies but not in 
ours included older age at presentation 
(Mathiesen et al, 2012), focal neurologi-
cal deficits (Lightowler et al, 2010), syn-
cope (Sajadi et al, 2009), low body weight 
(Pitisuttithum et al, 2001; Anekthananon 
et al, 2011), low Karnofsky performance 
status (Anekthananon et al, 2011), high 
CSF opening pressure (Diamond and 

Bennett, 1974; Majumder et al, 2011), low 
CSF WBC count (< 20 cells/mm3) (Dia-
mond and Bennett, 1974; Anekthananon 
et al, 2011), low CSF glucose (Diamond 
and Bennett, 1974), high CSF protein 
(Diamond and Bennett, 1974), a positive 
India ink preparation (Diamond and 
Bennett, 1974), concurrent extracranial 
infection (Diamond and Bennett, 1974), 
and high serum cryptococcal antigen titer 
(Diamond and Bennett, 1974). The result 
from this study in addition to findings 
from previous reports emphasize the 
need for aggressive effective antifungal 
drugs and dosages, and management of 
elevated CSF pressure in a timely manner, 
particularly in patients who have risk fac-
tors for mortality.  

Our study has several limitations. 
First, incomplete data collection may have 
occurred due to the retrospective nature 
of the study. This results in the inability to 
perform survival analysis. However, we 
have tried to divide the period of analy-
sis into in-hospital, 90-day, and 1-year 
mortality to emphasize the risk factors of 
death at different time points and make 
it easier to compare with previous stud-
ies. Second, some factors associated with 
death might not have been captured due 
to the small sample size. 

In conclusion, cryptococcal menin-
gitis is an important cause of death in 
HIV-infected patients even in the era of 
cART. When it occurs, the morbidity and 
mortality rates are high. Early detection 
and treatment of HIV infection is the 
mainstay for preventing of CM.     
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