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Abstract. Thisstudy compared clinical manifestations, blood biochemistry and cerebrospinal fluid (CSF) results
of HIV-positive and HIV-negative patients with cryptococcal meningitis. We collected 57 cases of cryptococcal
meningitis from cytologica specimens submitted to the Department of Tropical Pathology, Faculty of Tropical
Medicine. Pertinent clinical datawere analyzed retrospectively in 47 casesfor clinical manifestations, |aboratory
featuresand outcomes of 38 HIV-positiveand 9 HIV-negative patients. Headache wasthe most common symptom
seen in al cases, of which 70.2% occurred with fever. CSF examination of both groups reveaed elevated
opening pressure. Increased CSF protein and depressed CSF glucose levels were seen in HIV-negative cases,
which differed from HIV-positive cases, where a slight change was noted. CSF pleocytosis in HIV-positive
patients was variable. Forty-eight percent of HIV-positive patients had CSF leukocyte counts below 20 cells/
mm®. None was found in the HIV-negative patients. Specific treatments with amphotericin B and fluconazole
weregiven. Fivefatal cases of cryptococcal meningitiswere noted, all of which were HIV-positive. Therewere
statistically significant differencesin blood neutrophils, blood eosinophils, CSF leukocyte counts, CSF neutrophils,
CSF lymphocytes, CSF glucose, and CSF total protein, in HIV-positive and HIV-negative patients (p = 0.050,

p=0.022, p=0.002, p = 0.016, p = 0.047, p = 0.031, p = 0.009, respectively).

INTRODUCTION

The incidence of cryptococcosis, particularly
cryptococcal meningitis (CM), has increased as a
consequence of acquired immunodeficiency syndrome
(AIDS). Cryptococcosis, adisease caused by afungus,
Cryptococcus neoformans has become a serious
worldwide opportunistic infection, representing the
most common opportunistic fungal infectionin patients
with AIDS, contributing to increased morbidity and
mortality (Mitchell and Perfect, 1995). CM, often seen
in immunocompromized hosts, is also adisease of the
immunocompetent individual. Meningitisisthe usua
presenting manifestation. Fever and headache were
the most common manifestations of CM in Thailand
(Tansuphasawadikul et al, 1999). Usually, cerebro-
spinal fluid (CSF) findings were nonspecific with low
cell count, abnormal glucose level, and abnormal
protein. The specific CSFfindingswere demonstration
of encapsulated yeast and isolation of the orga-
nism. The immediate mortality rate was 60%
(Tansuphasawadikul et al, 1999). CM in AIDS has

Correspondence: Dr Parnpen Viriyavejakul, Depart-
ment of Tropical Pathology, Faculty of Tropical Medi-
cine, 420/6 Rajvithi Road, Bangkok 10400, Thailand.
Tel: 66 (0) 2354-9100-19 Ext 1622; Fax: 66 (0) 2644-
7938

E-mail: PViriyavejakul @liverpool.ac.uk

Vol 35 (Suppl 2) 2004

been well documented all over theworld (Kalraet al,
1999; Hakim et al, 2000; Mwaba et al, 2001).
However, few publications are related to clinical
manifestations and laboratory features, especially CSF
findings of CM among HIV-positive and HIV-negative
patients (Khan et al, 1996; Khannaet al, 1996; Moosa
and Coovadia, 1997; Tunlayadechanont et al, 1997).

Theclinical findings of CM are usually headache,
fever, and malaise, which are not characteristic of any
other opportunistic disease in AIDS. Altered mental
status commonly occurs and represents a poor
outcome. Crania nerve abnormalities, nausea, and
vomiting are common findings (Tansuphasawadikul
et al, 1999). Standard laboratory assessment for CM
includes cell count, CSF glucose, CSF tota protein,
C. neoformans culture and cryptococcal polysaccharide
antigen. CSF usually shows an elevated opening
pressure during spinal or occipital tap. Indian ink
preparation gives a rapid diagnosis, allowing direct
visualization of cryptococcus. Cryptococcosis may
aso be diagnosed by determination of cryptococcal
antigen in the CSF, however, apositive CSF cultureis
still the gold standard diagnostic test for C. neoformans.

This study retrospectively reviewed the clinical
manifestations, blood and CSF findings, treatment and
outcome of CM in HIV-positive and HIV-negative
patients in Thailand. Primary CM was enrolled into
the study. All collectable cases were admitted to the
Hospital for Tropical Diseases, Faculty of Tropical
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Medicine, Mahidol University, Bangkok, Thailand.
This study was designed to assess |aboratory features
and clinical manifestationsof CM in HIV-positive and
HIV-negative patients.

MATERIALSAND METHODS

A retrospective descriptive study (1987-2001) was
conducted by reviewing the pathological records of
the Department of Tropical Pathology, Faculty of
Tropical Medicine, Mahidol University, Bangkok,
Thailand. All cytologically diagnosed CM specimens
were collected. Diagnostics were based on apositive
Indianink stain of CSF and/or apositive culturefor C.
neoformans. Indian ink preparation was examined
using low power (10x) and high power (40x) light
microscopy. Characteristics of C. neoformans were
based on round thick capsular with budding yeasts.
Theresultsof clinical profileswere collected fromthe
clinical charts. Clinical historieswererevised to collect
clinical therapeutic data. Laboratory blood and CSF
findings, biochemical analysis, culture and antigen
testing were assayed for C. neoformans. Clinical
manifestations, laboratory features, treatments and
outcomes of each individual were collected to find
significant differences between HIV-positiveand HI V-
negative patients.

Data analysis

The data gathered were subjected to descriptive
statistics. The results of blood anti-HIV testing were
compared with clinical profilesand laboratory features
by % test, Fisher’s exact test, and Mann-Whitney U
test. Data were recorded by Borland Visual dBASE
version 5.5. All statistical analyses were performed
by Epi Info version 6.03 and SPSS 9.0 for Windows.

RESULTS

Of the 215 CSF specimens submitted to the
Department of Tropical Pathology, Faculty of Tropical
Medicine, Mahidol University, Thailand, 57 (26.5%)
were cytologically diagnosed as cryptococcal
meningitis (CM). There were 50 clinically suspected
CM but 42 (84%) cases were cytologically diagnosed
as CM and 8 cases (16%) were due to other causes.
They were pathologically diagnosed asfungal infection
(1), eosinophilic meningoencephalitis (1), tuberculous
(TB) meningitis (3), chronic inflammation (1), CSF
with a few inflammatory cells (1), and inadequate
specimen (1). Fifteen cases not clinically suspicious
of CM showed cryptococcal organisms in the CSF.
They were clinically diagnosed as TB meningitis (3),
meningitis (3), headache of unknown cause (2), and
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fever of unknown origin (7). Of these 57 casesof CM
confirmed by cytological diagnosis, 47 were analysed
inthisstudy. Datagathered showed the preval ence of
CM to be 26.5%. Taking pathological diagnosis as
the screening method, the sensitivity and specificity
of clinical diagnosiswere 73.7 and 94.9%, respectively.
The predictive value for true positive and negative
diagnosisof CM was 84 and 90.9%, respectively. The
efficiency for clinical diagnosis of CM was 89.3%.

Age, sex, and habitat

Therewere 48 male (84.2%) and 9 femal e (15.8%)
patients. Of these 57 cases, 38 cases (80.9%) were
HIV-positive (male/female=35/3) and 9 (19.1%) were
HIV-negative (male/female=8/1). The age range was
16-58 years, and the average age 34 years. CM was
often seen in the age range 27-42 years (73.7%).

Regarding patients' residences, CM is prevalent
and widely distributed in Bangkok (29.8%), central
parts(23.4%), north (14.9%), and northeastern (12.8%)
Thailand. The prevalences of those from the south,
west, and east were 2.1, 4.3%, and 6.4%, respectively.
Most patients worked as employees (38.3%) and in
government service (19.1%). Therest weremerchants
(4.3%), housekeepers (2.1%), monks (2.1%), and
students (2.1%). Fifteen cases (31.9%) were lost to
record.

Signs and symptoms

Most of the patients (93.6%) were admitted with a
chief complaint of persistent headache, of which 70.2%
occurred with fever, and 23.4% for headache only.
Nine HIV-negative cases were admitted with a chief
complaint of persistent headache, of which 8 (88.9%)
occurred with fever and one case (2.1%) presented with
headache only. HIV-positive patients were admitted
with the common chief complaint of headache with
fever (67.6%) followed by headache only (2.7%) and
one casewas admitted with the chief complaint of fever
alone (2.7%). One of HIV-positive case was
unconcious on admission (2.1%). The duration of
headache in this series varied from 1-120 days, with
an average of 20 days. Therewas no previous history
of pigeon contact.

Several associated symptoms were noted in both
groups. Most of the patientshad fever (78.7%); nausea
and vomiting were found in 44.7 and 51.1%,
respectively. Other associated symptoms included
general weakness (55.3%), convulsion (2.1%), and
blurred vision (6.4%). For physical examination, fever
presented in 17.0%. Stiffnessof the neck was detected
in 48.9%. Papilledema was noted in 2 cases (4.3%)
and one patient was unconscious (2.1%).
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The past medical histories of patients were
generally unremarkable. Therewasno previous history
of CM.

Treatment and outcome

The drugs of choicefor treating cryptococcosisin
this series were amphotericin B and fluconazole. The
mainstay of treatment was amphotericin B (53.2%).
Of these, 23.4% were treated with amphotericin B
alone and 29.8% were prescribed fluconazole with
previous amphotericin B usage. Treatment by
fluconazole alone was found in 21.3%. Lumbar
punctures (LP) were performed to reduce the
intracranial pressure in cases with severe headache.
Generally, patients needed only one lumbar puncture
(61.1%). Two cases (5.6%) required 9 lumbar taps
(oneHIV-positive and one HIV-negative patient). They
generaly were relieved (44.7%), stable (8.5%), and
one case was referred to another hospital and lost to
follow-up. Five cases (10.6%) died.

Length of admission

All patients needed hospitalization: 28.1% left the
hospital within the first week, 25% within 2 weeks,
40.7% within 1 month and 6.2% within 1'/, months.

Laboratory finding

Anti-HIV blood testing was positive in 38 cases
(80.9%) and negativein 9 (19.1%). Theaveragevaues
for complete blood count and biochemical findingsare
presented in Table 1. CSF findings and related
biochemical dataareshownin Table2. Antigentesting
was performed in 2 cases (4.3%), with positive results

for C. neoformans. Culture collection of C.
neoformans was possible in 65.9%, of these, 57.4%
were positive and 8.5% negative. Tables3and 4 show
p-values of analytical data by x° test (recommend
Fisher's exact test) and Mann-Whitney U test. There
were no significant differences between length of
admission and duration of headache (p = 0.784) and
these CSF parameters. opening pressure of lumbar
puncture, leukocyte count, neutrophils, lymphocytes,
eosinophils, glucose, total protein (p=0.983, p=0.397,
p =0.287, p=0.536, p = 0.623, p = 0.949, p = 0.321,
respectively). Moreover there were no significant
differences between the three patterns of chief
complaint (headache, fever, headache with fever) and
duration of headache (1-16 weeks), treatment (ampho-
tericin B, fluconazole, amphotericin B+fluconazole)
and outcome (relieve, stable, dead) (p = 0.862, p =
0.102, p=1.000). Treatment either with amphotericin
B alone, fluconazole alone, or amphotericin
B+fluconazole, were not statistically significantly
related to outcome (p = 0.513).

Cerebrospinal fluid

In this CM series, open pressure (OP) of the
first spinal tap was >20 cmH,O in 25 cases
(92.6%). Two cases (7.4%) were within normal
limits. All HIV-negative patients had OP >20
cmH,0 (100%). Most of HIV-positive cases had
OP>20 cmH,0 (90%). Only 2 cases (10%) of HIV-
positive had normal limit CSF. Open pressure >60
c¢mH,0 was seen in 4 HIV-positive cases (20%).
The general appearance of CSF was clear (44.7%)
and colorless (72.3%).

Table1
Complete blood count and biochemical findings of HIV-positive and HIV-negative patients with cryptococcal
meningitis.
Blood and biochemical findings Median Minimum-maximum value Normal
(min-max) range
HIV-positive HIV-negative HIV-positive HIV-negative  (min-max)
(n=38) (n=9) (n=38) (n=9)
Leukocyte count (cells/l) 6x10° 8.9x10° 2-139x10° 3.8-315x10°  5-10x10°
Neutrophils (%) 74 64 58-89 36-80 60- 70
Lymphocytes (%) 16.5 24 5-34 19-48 25-33
Monocytes (%) 3 5 0-8 0-11 1-4
Eosinophils (%) 1 4 0-14 1-7 2-6
Basophils (%) 0 0 0-1 0-1 0-1
Blood glucose (g/l) 108 1255 79-160 84-164 70-120
Blood total protein (g/l) 76 75 63-92 72-80 60- 80
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Table 2
CSF findings of collectable cryptococcal meningitis cases.

CSFfindings Median Minimum-maximum value Normal
(min-max) range
HIV-positive HIV-negative HIV-positive HIV-negative  (min-max)
(n=38) (n=9) (n=38) (n=9)
Leukocyte count (27147) 20 152 1-210 80-224 0-10
(cells/mm®)
Neutrophils (%) (27/47) 0 15 0-87 0-29 0-1
Lymphocytes (%) (27/47) 100 85 10-100 71-100 1-7
Eosinophils (%) (27147) 0 0 0-5 0-0 0
CSF volume (cc) (12/47) 13.7 24 3-20 3-20 -
CSF color (47/47) Colorless Colorless Colorless Colorless Colorless
CSF turbidity (47147) Clear Clear Clear to Clear to Clear
turbid turbid
Open pressure of
lumbar puncture (LP) (27/47) 37 36 14.5t0 >60 21-52 10-20
(cmH,0)
CSF glucose ¢/l (31/47) 42 24 10-75 18-33 40-70
CSFtota protein g/l  (31/47) 42 165 18-275 71-264 20-40
Table 3
P-value of % test®.
Analysiswith anti-HIV blood testing HIV-positive HIV-negative p-value
n (%) n (%)
Sex (n=47) 0.5861
Male 35 (745) 8 (17.0
Female 3 (6.9 1 (2.1
Associated symptom -Nausea (n=36) 0.6625
Positive 18 (50.0) 3 (8.3
Negative 13 (36.1) 2 (5.6)
Associated symptom -Vomiting (n=38) 0.4832
Positive 19 (50.0) 5 (131
Negative 12 (31.6) 2 (5.3
Associated symptom -Fever (n=45) 0.4889
Positive 29 (64.4) 8 (17.8)
Negative 7 (156) 1 (2.2
Physical examination -Fever (n=36) 0.4029
Positive 6 (16.7) 2 (5.5)
Negative 24 (66.7) 4 (111)
Physical examination -Neck stiffness (n=40) 0.3264
Positive 20 (50.0) 3 (7.5)
Negative 13 (325 4 (10.0
Physical examination -Papilledema (n=33) 0.2841
Positive 1 3.0 1 (3.0
Negative 27 (818 4 (122
CSF culture for C. neoformans (n=31) 0.4422
Positive 24 (77.4) 3 9.7)
Negative 3 9.7) 1 (3.2

®Fisher’s exact test
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Table 4
P-value of Mann-Whitney U test.

Analysiswith anti-HIV HIV-positive (n=38) HIV-negative (n=9) p-value
blood testing Median (min-max) Median (min-max)

Length of admission (days) 14 (3-32) 13 (3-45) 0.977
Duration of headache (days) 12 (1-60) 225 (4-120) 0.166
Blood leukocyte count (cells/l) 6x10° (2-13.9x10%) 8.9x10° (3.8-13.5x10%) 0.200
Blood neutrophils (%) 74 (58-89) 64 (36-80) 0.050%
Blood lymphocytes (%) 165 (5-34) 24 (19-48) 0.063
Blood monocytes (%) 3 (0-8) 5 (0-11) 0.667
Blood eosinophils (%6) 1 (0-14) 4 (1-7) 0.022%
Blood basophils (%) 0 (0-1) 0 (0-1) 0.176
Blood glucose (g/l) 108 (79-160) 1255 (84-164) 0.458
Blood total protein (g/l) 76 (63-92) 75 (72-80) 0.790
CSF leukocyte count (cell s/mm3) 20 (1-210) 152 (80-224) 0.002%
CSF neutrophils (%) 0 (0-87) 15 (0-29) 0.016°
CSF lymphocytes (%) 100 (10-100) 85 (71-100) 0.047°
CSF eosinophils (%) 0 (0-5 0 (0-0) 0.492
CSF glucose (g/l) 42 (10-75) 24 (18-33) 0.031%
CSF total protein (g/1) 42 (18-275) 165 (71-264) 0.009%
Number of LP 1 (19 2 (19 0.245
Open pressure of LP (cm H,0) 37 (14.5-60) 36 (21-52) 0.618

ignificant differentce<0.05

DISCUSSION

C. neoformans is an important pathogen of
immunocompromized hosts and most patients (90%)
develop meningitis. Of the 47 patients diagnosed with
CM inthisstudy, 38 (80.9%) were HIV-infected, higher
than previously recorded in South Africa (68%) (Moosa
and Coovadia, 1996) and Thailand (68%)
(Tunlayadechanont et al, 1997). These results reflect
an increase in the HIV epidemic in Thailand.
Comparative studies of CM in immunocompromized
and immunocompetent patients were very rare, the
clinical study of CM in Thailand was not updated since
1997. CM was predominant in males (84.2%) in the
present study, and 35 cases (81.4%) were HI V-infected.
More male admitted than female cases (11.7:1 HIV-
positive; 8:1 HIV-negative), which was higher than the
previous study in Thailand (Tunlayadechanont et al,
1997) and contrasted with the study in South Africa
(Moosa and Coovadia, 1996), in which CM among
HIV-positive cases occurred morein femalecases. The
lowest and highest ageswere 16 and 58 yearsold (they
were HIV-negative), which wassimilar to the previous
study in Thailand (12/57 years old; HIV-negative)
(Tunlayadechanont et al, 1997), and slightly differed

Vol 35 (Suppl 2) 2004

from the previous study in South Africa (9/72 years
old; HIV-negative) (Moosa and Coovadia, 1996).

Thediagnosis of CM was established on the basis
of clinical criteria, laboratory features, especially CSF
parameters. Most of the patients (HIV-positive and
HIV-negative) were admitted with the chief complaint
of headache with fever, more than headache alone. In
comparing the clinical presentations of HIV-positive
and HIV-negative groups, headache and neck stiffness
were more common among HIV-positive patients,
which may dueto thelarger proportion of HIV-positive
cases in the present series. This finding is different
from other researchers’, who have reported that HIV-
positive patients with CM have fewer neurological
signs, probably as a result of arelatively poor CSF
inflammatory response (Dismukes, 1988; Ennis and
Saag, 1993). However, this finding is similar to
previous studiesin South Africa(Moosaand Coovadia,
1996) and Thailand (Tunlayadechanont et al, 1997).
Elevation of intracranial pressure was found in both
groups(>20cmH,0). Thevery high opening pressure
of >60 cmH,0 wasfound only in HIV-positive patients
(4 cases). Thisfindingissimilar to the previous study
in Thailand (Tunlayadechanont et al, 1997). Thehigh

37



SOUTHEAST ASIAN J TRoP MED PuBLIC HEALTH

detection rate in this series may be due to the
progressive of CM in HIV infection. The relative
presence of CSF pleocytosis (>20 cells/mma) in HIV-
positive patientswas similar to thefinding inthe HIV-
negative group. Thisfindingisdlightly different from
the studies in South Africa (Moosa and Coovadia,
1996) and Thailand (Tunlayadechanont et al, 1997).

Reaching a definitive diagnosis for patients with
CM is important, as the clinical presentation and
routine hematol ogic, biochemical, and CSF resultsmay
overlap with tuberculosis. CM is often misdiagnosed
as tuberculous meningitis because of the limitations
of routine CSF examination. Specific tests should be
relied upon in confirming the suspected diagnosis,
including India ink smear, antigen detection, and
culture of C. necformans. In this study, three cases
wereinitially misdiagnosed as tuberculous meningitis
but later confirmed to be CM. Thisfinding is similar
to the previous study in South Africa (Moosa and
Coovadia, 1996).

In conclusion, differential diagnosis of cry-
ptococcal meningtis should be pursued when
investigating febrile immunocompromized patients
with signsand symptomsinvolving the central nervous
system.
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