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Case Report
Cryptococcal meningitis in an immunocompetent  
patient: a case report and review of the literatures
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Abstract: Cryptococcal meningitis is an opportunistic infection in immunosuppressed hosts with high morbidity and 
mortality. Once suffering from cryptococcal meningitis, immunocompetent patients are more likely to achieve poor 
outcome, because of the powerful immune response. Here we present a case of cryptococcal meningitis occurring 
in an immunocompetent host with no definite underlying diseases and no history of taking immunosuppressive 
agents. We highlight the importance of timely diagnosis and optimal treatment of the cryptococcal infection in im-
munocompetent patients.
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Introduction

Cryptococcal meningitis, caused by the Cryp- 
tococcus neoformans, a ubiquitous environ-
mental fungus, is a fatal HIV-related opportu-
nistic infection. With the enhancement of the 
relevance ratio and recognition of its life-threat-
ing effect, cryptococcal meningitis draws more 
and more clinicians’ attention. According to the 
official statistics, there are approximately one 
million new cases each year worldwide and the 
lethality is more than 50 percent [1, 2]. The 
high morbidity and a need of long-term treat-
ment increase the economic and medical bur-
den in sub-Saharan Africa and Southeast Asia, 
the most heavily affected areas [1].

As an encapsulate yeast, C. neoformans can be 
constantly found in soil, pigeon feces, milk and 
human beings’ oral cavity as well [3]. It usually 
invades the immunocompromised hosts thr- 
ough respiratory tract and damaged skins ex- 
posure to pigeon feces, leading to the varied 
infection: pulmonary cryptococcosis, skin nod-
ules, cryptococcal meningitis, cryptococcus ba- 
cteremia, etc [3].

C. neoformans frequently causes opportunis- 
tic infections in immunocompromised patients 

with underlying diseases, such as HIV, solid 
organ transplantation, liver cirrhosis, tuberculo-
sis, SLE and other diseases which need the 
long-term therapy of immunosuppressive agent 
[1, 3]. However, immunocompetent hosts are 
rarely reported to get cryptococcal infection. It 
is easy to make a misdiagnosis as viral or bac-
terial meningitis, when immunocompetent pa- 
tient manifests with headache, fever and other 
altered mental status [4]. Therefore, the early 
confirmation calls for accumulated clinical ex- 
perience and sensitive laboratory tests.

Case report

A 39-year-old Chinese male, a native of Wen- 
zhou and working as an office clerk, visited our 
hospital with a complaint of persistent terrible 
headache and a fever with the temperature 
waving around 39 degree centigrade for nearly 
a month. His examination of Magnetic Reson- 
ance Imaging of brain in other hospital indicat-
ed the cerebral edema and diffused abnormal 
signal in the occipitotemporal convolutions and 
basal ganglia (Figure 1). He denied vomit, 
twitch, coma, visual disturbance, weight loss or 
any other symptoms originally, and the past 
medical history revealed that he was healthy 
with no history of alcoholism, hypertension, dia-
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betes, liver diseases, sarcoidosis or taking any 
immunosuppressive drugs.

On physical examination he had a body tem-
perature of 39.3 degree centigrade, blood 
pressure 135/70 mmHg and a regular pulse of 
78 beats/min. The color of his mucous mem-
brane and skin were normal without rash or 
herpes. And his physical examination of heart 
and lungs as well as pupillary light reflex showed 

normal. Although the Babinski’s sign and Ker- 
ning’s sign were negative, his stiff-neck was 
suspicious.

His original blood routine and biochemical  
analysis revealed no abnormality: erythrocyte 
4.33*10^9/mm³, leukocyte 5.87*10^6/mm³, 
the percentage of monocyte 15.4%, platelet 
246*10^6/mm³, hemoglobin 13.3 g/dl, albu-
min 45 g/l, glucose 5.6 mmol/l, normal renal 

Firgue 1. MRI of brain in February 2015 demonstrated (A) hyperintense signal in basal ganglia region, (B) diffused 
brain edema in on T2-weighted images.

Figure 2. Microscopy of CSF at second lumbar puncture. (A) C. neoformans with indian ink staining (B) capsule of 
the C. neoformans.
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and liver function. There was no suspicious 
tumor marker, and no HIV, hepatitis B, hepatitis 
C and syphilis as well. The initial lumbar punc-
ture reveled: leukocyte 200*10^3/mm³, pro-
teins 77 g/l, chloridum 114 mmol/l, no organ-
ism founded.

Without any accurate evidence of cryptococcal 
meningitis infection, he was treated empirically 
with mannitol to alleviate intracranial pressure, 
acyclovir and ceftriaxone sodium for viral men-
ingitis and bacterial meningitis, respectively. 
However, there was no clinic improvement, and 
he began to lose his consciousness and the 
temperature was barely normal. Fortunately, 
the second lumbar puncture report indicated 
that Cryptococcus neoformans was found in 
high power field of vision, he was confirmed of 
cryptococcal meningitis (Figure 2). Immediately, 
he started to receive the intravenous adminis-
tration of amphotericin B 0.7 mg/kg/day and 
take flucytosine orally 1.0 g/day. While, after 2 
weeks of antifungal treatment, the following 
biochemical analysis suggested renal dysfunc-
tion and liver injury: serum creatinine 110 
umol/l, alkaline phosphate 82 u/l, γ-glutamyl 
transferase 50 u/l. Considering the amphoteri-
cin B’s renal toxicity and hepatotoxicity, we 
chose the fluconazole 400 mg/day intrave-
nously combing with flucytosine for the follow-
ing therapy. At week 4, he failed to obtain obvi-
ous clinic improvement and the third lumbar 
puncture result showed that cryptococcal cap-

sular polysaccharide antigen was 1:128 with-
out organism found. What’s worse, he began to 
be disturbed with blurred vision, and the retina 
angiograph indicated retinitis and choroid plex-
us space-occupying lesions. As his creatinine 
clearance rate was almost approaching normal, 
we increased the dose of fluconazole to 600 
mg at week 4, after which his symptoms slowly 
alleviated. At week 8, the fourth lumbar punc-
ture result indicated that cryptococcus antigen 
was still positive although culture result showed 
negative. We continued the combination of flu-
conazole 600 mg intravenously and flucytosine 
orally taken 1.0 g per day for consolidation ther-
apy. At week 18, even though the patient still 
complained about slightly reduced visual acu-
ity, he got no headache and any other discom-
fort. As the MRI report of brain also revealed 
the improvement (Figure 3), we started the 
treatment of fluconazole 400 mg and flucyto-
sine 1.0 g orally taken per day. At week 20, the 
fifth lumber puncture indicated negative result 
and he began to receive the prophylactic appli-
cation of sole oral fluconazole 400 mg/day. 
After the patient discharged, he was under 
close monitoring and visited the follow-up clinic 
regularly for six months.

Discussion

This case highlights the importance of timely 
confirmation and optimal antifungal treatment 
of immunocompetent hosts’ cryptococcal men-

Firgue 3. MRI of brain in April 2015 showed (A) hyperintense signal in basal ganglia and (B) brain edema in occipital 
region ameliorated obiviously compare to the February one on T2-weighted images.
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ingitis infections. Cryptococcal meningitis often 
begins with nonspecific clinical manifestations 
such as headache, dispirited and fever, hardly 
correlate to cryptococcal infection [4]. There- 
fore, the early diagnosis relies on the laboratory 
tests, imageology character and clinical experi-
ence. Even though the positive culturing result 
of the organism in cerebrospinal fluid is regard 
as the golden standard for diagnosis of crypto-
coccal meningitis. It requires precise laborato- 
ry infrastructures and skilled technicians, the 
same as the microscopy of the organism, which 
are difficult for the resource-limited countries 
[5]. On the other hand, its poor sensitivity is 
likely to result in the misdiagnosis. In this case, 
we took the latex agglutination test (LA test) to 
detect the cryptococcal capsular polysaccha-
ride antigen in the blood and CSF in addition to 
culturing and microscope. The LA test, widely 
used in developed regions, is more sensitive 
and convenient than microscopy of the organ-
ism, which is still too expensive for the deve- 
loping countries. In recent published litera-
tures, another new diagnostic method-lateral 
flow immunochromatographic assay (LFA) is 
recommended, which is more cost-effective, 
just requiring a drop of blood or CSF, only taking 
ten minutes to report and can be shipped at 
room temperature [6]. So LFA is more suitable 
for diagnosis of cryptococcal meningitis in the 
sub-Saharan Africa and Southeast Asia, where 
most of the world’s cryptococcosis occur [5, 6].

Comparing to the accurate diagnosis, early 
establishment of appropriate antifungal treat-
ment is more important for improving the prog-
nosis. Because of the suboptimal initial antifun-
gal treatment and intense host immune res- 
ponse, the immunocompetent patients with 
cryptococcus infections are more likely to expe-
rience poor outcome [4]. However, the exact 
influence of normal immune response in the 
prognosis of cryptococcal meningitis is not 
clear yet [2]. So clinicians should be familiar 
with treatment guidelines and know the indica-
tion and contraindication of each antifungal 
drug well.

According to the Infection Disease Society of 
America (IDSA) guidelines, the combination of 
Amphotericin B and flucytosine is recommend-
ed for the treatment of induction phase [7, 8]. 
But the prolong treatment of Amphotericin B 
will lead to renal failure, inevitably. The second-
ary reaction also occurs in this case, so we 
chose the combination of fluconazole and flucy-

tosine instead. Even though the drug resistance 
and poor organism clearance of fluconazole are 
frequently reported, the combination achieved 
success in this case at last. Except those con-
versant antifungal agents, recent published lit-
eratures reveal that voriconazole is excellent in 
vivo activity against C. neoformans with good 
CSF penetration [9, 10]. And it contributes to 
the reduction of fungal load and prolonged sur-
vival in the animal disease models of CM [10]. 
Itraconazole is effective for cryptococcus clear-
ance as well and less resistance reported in 
tests in vitro than fluconazole [11]. Due to its 
poor penetration into central nervous system, 
itraconazole is rarely recommended for the rou-
tine therapy of cryptococcal infection [12]. In 
the future, individual therapy would be carried 
out on the basis of the characteristic result of 
fungal susceptibility and resistance.

Although cryptococcal meningitis infection is 
rare among immunocompetent patients, the 
delayed diagnosis and suboptimal treatment 
result in the poor prognosis and high mortality. 
So we outline the importance of suspicion for 
cryptococcal infection in immunocompetent 
patients with subtle clinical presentation.
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