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A B S T R A C T

Cryptococcal meningoencephalitis (CM) is one of the major causes of mortality and morbidity in
immunocompromised patients estimating 650,000 deaths each year. Across the globe, CM has been
occasionally seen in apparently immunocompetent patients who otherwise don’t have established risk
factors. The clinical presentation of CM in immunocompetent hosts is subtle and often results in
complications including persistent neurological deficits and death. We present a case of Cryptococcal
neoformans meningitis in a diabetic female with no other identified risk factors. Although her clinical
presentation was atypical, her clinical course was uncomplicated. The pathophysiology in immunocom-
petent hosts appears somewhat different, so is the clinical presentation. Since there are no separate
evidence-based treatment recommendations, it is challenging to treat this group of patients. There seems
to be a need for further studies for management in CM for HIV negative, non-transplant
immunocompetent patients.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case

A 61 years old female with a past medical history of diabetes
mellitus and hypertension presented to a tertiary level hospital in
Kathmandu, Nepal with three days of fever and two days of altered
mental status associated with vomiting for the same duration and
three months of new-onset headache. Her family members had
noticed increasing irritability and subtle personality changes for
more than three months. The patient had documents from an
outside facility per which she was treated for bacterial meningitis
for the same symptoms very recently, but she continued to
deteriorate. She was a retired schoolteacher and didn’t have
exposure to avian dropping or farming. She was a non-smoker all
her life, never consumed alcohol, and didn’t use intravenous drugs.

None of her parents, siblings, or children had symptoms suggestive
of genetic immunodeficiencies.

On examination, she was disoriented, but obeying commands,
vitals were within normal limits, in the emergency room, Glasgow
Coma Scale (GCS) was 14/15, motor strength was 4/5 in upper and
lower extremities bilaterally, deep tendon reflexes were 3+, and neck
rigidity was noted. MRI of the brain was done which was notable for
T2 white mater hyperintensity of presumed vascular origin and mild
atrophic changes without evidence of melanosis. Labs were notable
for sodium of 101 mmol/L, leukocytosis of 14,000/uL, and otherwise
normal. Cerebrospinal fluid (CSF) analysis revealed WBC of 5/mm3,
Totalproteinof75mg/dL,andglucoseof73 mg/dL. India ink stainwas
positive for the fungal capsule which was suggestive of Cryptococcal
meningitis (Table 1). Lumbar puncture opening pressure was
measured more than 25 mmHg that prompted the physician to test
for fungal infection, and the microbiologist was requested to look for
Cryptococcus. HIV 1/2 ELISA test was non-reactive, Hepatitis A IgM,
HBsAg, Hepatitis C IgM were negative, and serum quantiferon was
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also negative. HBA1C was 9 mmol/mol.
She was admitted to the intensive care unit and was started on

intravenous liposomal Amphotericin B. Flucytosine is not available
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2020.e00988&domain=pdf
mailto:racharya@capefearvalley.com
mailto:kishorkhanal01@gmail.com
mailto:kishorkhanal01@gmail.com
mailto:prabhaw@hotmail.com
mailto:skafle@broncos.uncfsu.edu
mailto:skafle@broncos.uncfsu.edu
mailto:vsavaliya@idcarepa.com
https://doi.org/10.1016/j.idcr.2020.e00988
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.idcr.2020.e00988
http://www.sciencedirect.com/science/journal/22142509
www.elsevier.com/locate/idcr


i
i
d
C
d
n
I
p
t
i
o
t
h
m
s
w

A

T
C

T
T

C

R. Acharya, K. Khanal, P. Upadhyaya et al. IDCases 22 (2020) e00988
n Nepal and thus could not be used. She was also started on
ntravenous dexamethasone 4 mg every 6 h. An external lumbar
rain was inserted with daily removal of approximately 20 mL of
SF. On the fifth day, the pressure was less than 20 mmHg and the
rain was removed. Marked improvement in mental status was
oted on day 5 with complete resolution of headache on day 7.
ndian Ink Stain was positive on days 1, 2, 5, and 7 (Picture 1 ). The
atient continued to improve on therapy and the India ink stain on
he 15th day was negative. She received Amphotericin B for 14 days
n the intensive care unit and was transferred to the medical floor
n oral fluconazole 800 mg per day. The dexamethasone was
apered and was stopped on day 10. She was eventually discharged
ome with 8 weeks of oral fluconazole with weekly liver enzymes
onitoring (See attached timeline in Table 2). She continued to
how improvement with no side effects from fluconazole at 4
eeks follow up.
Fungal culture grew Cryptococcus neoformans. Cryptococcal

ntigen tests in CSF or serum were not able to be performed due to

financial constraints which is not uncommon in resource-limited
low- and middle-income countries.

Discussion

Annually one million patients with HIV infection are affected by
central nervous system Cryptococcal infection which results in 650,000
deaths [1]. Cryptococcus neoformans is pathogenic encapsulated yeast
which can cause a spectrum of disease ranging from symptomatic
pulmonary colonization to fatal disseminated disease [2]. Acquired
Immuno Deficiency Syndrome (AIDS) and solid organ transplant
recipients are known to be at risk for CM. Other less established risk
factors are glucocorticoid therapy, hematologic malignancy, congenital
immunodeficiency syndromes, and organ failure [3].

A multicenter study done in the United States of America (USA)
with cryptococcosis in people without HIV concluded that the
central nervous system was affected the more than lungs, skin, or
bloodstream. This study didn’t recognize diabetes mellitus as a risk
factor in sub-group analysis, though 30 % of the sample were labeled
as no underlying condition. Headache and altered mental status
were the most common presenting symptoms [3]. Few studies have
attempted to recognize diabetes mellitus as a risk factor for
Cryptococcal infection who were not immunocompromised other-
wise, but those studies were done with a small sample size though
the lengths of the studies were long. The smaller sample size is likely
because of the rarity of the CM in immunocompetent individuals.
Headache, altered mental status, and fever were the most common
symptoms in two of the studies, and fever and shortness of breath
wasthemost commonpresentationintheotherstudy[4–6].Arecent
retrospective study in the USA identified diabetes mellitus as a major
co-morbidity in immunocompetent and solid organ transplant
patients [7]. To date, diabetes mellitus has not been established as an
independent risk factor CM but there are case reports that describe
CM in patients with diabetes.

Cryptococcus has the propensity to infect the nervous system
[2]. Cryptococcal central nervous system (CNS) disease in non-HIV,
non-transplant patients tends to have more serious outcomes in
terms of morbidity and mortality. The possible explanation is

able 1
SF: Cerebrospinal Fluid.

CSF Day 1 Day 2 Day 5 Day 7 Day 15

Opening pressure mmHg >25 >25 <20 <20 <20
Appearance Clear Clear Clear Clear Clear
Cell count/mm3 5 3 4 3 5
Glucose mg/dL 53 80 5 6 24
Protein mg/dL 75 61 4 5 33
Indian Ink Stain Positive Positive Positive Positive Negative

Picture 1. Indian Ink Stain Stain.

able 2
imeline of the events.
SF: Cerebrospinal fluid, MRI: Magnetic Resonance Imaging, LP: Lumbar Puncture.
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because of subacute presentation, delayed diagnosis, sequelae of
overwhelming host immune response, and unique pathophysiolo-
gy [8]. One study showed that solid organ transplant recipients
also have a serious course and increased mortality compared to
HIV positive counterparts [7]. In diabetics, hyperglycemia impairs
the cell-mediated immunity, but paradoxically inflammatory
cytokines are chronically elevated as a result such that there
could be an exaggerated response to cryptococcus infection which
can lead to increased mortality [2,9,10]. There are reported cases in
which patients died because of the overwhelming immune
response [11,12] or had significant morbidity [13]. Therefore
implication of anti-inflammatory measures like steroids to control
the overwhelming immune response in diabetic patients with CM
may have an adjunctive role in the management [8]. With the
increasing global prevalence of diabetes [14], and emerging
sporadic cases of CM in immunocompetent and a proper study
to see the correlation between DM, and CM is necessary.

The approach to CM treatment in immunocompetent hosts is
based on studies that were conducted decades ago with people living
with HIV and there are no evidence-based guidelines for CM
treatment in immunocompetent hosts. The current recommenda-
tion is to treat with at least 2 weeks of Amphotericin B plus
Flucytosine combination, and consolidation with fluconazole for 8–
10 weeks. Repeat CSF culture to confirm sterilization is recom-
mended before starting the consolidation phase [15]. In resource-
limited, the low-income country such as Nepal, the unavailability of
Flucytosine can lead to increased mortality and morbidity [16,17].

Since CM in immunocompetent and immunocompromised
seems to be different in presentation and outcome there seems to
be need for studies on immunocompetent patients considering the
toxicity of the medicines used and possible adjunct steroids
therapy to tackle immune response. In our case despite the atypical
presentation CM was diagnosed because of high index of suspicion.
The out of hospital treatment failure for bacterial meningitis raised
the suspicion for CM. The favorable outcome is possibly because of
the use of steroid in adjunction to Amphotericin-B.

Conclusion

Although Cryptococcal meningitis is mostly seen in immuno-
compromised hosts, it has been occasionally seen in immunocom-
petent individuals. There is growing evidence that DM may be a
risk factor for CM and CM should be considered in diabetic patients
with new-onset persistent headache or mental status change. CM
in immunocompetent seems to have different pathophysiology
and clinical presentation, more on studies on immunocompetent
patients that might suggest adjunct therapy like steroids for host
immune response seems necessary.

Consent

Verbal Consent.

Authors contribution

Roshan Acharya: Draft, literature review.

Kishor Khanal, Prabhaw Upadhyaya: Direct patient care,
Literature Review.

Smita Kafle: Draft, Literature Review.
Vipul Savaliya: Proof reading.

Declaration of Competing Interest

The authors report no declarations of interest.

Acknowledgment

None.

References

[1] Park BJ, Wannemuehler KA, Marston BJ, Govender N, Pappas PG, Chiller TM.
Estimation of the current global burden of cryptococcal meningitis among
persons living with HIV/AIDS. AIDS Lond Engl 2009;23(February (4)):525–30.

[2] May RC, Stone NRH, Wiesner DL, Bicanic T, Nielsen K. Cryptococcus: from
environmental saprophyte to global pathogen. Nat Rev Microbiol 2016;14
(2):106–17.

[3] Pappas PG. Cryptococcal infections in non-HIV-infected patients. Trans Am
Clin Climatol Assoc 2013;124:61–79.

[4] Lee SJ, Choi HK, Son J, Kim KH, Lee SH. Cryptococcal meningitis in patients with
or without human immunodeficiency virus: experience in a tertiary hospital.
Yonsei Med J 2011;52(May (3)):482–7.

[5] Li Y, Fang W, Jiang W, Hagen F, Liu J, Zhang L, et al. Cryptococcosis in patients
with diabetes mellitus II in mainland China: 1993-2015. Mycoses 2017;60
(November (11)):706–13.

[6] Kiertiburanakul S, Wirojtananugoon S, Pracharktam R, Sungkanuparph S.
Cryptococcosis in human immunodeficiency virus-negative patients. Int J
Infect Dis 2006;10(January (1)):72–8.

[7] George IA, Spec A, Powderly WG, Santos CAQ. Comparative epidemiology and
outcomes of human immunodeficiency virus (HIV), Non-HIV non-transplant,
and solid organ transplant associated cryptococcosis: a population-based
study. Clin Infect Dis Off Publ Infect Dis Soc Am 2018;66(4):608–11.

[8] Ecevit IZ, Clancy CJ, Schmalfuss IM, Nguyen MH. The poor prognosis of central
nervous system cryptococcosis among nonimmunosuppressed patients: a call
for better disease recognition and evaluation of adjuncts to antifungal therapy.
Clin Infect Dis Off Publ Infect Dis Soc Am 2006;42(May (10)):1443–7.

[9] Nakamura K, Yamagishi S, Adachi H, Matsui T, Kurita-Nakamura Y, Takeuchi M,
et al. Circulating advanced glycation end products (AGEs) and soluble form of
receptor for AGEs (sRAGE) are independent determinants of serum monocyte
chemoattractant protein-1 (MCP-1) levels in patients with type 2 diabetes.
Diabetes Metab Res Rev 2008;24(February (2)):109–14.

[10] Huffnagle GB, Lipscomb MF, Lovchik JA, Hoag KA, Street NE. The role of CD4+
and CD8+ T cells in the protective inflammatory response to a pulmonary
cryptococcal infection. J Leukoc Biol 1994;55(January (1)):35–42.

[11] Kushawaha A, Mobarakai N, Parikh N, Beylinson A. Cryptococcus neoformans
meningitis in a diabetic patient–the perils of an overzealous immune
response: a case report. Cases J 2009;19(November (2)):209.

[12] Jha MK, Mohanty A, Gupta P. Cryptococcus gattii meningitis in a diabetic adult
in South India. J Fam Med Prim Care 2019;8(March (3)):1253–6.

[13] Owuor OH, Chege P. CRYPTOCOCCAL meningitis in a HIV negative newly
diagnosed diabetic patient: a CASE report. BMC Infect Dis 2019;19(January
(1)):5.

[14] Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2 diabetes
mellitus and its complications. Nat Rev Endocrinol 2018;14(2):88–98.

[15] Perfect JR, Dismukes WE, Dromer F, Goldman DL, Graybill JR, Hamill RJ, et al.
Clinical practice guidelines for the management of cryptococcal disease: 2010
update by The Infectious Diseases Society of America. Clin Infect Dis Off Publ
Infect Dis Soc Am 2010;50(February (3)):291–322.

[16] Loyse A, Dromer F, Day J, Lortholary O, Harrison TS. Flucytosine and
cryptococcosis: time to urgently address the worldwide accessibility of a
50-year-old antifungal. J Antimicrob Chemother 2013;68(November
(11)):2435–44.

[17] Jha A, Adhikari S, Sigdel Kr, Paudyal B, Basnyat B, Kayastha G, et al. Case report:
cryptococcal meningitis in an apparently immunocompetent patient in Nepal -
challenges in diagnosis and treatment. Wellcome Open Res 2019;4:55.
3

http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0005
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0005
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0005
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0010
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0010
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0010
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0015
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0020
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0025
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0030
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0035
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0040
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0045
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0050
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0055
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0055
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0055
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0060
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0060
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0065
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0065
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0065
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0070
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0070
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0075
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0080
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0085
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0085
http://refhub.elsevier.com/S2214-2509(20)30296-1/sbref0085

	Diabetes mellitus as a risk factor for cryptococcal meningitis in immunocompetent
	Case
	Discussion
	Conclusion
	Consent
	Authors contribution
	Declaration of Competing Interest
	Acknowledgment
	References


