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Abstract
Cryptococcal meningitis is a systemic infection that can be seen in immunosuppressed
patients. Altered mental status, somnolence, and obtundation are warning signs of poor
prognosis or advanced disease processes.

We present a 23-year-old female with a past medical history significant for human
immunodeficiency virus (HIV) obtained via vertical transmission who presented to the
emergency department (ED) with a gradual onset of worsening headache over 10 days, with
blurry vision, photophobia, nausea and vomiting, and progressive memory lapses. Her blood
tests, chest plain radiograph, and non-contrast brain computed tomography (CT) were normal.
In the ED, she developed a fever of 102°F and became more confused and agitated, with
interspersed screaming and yelling. A lumbar puncture (LP) showed elevated white blood cell
count and was positive for Cryptococcus neoformans; an opening pressure was unable to be
obtained due to patient agitation. Despite prompt intravenous antibiotics and antifungal
medications, her short, but tenuous hospital course involved declining mental status, requiring
intubation and multiple therapeutic lumbar punctures, with an elevated opening pressure of up
to 55 cm H2O. The patient suffered global ischemic encephalopathy and died on hospital day
two.

This case highlights the rapid decompensation of a young immunocompromised patient with
cryptococcal meningitis, as well as the importance of early disease management and
consultation to neurology and neurosurgery services. An important paradigm difference for
emergency medicine (EM) physicians in the management of increased intracranial pressure
(ICP) in patients with cryptococcal meningitis is avoiding acetazolamide, mannitol, and
steroids and considering the indication for neurosurgical interventions for severe cryptococcal
meningitis.
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Introduction
Cryptococcal meningitis is a systemic mycotic infection caused by the yeast Cryptococcus [1]
The pathogen Cryptococcus neoformans (C. neoformans) is predominately seen in
immunosuppressed patients with human immunodeficiency virus (HIV) or acquired
immunodeficiency syndrome (AIDS) [2]. C. neoformans infections can be subacute, chronic, and
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fatal and predominately affect the meninges and lungs [3-4]. Common symptoms include
headache, nausea, vomiting, and malaise [5]. In patients that have advanced disease, altered
mental status, somnolence, and obtundation are warning signs of poor prognosis [6].

Case Presentation
A 23-year-old female with a past medical history significant for human immunodeficiency virus
(HIV) obtained via vertical transmission presented to the emergency department (ED) with a
gradual onset of worsening headache over 10 days, with blurry vision, photophobia, nausea and
vomiting, and progressive memory lapses. The patient was diagnosed at age two, but she had
not taken any antiretroviral medications for the past year and she did not know her last CD4
count. The patient had visited two EDs previously, with unclear timelines, and was diagnosed
with sinusitis and discharged home with antibiotics. Review of systems was negative for fever,
nuchal rigidity, and weight loss.

On arrival to the ED, she had an initial temperature of 98.9°F, with a blood pressure of 94/79
mm Hg and a pulse rate of 79 beats/min. Her respiratory rate was 18 breaths/min with oxygen
saturation at 100%. She did not have any focal neurological deficits and she was alert and
oriented x 4. Her pupillary exam was significant for photophobia with equal and reactive 3 mm
pupils bilaterally. Her blood tests, including complete blood count (CBC), comprehensive
metabolic panel (CMP), urinalysis, and drugs of abuse screen were within normal limits.
Electrocardiogram (EKG) showed normal sinus rhythm and chest plain radiograph was
normal. A non-contrast brain computed tomography (CT) revealed no acute hemorrhage or
lesion. Upon reassessment in the ED, she developed a fever of 102°F and became more confused
and agitated, with interspersed screaming and yelling. A lumbar puncture (LP) was performed
in the lateral decubitus position to analyze the cerebral spinal fluid (CSF), with opening
pressure measurement due to concern for encephalitis; unfortunately, the patient was too
agitated to safely obtain a reliable opening pressure. Results from the LP showed a cloudy

appearing CSF, white blood cell (WBC): 22 (normal <5 per mm3), tube 1 red blood cell (RBC): 59

(normal <5 per mm3), % polymorphonuclear neutrophil (PMNs): 15% (normal 0% - 15%), %
lymphocytes: 66% (normal >50%), glucose: 43 (normal >40 mg/dL), protein: 66 (normal <50
mg/dL). Gram stain was positive for Cryptococcus neoformans/budding yeast with a
cryptococcal reactive antigen of 1:320 (normal <1:1). The patient was admitted to the medicine
floor with a diagnosis of cryptococcal meningitis and was started on intravenous amphotericin
B 250 mg every 24 hours and flucytosine 250 mg by mouth every six hours while in the ED, with
recommendations from neurology and infectious disease consultation.

On hospital day one, the patient had a waxing and waning mental status. A repeat LP was
performed by the inpatient team, which revealed an opening pressure of 55 cm H2O (normal
<21cm). The decision was made to remove about 22 mL of fluid, with a closing pressure of 12
cm H2O, with documented mental status improvements. The CD4+ result was noted to be 15
cells/uL, confirming the diagnosis for acquired immunodeficiency syndrome (AIDS) [7]. Later
that evening, while being transported for a repeat CT scan, the patient became acutely altered,
lethargic, and bradycardic to the 40s with a blood pressure of 128/83 mmHg, necessitating a
rapid response team (RRT). She was given one amp of D50 with a post-interventional point-of-
care glucose level of 206 mg/dL and subsequent improvement of her mental status. Her repeat
non-contrast brain CT showed no herniation and the patient was transferred to the intensive
care unit (ICU).

On hospital day two, the patient became severely agitated, with worsening mental status
changes, requiring 5 mg of intravenous haloperidol, followed by obtundation with decorticate
posturing and sluggish pupils. The patient was immediately intubated for airway protection
and a repeat non-contrast brain CT showed diffuse loss of gray-white matter differentiation
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with the maintenance of perfusion of the thalami and deep gray matter concerning for global
ischemic encephalopathy (Figure 1). Post-intubation LP revealed an opening pressure of 55 cm
H2O and 30 cc of bloody fluid were removed to reduce intracranial pressure. Shortly after the

procedure, the patient became tachycardic and a closing pressure was unattainable. She went
into pulseless electrical activity (PEA) cardiac arrest with a return to spontaneous circulation
after 30 seconds of chest compressions. Her post-arrest exam was significant for absent
brainstem reflexes and the patient was ultimately declared brain dead in the following week.

FIGURE 1: Post-intubation non-contrast computed tomography
of the brain demonstrating loss of gray-white matter
differentiation (arrow) with maintenance of perfusion of the
thalami and deep gray matter concerning for global ischemic
encephalopathy

Discussion
This is a tragic case report of cryptococcal neoformans meningitis in a young female patient
with AIDS, with rapid decompensation due to disease progression and increased intracranial
pressure.

Cryptococcal meningitis is a well-known but highly dangerous opportunistic HIV-related
infection of the spinal meninges and brain, with high mortality and morbidity. Globally, the
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incidence of cryptococcal meningitis in HIV-infected patients ranges from 0.04% to 12% per
year, with approximately 624,700 deaths a year within three months of diagnosis [1].
Approximately half of the surviving patients developed long-term neurological deficits
[2]. There was a correlation with a delay in the time of onset from symptoms to diagnosis, a
delay in time from presentation to diagnosis, female gender, and raised increased intracranial
pressure (ICP) with having poor neurological outcomes. Immunocompromised patients with
Cryptococcus gatti meningitis with CSF antigen titer > 256 experienced higher mortality rates
and worsening neurological sequela [2,8]. Our patient had a cryptococcal titer of 1:320.

The treatment of cryptococcal meningitis is divided into the induction phase, consolidation
phase, and maintenance phase. The induction phase consists of combination therapy with
intravenous amphotericin B (0.7-1.0mg/kg per day) plus oral flucytosine (100 mg/kg per day
divided into four doses) for at least two weeks for rapid sterilization of cryptococcal from the
CSF [9-10]. The role of flucytosine has been suggested to be the prevention of relapse when
used during the induction phase [6]. After a minimum of two weeks of induction therapy with
negative CSF cultures and clinical improvement, the consolidation phase begins with
fluconazole (400 mg (6 mg/kg) per day orally) for a minimum of eight weeks [8-9]. Antiretroviral
therapy (ART) should be started on patients with HIV during the consolidation phase for
immune restoration [10]. The maintenance phase consists of fluconazole (200-400 mg/kg per
day) for about six to 12 months for relapse prevention. Maintenance therapy can be
discontinued once CD4>100 cell/uL [11].

A major complication of cryptococcal neoformans meningitis is elevated intracranial pressure.
This has been suggested as the main cause of early mortality even after the onset of induction
therapy, as evident by our patient. The pathophysiology of elevated ICP in Cryptococcus
neoformans has been hypothesized as the decreased absorption at the arachnoid villi secondary
to increased CSF viscosity or microscopic plugs from cryptococcal polysaccharide [12]. There are
numerous treatment strategies for the management of increased ICP that range from serial
lumbar punctures, external lumbar and ventricular drain placements, and ventricular or lumbar
shunting [13]. Medical management of increased ICP with acetazolamide, mannitol, and
steroids in HIV-associated cryptococcal meningitis is not recommended [9,11,14].
Dexamethasone has been associated with decreased fungal clearance and increased adverse
event and disability in this population [15].

CSF drainage is a therapeutic method of ICP reduction, with a treatment endpoint of reducing
the opening pressure to less than 20 cm H20, or in cases of very high ICP, a 50% reduction of
the opening pressure [12]. Serial lumbar punctures are often the first procedure performed until
the patient CSF pressures are stabilized [16-17]. Neurosurgery consultation for lumbar shunt
should be considered if patients do not have relief of headache after lumbar puncture drainage,
have persistently elevated pressure after at least three lumbar puncture taps, even with the
initiation of antifungal therapy, or can no longer tolerate further lumbar punctures [18].

Conclusions
This case highlights the rapid decompensation of a young immunocompromised patient with
cryptococcal meningitis, as well as the importance of early disease management and
consultation to neurology and neurosurgery services. Patients at risk for developing
cryptococcal meningitis should be treated immediately with antibacterial and antifungal agents
in addition to obtaining and observing the opening CSF pressure throughout the patient’s
hospitalization, as increased CSF pressure is the main cause of early mortality. An important
paradigm difference for emergency medicine (EM) physicians in the management of increased
ICP in patients with cryptococcal meningitis is avoiding acetazolamide, mannitol, steroids, and
serial lumbar punctures, and considering the indication for neurosurgical interventions for
severe cryptococcal meningitis.

2019 Loye et al. Cureus 11(5): e4652. DOI 10.7759/cureus.4652 4 of 6



Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Thomas Jefferson
University issued approval N/A. This case report does not include any identifiable information
and is IRB exempt. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that
no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

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. 2009, 23:525-530. 10.1097/QAD.0b013e328322ffac

2. Aye C, Henderson A, Yu H, Norton R: Cryptococcosis-the impact of delay to diagnosis . Clin
Microbiol Infect. 2016, 22:632-635. 10.1016/j.cmi.2016.04.022

3. Strayer DS, Rubin E, Saffitz JE, Schiller AL: Rubin's Pathology: Clinicopathologic Foundations
of Medicine. Strayer DS, Rubin E (ed): Wolters Kluwer Health, Philadelphia; 2015.

4. Aguiar PADF, Pedroso RDS, Borges AS, Moreira TA, Araújo LB, Röder DVDB: The
epidemiology of cryptococcosis and the characterization of Cryptococcus neoformans isolated
in a Brazilian University Hospital. Rev Inst Med Trop Sao Paulo. 2017, 59:13. 10.1590/S1678-
9946201759013

5. Essentials of Clinical Mycology. Kauffman C, Pappas P, Sobel J, Dismukes W (ed): Springer,
NY; 2011.

6. Saag MS, Powderly WG, Cloud GA, et al.: Comparison of amphotericin B with fluconazole in
the treatment of acute AIDS-associated cryptococcal meningitis. The NIAID Mycoses Study
Group and the AIDS Clinical Trials Group. N Engl J Med. 1992, 326:83-89.
10.1056/NEJM199201093260202

7. Terms, definitions, and calculations used in CDC HIV surveillance publications. Centers for
Disease Control and Prevention. (2016). Accessed: April 7, 2018:
https://www.cdc.gov/hiv/statistics/surveillance/terms.html.

8. Chen SC, Slavin MA, Heath CH, et al.: Clinical manifestations of Cryptococcus gattii infection:
determinants of neurological sequelae and death. Clin Infect Dis. 2012, 55:789-798.
10.1093/cid/cis529

9. Perfect JR, Dismukes WE, Dromer F, et al.: Clinical practice guidelines for the management of
cryptococcal disease: 2010 update by the Infectious Diseases Society of America. Clin Infect
Dis. 2010, 50:291-322. 10.1086/649858

10. Mofenson LM, Brady MT, Danner SP, et al.: Guidelines for the prevention and treatment of
opportunistic infections among HIV-exposed and HIV-infected children: recommendations
from CDC, the National Institutes of Health, the HIV Medicine Association of the Infectious
Diseases Society of America, the Pediatric Infectious Diseases Society, and the American
Academy of Pediatrics. MMWR Recomm Rep. 2009, 58:1-166.

11. Doblecki-Lewis S, Cohen S, Liu A: Clinical treatment options infectious diseases: update on
PrEP implementation, adherence, and advances in delivery. Curr Treat Options Infect Dis.
2015, 7:101-112. 10.1007/s40506-015-0046-4

12. Denning DW, Armstrong RW, Lewis BH, Stevens DA: Elevated cerebrospinal fluid pressures in
patients with cryptococcal meningitis and acquired immunodeficiency syndrome. Am J Med.
1991, 91:267-272.

13. Bollela VR, Frigieri G, Vilar FC, et al.: Noninvasive intracranial pressure monitoring for HIV-
associated cryptococcal meningitis. Braz J Med Biol Res. 2017, 50:6392. 10.1590/1414-
431X20176392

14. Newton PN, Thai le H, Tip NQ, et al.: A randomized, double-blind, placebo-controlled trial of

2019 Loye et al. Cureus 11(5): e4652. DOI 10.7759/cureus.4652 5 of 6

https://dx.doi.org/10.1097/QAD.0b013e328322ffac
https://dx.doi.org/10.1097/QAD.0b013e328322ffac
https://dx.doi.org/10.1016/j.cmi.2016.04.022
https://dx.doi.org/10.1016/j.cmi.2016.04.022
https://www.worldcat.org/title/rubins-pathology-clinicopathologic-foundations-of-medicine/oclc/878915189
https://dx.doi.org/10.1590/S1678-9946201759013
https://dx.doi.org/10.1590/S1678-9946201759013
https://www.springer.com/us/book/9781441966391
https://dx.doi.org/10.1056/NEJM199201093260202
https://dx.doi.org/10.1056/NEJM199201093260202
https://www.cdc.gov/hiv/statistics/surveillance/terms.html
https://www.cdc.gov/hiv/statistics/surveillance/terms.html
https://dx.doi.org/10.1093/cid/cis529
https://dx.doi.org/10.1093/cid/cis529
https://dx.doi.org/10.1086/649858
https://dx.doi.org/10.1086/649858
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2821196/
https://dx.doi.org/10.1007/s40506-015-0046-4
https://dx.doi.org/10.1007/s40506-015-0046-4
https://www.amjmed.com/article/0002-9343(91)90126-I/pdf
https://dx.doi.org/10.1590/1414-431X20176392
https://dx.doi.org/10.1590/1414-431X20176392
https://dx.doi.org/10.1086/342299


acetazolamide for the treatment of elevated intracranial pressure in cryptococcal meningitis.
Clin Infect Dis. 2002, 35:769-772. 10.1086/342299

15. Beardsley J, Wolbers M, Kibengo FM, et al.: Adjunctive dexamethasone in HIV-associated
Cryptococcal meningitis. N Engl J Med. 2016, 374:542-554. 10.1056/NEJMoa1509024

16. Kambugu A, Meya DB, Rhein J, et al.: Outcomes of cryptococcal meningitis in Uganda before
and after the availability of highly active antiretroviral therapy. Clin Infect Dis. 2008,
46:1694-1701. 10.1086/587667

17. Rolfes MA, Hullsiek KH, Rhein J, et al.: The effect of therapeutic lumbar punctures on acute
mortality from cryptococcal meningitis. Clin Infect Dis. 2014, 59:1607-1614.
10.1093/cid/ciu596

18. Cherian J, Atmar RL, Gopinath SP: Shunting in cryptococcal meningitis . J Neurosurg. 2016,
125:177-186. 10.3171/2015.4.JNS15255

2019 Loye et al. Cureus 11(5): e4652. DOI 10.7759/cureus.4652 6 of 6

https://dx.doi.org/10.1086/342299
https://dx.doi.org/10.1056/NEJMoa1509024
https://dx.doi.org/10.1056/NEJMoa1509024
https://dx.doi.org/10.1086/587667
https://dx.doi.org/10.1086/587667
https://dx.doi.org/10.1093/cid/ciu596
https://dx.doi.org/10.1093/cid/ciu596
https://dx.doi.org/10.3171/2015.4.JNS15255
https://dx.doi.org/10.3171/2015.4.JNS15255

	A Case Report: Tragic Death in a Young Patient with Human Immunodeficiency Virus Due to Cryptococcal Meningitis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Post-intubation non-contrast computed tomography of the brain demonstrating loss of gray-white matter differentiation (arrow) with maintenance of perfusion of the thalami and deep gray matter concerning for global ischemic encephalopathy

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


