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Pr esen tation of C a se

Dr. Stephanie M. Shatzman (Medicine): A 24-year-old man was admitted to this hos-
pital in the spring of 2020 because of headache and coronavirus disease 2019 
(Covid-19), the illness caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2).

The patient had been in his usual state of health until 3 weeks before this ad-
mission, when fatigue, generalized weakness, and headache developed. He also 
had myalgias, nausea, and vomiting but no fever, cough, or diarrhea. Ibuprofen 
and aspirin did not alleviate the symptoms.

Two weeks later, headache and weakness persisted and new shortness of breath, 
pleuritic pain, and anorexia developed. Five days before this admission, the patient 
sought evaluation at a local urgent care clinic. The temperature was 36.8°C, and 
the oxygen saturation 98% while he was breathing ambient air. Physical examina-
tion was normal. Laboratory test results are shown in Table 1. A nasopharyngeal 
swab was obtained to test for SARS-CoV-2 RNA. Intramuscular ketorolac was ad-
ministered, and the patient was discharged home with recommendations to quar-
antine.

The next day, SARS-CoV-2 RNA was detected in the nasopharyngeal swab, and 
the patient had a telemedicine visit through the urgent care clinic. He reported 
headache, nausea, anorexia, and weakness. Four days later, the headache wors-
ened, and he had presyncope; he sought evaluation at the emergency department 
of this hospital.

On arrival at the emergency department, multiple episodes of vomiting oc-
curred. The patient described headache and pain localized behind the eyes, as well 
as persistent shortness of breath, pleuritic pain, myalgias, nausea, vomiting, and 
anorexia. There was no fever, cough, abdominal pain, or diarrhea. The patient had 
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undergone an appendectomy during childhood; 
he reported no other known medical conditions, 
was taking no medications, and had no known 
allergies to medications.

The patient was born in Central America and 
was a university student there when he immi-

grated to the United States 3 months before 
admission. He worked in landscaping. He had 
had heterosexual contacts before immigration 
and reported that he had used condoms. He did 
not smoke tobacco or electronic cigarettes, drink 
alcohol, or use illicit drugs. He lived in an apart-

Table 1. Laboratory Data.*

Variable
Reference Range, 
Urgent Care Clinic

5 Days before 
Current Admission, 
Urgent Care Clinic

Reference Range, 
This Hospital†

On Current 
Admission,  

This Hospital

White‑cell count (per μl) 4000–11,000 8590 4500–11,000 7970

Differential count (per μl)

Neutrophils 1800–7000 6470 1800–7700 5940

Lymphocytes 1000–4800 1250 1000–4800 980

Monocytes 200–1200 730 200–1200 1050

Hemoglobin (g/dl) 13.5–17.5 12.7 13.5–17.5 13.1

Hematocrit (%) 41.0–53.0 37.8 41.0–53.0 38.6

Platelet count (per μl) 150,000–450,000 305,000 150,000–400,000 353,000

Sodium (mmol/liter) 136–145 134 135–145 134

Potassium (mmol/liter) 3.6–5.1 3.8 3.4–5.0 3.4

Chloride (mmol/liter) 98–107 95 98–108 93

Carbon dioxide (mmol/liter) 22–32 26 23–32 23

Urea nitrogen (mg/dl) 6–20 6 8–25 5

Creatinine (mg/dl) 0.6–1.3 0.76 0.60–1.50 0.74

Glucose (mg/dl) 65–99 113 70–110 108

Alanine aminotransferase (U/liter) 10–50 19 10–55 32

Aspartate aminotransferase (U/liter) 15–41 27 10–40 20

Alkaline phosphatase (U/liter) 32–100 111 45–115 117

Total protein (g/dl) 6.1–8.1 8.4 6.3–8.3 8.2

Albumin (g/dl) 3.5–5.2 4.6 3.3–5.0 4.4

Globulin (g/dl) 1.9–4.1 3.8 1.9–4.1 3.8

Creatine kinase (U/liter) 60–400 49

Lactate dehydrogenase (U/liter) 110–210 166

Lactic acid (mmol/liter) 0.5–2.0 1.5

Procalcitonin (ng/ml) 0.00–0.08 0.04

C‑reactive protein (mg/liter) <8.0 0.7

Erythrocyte sedimentation rate (mm/hr) 0–13 22

Ferritin (μg/liter) 20–300 314

d‑dimer (ng/ml) <500 401

*  To convert the values for urea nitrogen to millimoles per liter, multiply by 0.357. To convert the values for creatinine to 
micromoles per liter, multiply by 88.4. To convert the values for glucose to millimoles per liter, multiply by 0.05551. To 
convert the values for lactic acid to milligrams per deciliter, divide by 0.1110.

†  Reference values are affected by many variables, including the patient population and the laboratory methods used. The 
ranges used at Massachusetts General Hospital are for adults who are not pregnant and do not have medical conditions 
that could affect the results. They may therefore not be appropriate for all patients.
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ment in an urban area of Massachusetts with 
nine other people, including his brother and 
sister and their families. The patient did not 
know his family medical history.

On examination, the temperature was 36.1°C, 
the blood pressure 134/90 mm Hg, the heart rate 
62 beats per minute, the respiratory rate 16 breaths 
per minute, and the oxygen saturation 99% 
while the patient was breathing ambient air. The 
body-mass index (the weight in kilograms di-
vided by the square of the height in meters) was 
21.3. The patient appeared fatigued, diaphoretic, 
and lethargic. He was intermittently agitated 
and increasingly somnolent, falling asleep mul-
tiple times during a conversation. He frequently 
squeezed his eyes closed and used his hands to 
hit his head, stating that it hurt. The pupils were 
equal and reactive to light; there was no nuchal 
rigidity. He was alert and oriented and followed 
commands. Cranial nerve examination was nor-
mal, but rotation of the head or lifting of the leg 
caused pain in the head, eyes, and neck. The 
lungs were clear. The remainder of the examina-
tion was normal.

Results of urinalysis and urine and blood 
toxicologic screening were normal. Other labo-
ratory test results are shown in Table 1. Chest 
radiography revealed no opacities. Acetamino-
phen and intravenous fluids were administered.

Ninety minutes later, the patient was found 
on the ground next to the stretcher, on his 
hands and knees, incontinent of urine. Intrave-
nous vancomycin, ceftriaxone, and acyclovir were 
administered empirically.

Dr. R. Gilberto Gonzalez: Computed tomography 
(CT) of the head, performed without the admin-
istration of intravenous contrast material, revealed 
no intracranial hemorrhage, mass, or large in-
farct. There was subtle hypodensity of the basal 
ganglia. There was posterior flattening of both 
globes and a partially empty sella turcica. Mag-
netic resonance imaging (MRI) of the head, per-
formed before and after the administration of 
intravenous contrast material, revealed posterior 
flattening of both globes and tapering of the 
transverse sinuses. T2-weighted images and T2-
weighted, fluid-attenuated inversion recovery 
images showed multiple small hyperintense foci 
in the caudate nuclei and putamina (Fig. 1); sev-
eral foci appeared to be cystic. In addition, there 
were scattered hyperintense foci in the subcorti-

cal and periventricular white matter of the fron-
tal lobes and the anterior corona radiata.

Dr. Shatzman: Lumbar puncture was performed. 
The opening pressure was higher than 55 cm of 
water, and the cerebrospinal fluid (CSF) was 
colorless. On CSF analysis, the total protein level 
was 47 mg per deciliter (reference range, 5 to 55), 
and the glucose level 42 mg per deciliter (2.3 mmol 
per liter; reference range, 50 to 75 mg per deci-
liter [2.8 to 4.2 mmol per liter]). There were 108 
white cells per microliter (reference range, 0 to 5), 
of which 81% were lymphocytes and 18% were 
monocytes.

The patient was admitted to the neurology 
intensive care unit (ICU) 17 hours after presenta-
tion. A diagnostic test was performed.

Differ en ti a l Di agnosis

Dr. Howard M. Heller: This 24-year-old man pre-
sented with a 3-week history of indolent pro-
gression of headache and respiratory and gastro-
intestinal symptoms. Four days before admission, 
he had received a diagnosis of Covid-19. He did 
not have a fever, and the results of physical exami-
nation were consistent with signs of meningeal 
inflammation. He had very slight absolute lym-

Figure 1. MRI of the Head.

A coronal, T2‑weighted image shows abnormal hyper‑
intense foci in the basal ganglia, including the caudate 
nuclei and putamina (arrows). Several of the more infe‑
riorly located abnormalities have signal characteristics 
suggestive of small cysts.
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phopenia and mild anemia. Lumbar puncture was 
notable for an elevated opening pressure, and CSF 
analysis showed lymphocytic pleocytosis, a slight-
ly low glucose level, and a normal protein level.

There are numerous epidemiologic, clinical, 
and laboratory clues in this case. We need to 
sort out which of these might be “red herrings,” 
or distractions unrelated to the diagnosis, and to 
avoid anchoring and being misled by other clues.

Covid-19

Could this patient’s illness be attributed to 
 Covid-19? During the Covid-19 pandemic, this 
diagnosis has certainly been on the minds of 
clinicians and patients. This patient’s oxygen 
saturation was normal while he was breathing 
ambient air, and a chest radiograph showed no 
opacities. If he had a decreased oxygen satura-
tion with activity and diffuse ground-glass opac-
ities on chest radiography, then CT of the chest 
would be appropriate, since it is a sensitive meth-
od for the diagnosis of Covid-19 pneumonia.

Covid-19 has been associated with a hyperco-
agulable state that can lead to pulmonary em-
boli, but this patient had a normal d-dimer level, 
a finding that makes pulmonary emboli unlikely. 
In addition, Covid-19 has been associated with 
encephalitis, but Covid-19 encephalitis usually 
occurs in the presence of severe pulmonary dis-
ease and is typically associated with frontotem-
poral hypoperfusion, leptomeningeal enhance-
ment, or evidence of strokes on MRI.1,2 Venous 
sinus thrombosis can occur in patients with 
Covid-19, but there is no evidence of venous si-
nus thrombosis on MRI in this patient. I think 
Covid-19 is a coincidental diagnosis in this case 
and is not the most likely cause of the neuro-
logic illness.

Tickborne Diseases

Whenever we hear the words “landscaper” or 
“hiking in New England,” we tend to anchor on 
tickborne diseases, especially in the spring. As a 
landscaper, the patient was not able to work from 
home during the shutdown for the Covid-19 
pandemic. When headache is the predominant 
symptom, we need to be concerned about cere-
bral vasculitis and Rocky Mountain spotted fever. 
However, in the absence of fever and rash 3 weeks 
into the illness, this diagnosis is unlikely.

The patient did not have leukopenia, thrombo-

cytopenia, or elevated aminotransferase levels, 
so anaplasmosis is not a major diagnostic con-
sideration. He had mild anemia but normal as-
partate aminotransferase and lactate dehydroge-
nase levels; these findings point us away from 
an infection that causes hemolysis, such as ba-
besiosis. Furthermore, neither anaplasmosis nor 
babesiosis would cause the central nervous sys-
tem (CNS) findings seen in this patient.

Borrelia miyamotoi can cause severe, some-
times relapsing, febrile illness and lymphocytic 
meningitis. Powassan virus can cause encepha-
litis and meningitis, but these manifestations 
usually involve the temporal lobes rather than 
the basal ganglia. No cases of infection with 
Powassan virus or any arbovirus were reported 
in Massachusetts during the first 6 months of 
2020, when this patient’s illness occurred.

Early disseminated Lyme borreliosis can cause 
lymphocytic meningitis, and increased intracra-
nial pressure with pseudotumor cerebri has been 
described, but these manifestations are more 
common in children than adults.3 Lyme enceph-
alitis can lead to a variety of MRI findings but 
not the abnormalities described in this case.4,5 
Another occupational hazard for landscapers is 
sporotrichosis, which can cause lymphocytic 
meningitis, but this patient did not have the skin 
lesions typically associated with this infection.6

Sexually Transmitted Infections

Although this patient’s sexual history is not par-
ticularly suggestive of sexually transmitted in-
fections, we need to consider this possibility, 
since some patients are initially reluctant to 
share details of their sexual history. The sexu-
ally transmitted infections that can cause lym-
phocytic meningitis include acute human im-
munodeficiency virus (HIV) infection, syphilis, 
and herpes simplex virus type 2 infection. The 
patient did not have any relevant findings on 
examination, such as oral or genital sores or an 
erythematous rash.

Other Infections

Given that this patient had recently immigrated 
to the United States, we need to consider possi-
ble diagnoses linked to Central America. Tuber-
culosis can cause meningitis with mononuclear 
pleocytosis, but with this infection, the CSF pro-
tein level is typically much higher than the level 
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seen in this patient. In addition, he had no calci-
fied granulomata on chest imaging; on brain 
imaging, we would be likely to see signs of 
meningitis or tuberculomas but not cystic-appear-
ing lesions located in the basal ganglia. Cysticer-
cosis is typically associated with either multiple, 
scattered enhancing cysts surrounded by edema 
in patients with active disease or calcifications 
of old cysts. Toxoplasmosis often involves the 
basal ganglia but typically causes ring-enhanc-
ing lesions with edema in immunocompromised 
patients. Chagas’ disease can cause meningoen-
cephalitis and focal lesions during reactivation 
of infection in immunocompromised patients. 
Paracoccidioidomycosis is endemic in Central 
America, but neurologic involvement is uncom-
mon and ring-enhancing lesions are usually seen. 
Coccidioidomycosis commonly causes meningi-
tis, even in immunocompetent people, and al-
though it is not endemic in Central America, we 
are not told how the patient traveled from Cen-
tral America to Massachusetts; many immigrants 
undergo an arduous journey through the Sonoran 
Desert in northwestern Mexico. Both histoplas-
mosis and cryptococcosis can cause lymphocytic 
meningitis and are possible diagnoses in this 
case.7 Finally, because the patient did not have 
a fever and his inflammatory markers were not 
markedly abnormal, we need to consider nonin-
fectious causes, specifically CNS lymphoma.

Cryptococcosis

The condition that is most commonly associated 
with a cystic, grapelike appearance in the brain, 
especially in the basal ganglia, and typically 
causes a very high intracranial pressure is cryp-
tococcosis.8 Cryptococcal meningitis can occur 
in seemingly healthy people, but it usually oc-
curs in people who are much older than this 
patient; it most commonly occurs in immuno-
suppressed patients, especially in the presence 
of advanced HIV infection. This patient had no 
identifiable risks for HIV infection or relevant 
findings on examination, such as thrush or 
lymphadenopathy. Hypergammaglobulinemia is 
a hallmark of the humoral dysregulation associ-
ated with HIV infection, especially at the late 
stage, but this patient’s globulin level and 
albumin:globulin ratio were normal.9 In addi-
tion, his history was not suggestive of hypogam-
maglobulinemia or another underlying immuno-
deficiency. Given that this patient’s presentation 

is most consistent with cryptococcal meningitis, 
I suspect that he also has a new diagnosis of 
advanced HIV infection. To establish these diag-
noses, I would perform a CSF test for cryptococ-
cal antigen and a fungal wet preparation. If 
cryptococcal disease is identified, the patient will 
need to undergo evaluation for an underlying 
immunodeficiency, including an HIV test. If the 
HIV test is negative, characterization of T-cell 
subsets by flow cytometry should be performed 
to rule out idiopathic CD4+ lymphocytopenia.

Clinic a l Impr ession

Dr. Brian L. Edlow: The patient’s history, MRI find-
ings, and lumbar puncture results suggested 
meningoencephalitis due to a viral or fungal 
infection. We considered cryptococcosis to be a 
likely diagnosis, given the elevated intracranial 
pressure. Although few cases of intracerebral 
lesions associated with Covid-19 had been re-
ported, Covid-19 infectious and parainfectious 
encephalitis were also on our differential diag-
nosis.

Clinic a l Di agnosis

Meningoencephalitis, most likely due to crypto-
coccus.

Dr . Howa r d M.  Heller’s 
Di agnosis

Cryptococcal meningitis and immunosuppressed 
state, most likely in the context of advanced hu-
man immunodeficiency virus type 1 infection.

Pathol o gic a l Discussion

Dr. Tasos Gogakos: The first diagnostic test in this 
case was Gram’s staining of the CSF specimen 
after centrifugation, which revealed the presence 
of small, round gram-positive organisms (Fig. 2A). 
At higher magnification, these organisms were 
of various sizes, well circumscribed, and sur-
rounded by a salmon hue, with some of them 
budding on a narrow base (Fig. 2B). The forms 
were not abutting one another; this finding is 
indicative of an encapsulated organism. A fun-
gal wet preparation revealed fungal forms with 
circumferential clearance (Fig. 2C). A latex ag-
glutination test for cryptococcal antigen was 
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positive, with a titer of 1:8192. Culture of the 
CSF specimen on a blood agar plate showed 
growth of small, translucent, glistening mucoid 
colonies after 2 days of incubation (Fig. 2D). The 
isolate was identified as Cryptococcus neoformans
by means of matrix-assisted laser desorption 
ionization–time-of-f light (MALDI-TOF) mass 
spectrometry.

Cryptococcal infection usually occurs in the 
presence of severe immunosuppression charac-
teristic of advanced HIV type 1 (HIV-1) infection 
(CD4+ T-cell count, <50) and is often associated 
with an elevated opening pressure on lumbar 
puncture.10 To assess the immunocompetence of 
this patient, HIV testing was performed. A com-
bined antigen and HIV-1 and HIV-2 antibody 

screen was positive, and the diagnosis of HIV-1 
infection was confirmed with the use of an HIV 
differentiation assay. The HIV-1 RNA viral load 
was 138,000 copies per milliliter. The CD4+ T-cell 
count was 16 per microliter, establishing the 
diagnosis of acquired immunodeficiency syn-
drome (AIDS).

HIV-positive immunocompromised patients 
are at an increased risk for opportunistic CNS 
infections, such as cryptococcal meningitis, cere-
bral toxoplasmosis, and tuberculous meningi-
tis.11 Antitoxoplasma IgG antibodies were de-
tected in this patient, but in light of the 
radiologic findings, cerebral toxoplasmosis was 
considered to be unlikely. Mycobacterial cultures 
of blood and CSF specimens were negative, as 

Figure 2. Cerebrospinal Fluid Specimen.

Gram’s staining of the cerebrospinal fluid (Panel A) shows small, round gram‑positive organisms. At higher magni‑
fication (Panel B), these organisms are of various sizes, well circumscribed, surrounded by a salmon hue, and well 
separated, with occasional budding on a narrow base (arrow). Calcofluor white staining of a fungal wet preparation 
(Panel C) shows intense central staining with circumferential clearing (arrow) due to dye exclusion by the polysaccha‑
ride capsule. Culture on a blood agar plate (Panel D) shows small, glistening colonies with a mucoid appearance.
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was an enzyme-linked immunospot assay for 
interferon-γ.

Pathol o gic a l Di agnosis

Advanced human immunodeficiency virus infec-
tion and cryptococcal infection of the central 
nervous system.

Discussion of M a nagemen t

Dr. Edlow: In a patient with meningoencephalitis 
in the absence of obstructive hydrocephalus on 
head CT, the mechanism that is most likely to 
cause intracranial hypertension is impaired CSF 
absorption within the arachnoid granulations. 
This type of intracranial hypertension is treated 
with CSF diversion by means of serial lumbar 
puncture,12 which we performed on days 1 and 2 
of the patient’s admission to the ICU. CSF diver-
sion is an essential function-sparing and life-
saving intervention in patients with cryptococcal 
meningoencephalitis, given that elevated intra-
cranial pressure is a well-established predictor 
of mortality.13,14

During each lumbar puncture, we measured 
the opening and closing pressure with the pa-
tient in the lateral decubitus position, because 
this information informs decision making with 
regard to the frequency of subsequent lumbar 
punctures. Infectious Diseases Society of Amer-
ica guidelines recommend that CSF be drained 
to bring the pressure below 20 cm of water or 
reduce it by 50%.12 We removed a large volume 
of CSF during each lumbar puncture, but the 
closing pressure remained above 20 cm of water, 
and by the next day, the opening pressure was 
again higher than 55 cm of water. These recur-
rent elevations in intracranial pressure were as-
sociated with worsening retro-orbital headache 
and intermittent alterations of arousal (i.e., som-
nolence).

Concurrent with CSF diversion, we adminis-
tered pharmacologic therapies to reduce the in-
tracranial pressure. Cerebral edema can develop 
in patients with cryptococcal meningoencepha-
litis if cryptococcal polysaccharides block the 
flow of interstitial fluid into the subarachnoid 
space.15 Thus, we administered mannitol, a hy-
perosmolar therapy that reduces intracerebral 
water content. We also administered acetazol-

amide, a carbonic anhydrase inhibitor that in-
hibits the production of new CSF. Data support-
ing the efficacy of mannitol and acetazolamide 
in patients with cryptococcal meningoencepha-
litis are lacking,12,16 but we thought that the po-
tential benefits of these therapies outweighed 
the minimal risks. We did not administer gluco-
corticoids, which are contraindicated in HIV-
infected patients with cryptococcosis.12 Because 
there had been a question of seizure when the 
patient was in the emergency department, we 
initially administered levetiracetam. However, 
no seizures were observed in the ICU, and con-
tinuous electroencephalography on ICU days 2 to 
3 showed no evidence of epileptiform activity. 
Thus, we discontinued levetiracetam.

We performed repeat head CT on ICU days 1 
and 2 to confirm that no mass lesion or obstruc-
tive hydrocephalus had developed, because fatal 
brain-stem herniation has been reported in HIV-
infected patients who have undergone repeat 
lumbar puncture for cryptococcal meningitis.17 
On ICU day 3, we transitioned from daily lumbar 
puncture to placement of a lumbar drain, a deci-
sion motivated by the need to optimize patient 
comfort, reduce the risk of agitation, and minimize 
provider exposure to a patient with Covid-19. We 
initiated CSF diversion through the lumbar drain 
at 15 to 20 ml per hour, the rate at which new 
CSF is made by the choroid plexus. We clamped 
the drain frequently to avoid overly rapid drain-
age, which can cause intracranial hypotension 
and subdural hemorrhage.

The patient continued to have headaches, al-
tered arousal, and elevated intracranial pressure 
after 2 weeks of CSF diversion through the lum-
bar drain. Therefore, our neurosurgical team 
placed a ventriculoperitoneal shunt on ICU day 
20 for long-term CSF diversion. A ventriculoperi-
toneal shunt is required in approximately 30% of 
HIV-infected patients with cryptococcal menin-
gitis who have elevated intracranial pressure on 
the initial lumbar puncture,18 as was seen in this 
patient.

Dr. Kevin L. Ard: We considered what role, if 
any, Covid-19 played in this patient’s illness. 
Although the shortness of breath he had re-
ported on presentation could have been due to 
Covid-19, it resolved quickly, and the chest radio-
graph was clear. In contrast, his primary symp-
toms of headache, fatigue, and vomiting that 
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occurred over a period of weeks were all classic 
symptoms of cryptococcal meningoencephalitis. 
Covid-19 is associated with lymphopenia, and 
there is one case report of an opportunistic infec-
tion, pneumocystis, in a patient with Covid-19–
associated lymphopenia and no other known 
cause of immunocompromise.19 We wondered 
whether the decline in his CD4+ T-cell count due 
to Covid-19 might have accelerated the presenta-
tion of cryptococcal meningitis, but we ulti-
mately thought that this was unlikely, given his 
markedly abnormal CD4:CD8 T-cell ratio. A 
normal CD4:CD8 T-cell ratio is approximately 2, 
and early data indicate that the ratio tends to be 
preserved in patients with Covid-19–associated 
lymphopenia.20 In patients with AIDS, the CD4+ 
T-cell population becomes depleted and the 
CD8+ T-cell population usually expands, and the 
ratio falls; this patient’s CD4:CD8 T-cell ratio 
was quite low, at 0.02, a finding compatible with 
advanced HIV infection. Our conclusion was that 
Covid-19 was not a major contributor to his 
clinical presentation.

Our central focus was management of AIDS-
associated cryptococcal meningoencephalitis. 
This infection should prompt four key steps. The 
first step is administration of antifungal ther-
apy, which consists of amphotericin B and flu-
cytosine, for at least 2 weeks, followed by con-
solidation and maintenance therapy with 
fluconazole.21 The second step, and often one of 
the most challenging aspects, is management of 
the elevated intracranial pressure. The third step 
is evaluation for complications of AIDS and 
other opportunistic infections, such as tuber-
culosis, Mycobacterium avium complex, and cyto-
megalovirus. During the Covid-19 pandemic, 
there has been a desire to limit opportunities for 
transmission and conserve personal protective 
equipment, and many specialty consultations 
have occurred by video or telephone. However, 
such an approach would not have been appropri-
ate for this patient; in addition to laboratory 
investigations for opportunistic infections, his 
illness warranted a detailed physical examina-
tion, with palpation of lymph nodes and inspec-
tion of his skin and oropharynx. Ultimately, no 
additional opportunistic infections or AIDS 
complications were identified. The fourth and 
final step in the management of AIDS-asso-
ciated cryptococcal meningoencephalitis is de-

termination of when to start antiretroviral ther-
apy (ART).

We usually begin ART soon after a diagnosis 
of HIV is established, often on the same day the 
diagnosis is made, because of the personal and 
public health benefits of treatment. However, in 
patients with cryptococcal meningoencephalitis, 
we make a rare exception, because such patients 
have increased mortality associated with early 
ART initiation that is attributed to immune 
reconstitution inflammatory syndrome.22,23 We 
know to delay ART initiation in such patients 
but do not know the optimal time for initiation. 
Department of Health and Human Services 
guidance specifies that ART should be initiated 
within 2 to 10 weeks after the start of antifungal 
treatment,21 which is a wide time frame. In ter-
tiary care settings such as ours, where patients 
can be monitored closely and we have the ability 
to provide advanced and immediate manage-
ment of elevated intracranial pressure, we often 
begin ART closer to 2 weeks after diagnosis.

Foll ow-up

Dr. Ard: Approximately 2.5 weeks after the initia-
tion of antifungal therapy, after sterilization of 
CSF cultures and placement of a ventriculoperi-
toneal shunt, this patient started ART with co-
formulated emtricitabine–tenofovir alafenamide–
bictegravir, a standard first-line regimen in the 
United States. Unfortunately, he did not pick up 
his ART prescription after discharge from a re-
habilitation facility, but this was detected 
promptly by his outpatient clinician and he re-
sumed the medication within 1 week. At a fol-
low-up clinic visit 2.5 months after diagnosis, 
the patient was doing well and had started work-
ing again. He reported adherence to both em-
tricitabine–tenofovir alafenamide–bictegravir and 
fluconazole, and he had no evidence of lingering 
neurologic deficits.

Fina l Di agnosis

Cryptococcal meningoencephalitis and advanced 
human immunodeficiency virus infection.

This case was presented at the Medicine Case Conference.
No potential conflict of interest relevant to this article was 

reported.
Disclosure forms provided by the authors are available with 

the full text of this article at NEJM.org.
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