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Abstract

Since the initial reported outbreak of coronavirus disease 2019
(COVID-19), many unique case reports have been published in the
medical literature. Here we report a complicated clinical course of a
young patient with COVID-19 who presented initially with recurrent
autoimmune hemolytic anemia (AIHA). He subsequently developed
bilateral pulmonary emboli, and ultimately succumbed to encephalitis
and cryptococcemia in the context of being treated with high dose im-
munosuppression for the AIHA. Combining immunosuppression with
active COVID-19 infection presents some truly challenging diagnos-
tic and management scenarios which this case summarizes and high-
lights very well. Based on this case, we propose some strategies on
how to approach these difficult decisions while also recognizing the
significant gaps that exist in such an evolving topic. Lastly, this case
also represents a potentially novel presentation of secondary fungal
infection of the central nervous system (CNS) related to COVID-19.
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Introduction

Since the initial reported outbreak of coronavirus disease 2019
(COVID-19), many different complications of the virus have
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been identified including but not limited to worsening of un-
derlying comorbidities [1], venous thromboembolism (VTE)
[2], and secondary infection [3]. This case highlights all of
these complications with some unique aspects which make di-
agnosis and management especially challenging.

COVID-19 has been shown to be a trigger for exacerbat-
ing auto-immune cytopenias [1] and it’s still not entirely clear
how to approach immunosuppression and what additional risk
factors may be present in patients with COVID-19. This case
walks through that decision-making process and retrospective-
ly serves as a reminder of the risks of high dose immunosup-
pression.

It has also been well documented that patients with COV-
ID-19 are at risk for VTE [2], but how long that risk persists,
and how to stratify these patients in the outpatient setting is
still undefined and needs further study.

COVID-19 infections can present in a wide variety of
ways and can affect virtually any organ system, including the
central nervous system (CNS). Viral encephalitis related to
COVID-19 has been described but is not a well-defined entity
at this point. Furthermore, acutely ill patients with COVID-19
are known to be at high risk for secondary infections, so hav-
ing a broad differential is essential. This unique case highlights
the approach to CNS presentations in patients with COVID-19
and examines what role COVID-19 might play with secondary
cryptococcemia and meningoencephalitis.

Case Report

Investigations

A 24-year-old male presented to a rural hospital with a 2-day
history of subjective fevers, myalgias, and dry cough. His past
medical history was significant for autoimmune hemolytic
anemia (AIHA) which had been diagnosed 3 years prior. In the
years since that diagnosis, he had remained stable on chronic
prednisone (20 mg daily) with no flares of anemia. He had no
relevant family history, and he worked in agriculture. On ex-
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amination, he was febrile at 38.5 °C but exam was otherwise
normal including an oxygen saturation of 98% on room air.

Diagnosis

Laboratory tests showed a hemoglobin of 75 g/L (reference
range (RR): 135 - 165 g/L), an elevated unconjugated bilirubin
of 41 umol/L (RR: 0 - 20 umol/L), and elevated lactate dehy-
drogenase of 347 U/L (RR: < 234 U/L). A direct antiglobulin
test (DAT) came back positive (immunoglobulin G (IgG) and
complement coating red cells). A nasopharyngeal swab was
positive for COVID-19 (Roche LC480 real-time polymerase
chain reaction (PCR)). A diagnosis of AIHA and active COV-
ID-19 infection was made.

Treatment

The patient was placed on prednisone (1.5 mg/kg) and admit-
ted to hospital. His hemoglobin continued to drop to as low
as 58 g/L over the next 24 h and he was transferred to our
tertiary center. He was now afebrile and completely asymp-
tomatic. Steroids were continued, and cyclophosphamide was
added (50 mg per os (PO) bis in die (BID)). Subsequently, his
hemoglobin and reticulocyte response started to gradually go
up. The patient was discharged on day 13 of admission with a
hemoglobin of 85 g/L with a plan to taper his prednisone as an
out-patient.

Follow-up and outcomes

One week later at his follow-up appointment, the patient com-
plained of a persistent headache. There were no focal neurolog-
ical symptoms or deficits, and the only abnormal physical exam
finding was a heart rate of 122. His hemoglobin was 114 g/L and
a repeat nasopharyngeal swab for COVID-19 was negative. An
urgent computed tomography (CT) head and CT chest (pulmo-
nary embolism protocol) were ordered. The CT chest showed
bilateral subsegmental pulmonary emboli as well as faint bilat-
eral ground glass opacities. The CT head showed non-specific
symmetric cerebral enhancement. The patient was readmitted
and started on full dose anticoagulation (dalteparin 200 U/kg
daily). A repeat COVID-19 nasopharyngeal swab (now 27 days
after his initial symptoms) was positive once again.

Shortly after readmission, the patient developed decreased
level of consciousness and seizure activity. A statim (STAT)
magnetic resonance imaging (MRI) of the brain showed T2/flu-
id-attenuated inversion recovery (FLAIR) hyper intensity on the
medial aspect of each temporal lobe, bilateral basal ganglia and
medial thalami consistent with severe acute necrotizing enceph-
alitis (Fig. 1). Of note, COVID-19 encephalitis was specifically
mentioned in the MRI report as a diagnostic possibility. Magnet-
ic resonance angiography and venography of the brain showed
normal cerebral vasculature. A working diagnosis of COVID-19
encephalitis was established, and an urgent lumbar puncture
was planned, however the patient sustained a cardiac arrest with
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Figure 1. T2-weighted MRI showing abnormal signal in the basal gan-
glia (arrows). MRI: magnetic resonance imaging.

pulseless electrical activity (PEA) prior to the procedure. Return
of spontaneous circulation was achieved but the patient was now
intubated and requiring vasopressor support. Methylpredniso-
lone (1 g intravenous (IV) daily) and broad-spectrum antibiot-
ics were initiated along with IVIG (1 g/kg). Sadly, the patient’s
mental status did not improve, and life support measures were
later withdrawn after discussions with the family.

Three days later, two blood cultures came back positive
for Cryptococcus neoformans (when earlier blood cultures
during the admission had been negative). Acute-on-chronic
immunosuppression from steroids, along with his occupational
exposure (farming), had likely precipitated a fulminant Cryp-
tococcus infection. It was unclear if his encephalitis was com-
pletely or partially related to cryptococcal meningoencephali-
tis, or how significantly COVID-19 may have been involved.

Discussion

This case provides a very broad overview of COVID-19-relat-
ed complications and demonstrates how complex the clinical
decision making can become. These decisions are made more
difficult by the fact that there is fairly limited evidence that
currently exists in the literature. The case allows us to explore
some of the relevant literature and attempt to apply it to the
clinical scenarios that we were faced with. We also discuss
the thought process at various points in the patient’s course
to hopefully provide a general approach when clinicians are
struggling with similar COVID-19-related decisions.

Warm and cold ATHA, immune thrombocytopenia, and
Evan’s syndrome have all been described in association with
COVID-19 infection [1, 4, 5]. In a case series of seven patients
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with warm and cold AIHA and COVID-19 infection, steroids
were used in five of the patients, with Rituximab in two pa-
tients who had inadequate response to steroids [1]. In general,
the efficacy of steroids (or rituximab) for immune-mediated
cytopenias is clear, but what remains unclear is the impact of
these immunosuppressants on patients with COVID-19. In our
case, we considered Rituximab, but given the relative stability
of the patient’s hemoglobin, we decided against it due to the
uncertainty surrounding safety data in this setting. Splenecto-
my was also considered, but surgical risks were deemed unac-
ceptably high. Specific risks included risk of VTE, potential
healthcare exposures to COVID-19, and transfusion limita-
tions in the setting of autoimmune anemia and blood matching
with an already anemic patient. With our patient being young
and otherwise healthy, and having only modest symptoms of
COVID-19, we elected to start steroids (and later the cyclo-
phosphamide). At the time of this patient’s admission, it was
largely unknown what effect steroids might have on the pro-
gression of COVID-19. Since then, evidence has surfaced that
steroids may in fact be beneficial to patients with severe COV-
ID-19 manifestations. Our patient did not have severe symp-
toms, and the potential benefit of steroid use in this population
is not clear. Thus, we can only state that decisions regarding
immunosuppression in the setting of active COVID-19 infec-
tion take into account the risks and benefits as per usual.

The prevalence of VTE in patients with severe COVID-19
infection has been shown to be anywhere between 25-42% in
various studies [6, 7]. This has resulted in various different rec-
ommendations by several institutions regarding prophylactic
or therapeutic anticoagulation in patients with COVID-19 but
there is no clear consensus. Furthermore, there are no recom-
mendations around VTE prophylaxis postdischarge in these
patients. Our patient was on VTE prophylaxis (dalteparin
5,000 U omne in die (OD)) during his initial hospitalization,
and even had negative Doppler ultrasounds of both legs (or-
dered because his D-dimer was elevated). He subsequently
presented to hospital a week later with bilateral pulmonary
emboli. His sinus tachycardia was the only manifestation and
serves as a reminder to have a high index of suspicion for VTE
in these patients. Additionally, given the aforementioned high
probability for deep vein thrombosis (DVT) or pulmonary
embolism (PE) in these patients, we would propose that the
threshold for ordering investigations should be lower than the
general population. There is no evidence to suggest that our
patient should have been on VTE prophylaxis after his initial
discharge, but potentially this is an area for further study given
the high risk of VTE in patients with COVID-19.

Neurological manifestations are reported to occur in up to
25% of patients with COVID-19 [8]. These include anosmia,
dysgeusia, febrile seizures, convulsions, change in mental sta-
tus and encephalitis. Etiologies behind these various neurolog-
ical complications have also been described including viral en-
cephalitis (with COVID-19 identified in the cerebrospinal fluid
(CSF)), toxic encephalopathy, and cerebrovascular disease. In
the few reported cases of COVID-19 encephalitis, intracra-
nial cytokine storm has been proposed as a mechanism, and
IVIG along with high dose steroids have been tried as treat-
ment although efficacy is unknown [8]. The additional find-
ing of Cryptococcus neoformans in the blood culture of our
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patient raises a strong suspicion for cryptococcal meningoen-
cephalitis. Unfortunately, this was not definitively confirmed
without CSF analysis or autopsy. The high dose steroids for his
recurrent AIHA (on top of his baseline chronic immunosup-
pression) were likely the main precipitant for the invasive fun-
gal infection. It is unclear if active COVID-19 infection and/
or COVID-19 encephalitis may have also been contributing,
or if the presence of COVID-19 infection further predisposed
this patient to opportunistic infection. The MRI findings seen
in our patient were consistent with previous case reports of
necrotizing encephalitis from COVID-19. These typical find-
ings have been described as symmetric multifocal lesions with
invariable thalamic involvement [9]. As was mentioned in the
case, the radiology report specifically singled out COVID-19
necrotizing encephalitis as a diagnostic possibility. However,
we now make a point of stating that these MRI findings are not
specific to COVID-19 and can be seen in a variety of condi-
tions including virtually any CNS infection. In hindsight, the
positive diagnosis of COVID-19 along with the MRI report
may have led to a case of tunnel vision and anchoring. Our
patient’s neurological decline was attributed to COVID-19 en-
cephalitis being exacerbated by immunosuppression, and op-
portunistic infections were not immediately considered. The
unfortunate reminder is to always be aware of secondary in-
fection particularly in the context of immunosuppression, re-
gardless of COVID-19 status. In terms of risk of developing
secondary infections, a recent case series from Wuhan, China
showed that 25.5% and 10.9% of critically ill patients hospital-
ized with COVID-19 had bacterial and fungal coinfection, re-
spectively [10]. Thus, the risk is quite high, and it is something
that many clinicians may not be aware of. To our knowledge,
no secondary CNS infections or cryptococcemia have been de-
scribed with COVID-19 to date. Ultimately, we are unable to
conclude if our patient’s encephalitis was entirely due to Cryp-
tococcus, COVID-19, or a combination of both.

The major limitation of this report is the lack of defini-
tive diagnosis, particularly for the CNS manifestations in our
patient. Having CSF analysis and/or postmortem examination
would have been helpful to make conclusions about any poten-
tial relationship between COVID-19 and cryptococcal menin-
goencephalitis in this patient. In addition, the lack of previous
experience and guidelines in managing complications related
to COVID-19 is a major constraint and makes it very difficult
to offer any firm recommendations. In general, we are left to
fall back on the fundamentals of diagnosis and management.
Namely, always consider the implications of treatment (and be
prepared to act on those potential complications), and always
aim to make patient centered clinical decisions.

Learning points

COVID-19 infections can predispose patients to many compli-
cations including but not limited to worsening of underlying
medical conditions, VTE, and secondary infections. Clinicians
must be mindful of these complications during each patient
encounter (both in the inpatient and outpatient settings). The
potential benefit of immunosuppression in the context of COV-
ID-19 (or any active infection) needs to strongly be weighed
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against the risks. Neurologic symptoms and presentations relat-
ed to COVID-19 are not uncommon, but clinicians must keep a
broad differential and avoid anchoring bias. Lastly, opportunis-
tic infections should always be on the differential of the acutely
ill patient in the context of potent immunosuppression.
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