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Abstract

There have been considerations since the beginning of the Coronavirus pandemic that COVID-19 infection, like any other
viral illness, can trigger neurological and metabolic decompensation in patients with mitochondrial diseases. At the time
of writing, there were no published reports reviewing experiences and guidelines about management of COVID-19 infec-
tion in this patient population. We present a challenging case of an adult patient with a known diagnosis of Mitochondrial
Encephalomyopathy, Lactic Acidosis and Stroke-like Episodes (MELAS) complicated by COVID-19 infection. She initially
presented with altered mental status and vomiting and went on to develop a stroke-like episode, pancreatitis, and pneumatosis
intestinalis. We review salient features of her hospitalization, including initiation of thromboprophylaxis in relation to intrave-
nous arginine therapy, caution regarding medications such as remdesivir, and the incidence of gastrointestinal complications.
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Introduction

Management of stroke-like episodes and metabolic decom-
pensation in Mitochondrial Encephalomyopathy, Lactic Aci-
dosis and Stroke-like Episodes (MELAS) with concurrent
COVID-19 infection presents a unique set of challenges.
There have been no published case reports or management
guidelines regarding COVID-19 infection in adult or pediat-
ric patients with MELAS and other mitochondrial disorders.
United Mitochondrial Disease Foundation’s Scientific and
Medical Advisory Board recently provided some general
guidance about the pandemic for the mitochondrial disease
patient community [1]. At our institution, we cared for a
patient with MELAS who presented with altered mental
status and vomiting and was found to have a new stroke-like
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episode triggered by COVID-19 infection. Considerations
related to her care during this admission are reviewed in
this report.

Clinical report

The patient was a 27-year-old female with a genetically
confirmed diagnosis of MELAS and a history of multiple
stroke-like episodes, refractory epilepsy, intellectual dis-
ability, and gastrointestinal dysmotility. She presented with
a 1-week history of non-bilious, non-bloody emesis and ina-
bility to tolerate feeds and medications. She complained of
severe generalized abdominal pain and had had a single dark
colored stool. She had a breakthrough seizure the day prior
to presentation and was described by her parents as not at
her mental baseline. On physical examination, she was alert
but oriented only to place. She had decreased verbal output
and was able to follow simple commands with the exception
of those required for visual field testing. Her face was sym-
metric, her speech was non-dysarthric, and her extra-ocular
movements were intact. She had generalized weakness (4/5
strength) in proximal and distal muscles of upper and lower
extremities and diminished muscle bulk. She had an ataxic
gait and an intention tremor involving the upper extremities.
At baseline, she could ambulate independently.
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Initial laboratory investigations were significant for
lactic acid of 3.6 mmol/L (range 0-2), amylase of 143
units/L (normal < 115), and lipase of 373 units/L (nor-
mal 114-286). Basic metabolic panel, complete blood
count, and liver function tests were within normal lim-
its. SARS CoV2 PCR from nasopharyngeal swab was
positive, and C-reactive protein was elevated at 8.04 mg/
dl (normal < 0.50). Given her history of altered mental
status raising concern for stroke-like episode, an urgent
brain MRI was obtained which demonstrated a new area
of diffusion restriction in the left occipital lobe, consist-
ent with acute metabolic injury (Fig. 1). She was admin-
istered intravenous (IV) arginine within 5 h of onset of
encephalopathy for treatment of the stroke-like episode,
and this was continued for 2 days [2]. Vital signs, electro-
lytes, and acid—base status were carefully monitored. She
was continued on her home medications, including her
anti-seizure medications (levetiracetam, oxcarbazepine,
and lamotrigine) and mitochondrial cocktail (levocar-
nitine, riboflavin, thiamine, and pyridoxine). Electroen-
cephalogram showed mild generalized slowing with left
occipital sharp waves. For anti-coagulation prophylaxis
against COVID-19-related thrombosis, heparin was initi-
ated on day 3 of admission after completion of L-arginine
therapy. The unfractionated heparin level was noted to be
therapeutic at 0.13 units/ml (range 0.1-0.3). She was then
transitioned to subcutaneous enoxaparin 40 mg twice a
day which was continued until discharge per institutional
protocol. Mental status improved slowly, and she was close
to her baseline by day 4 of admission. Abdominal ultra-
sound did not show any evidence of acute appendicitis.
Abdominal X-ray demonstrated elongated and stacked
appearance of bowel loops and flocculent gas, concern-
ing for pneumatosis intestinalis. Enteral feeds were ini-
tially held and slowly advanced while she received total

Fig.1 MRI Brain (a T2 FLAIR
sequences and b axial ADC
[apparent diffusion coefficient]
showing acute metabolic injury
in the left occipital lobe in addi-
tion to extensive chronic injury
typical of MELAS (largest area
demarcated between yellow
arrows). a There is cortical
diffusion restriction and T2
hyperintensity in the left lateral
occipital lobe, extending into
the posterior left temporal lobe
(demarcated by blue arrows, b)

parenteral nutrition (TPN). From a respiratory perspective,
she remained stable and did not require intervention.

Discussion

Medical management of this case was complex given the
lack of experience in treating stroke-like episode in the
setting of COVID-19 infection. We followed our insti-
tutional protocol for treatment of stroke-like episode in
MELAS; however, the concurrent COVID-19 infection
posed unprecedented challenges, requiring close coordi-
nation between pediatric intensivists, neurogeneticists,
hematologists, and infectious disease specialists. The
patient was started on IV arginine given clinical features
suggestive of stroke-like episode and confirmation of acute
metabolic injury on brain MRI. L-arginine is effective in
decreasing the severity and frequency of stroke-like symp-
toms, as well as in alleviating tissue injury in patients with
MELAS [2]. Stroke-like episodes are a cardinal symptom
of MELAS caused by defective oxidative phosphorylation
in cerebral vessels leading to impaired vasodilation. The
mechanism of action of L-arginine involves endothelial-
dependent vascular relaxation due to release of nitric oxide
[3, 4]. It was considered that not only had the patient suf-
fered from a metabolic stroke but was also at risk for a
large vessel occlusion, cerebral venous sinus thrombosis,
and other complications from hypercoagulability related
to COVID-19 infection [5, 6]. Similar to other centers,
our institution follows a standardized protocol to initiate
escalated-dose thromboprophylaxis in critically ill adult
patients with COVID-19 infection [7]. The decision was
made to delay initiation of anti-coagulation in this case
because concurrent use of heparin and IV arginine posed
a theoretical risk for bleeding. As discussed before, IV
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arginine causes vasodilation and systemic hypotension via
release of nitric oxide and can have an inhibitory effect
on hemostasis [8, 9]. After the initial bolus, the infusion
was continued for 2 days. It was stopped at 48 h given
improved mental status and stable blood lactate levels.
The patient began heparin on day 3 of admission after
discontinuing IV arginine and subsequently transitioned
to subcutaneous enoxaparin. There are no major contrain-
dications to using either anticoagulant in patients with
mitochondrial disorders [10, 11].

COVID-19 infection should be considered a catabolic
stressor like any other infectious illness and can be associ-
ated with worsening lactic acidosis in patients with MELAS.
Our patient’s lactic acid levels were at baseline throughout
the hospitalization. We supported her with 125% of main-
tenance caloric needs through TPN as a cautionary meas-
ure. Metabolic acidosis can worsen work of breathing in
patients with COVID-19 pneumonia. Our patient did not
have respiratory symptoms and did not require supplemental
oxygen. Dexamethasone and/or remdesivir were not con-
sidered appropriate, as recent clinical trials and national
consensus guidelines support their use only in persons with
severe or critical lower respiratory tract disease [12—-14].
Additionally, caution should be used when using remdesivir
in patients with mitochondrial disorders, especially in those
with hepatic dysfunction, as the anti-viral drug can trigger
transaminitis [15]. Steroids are typically avoided in patients
with mitochondrial disorders as they can promote catabolism
and further worsen lactic acidosis [10, 11].

Our patient also had severe abdominal pain and distension
and was noted to have pneumatosis intestinalis on abdomi-
nal X-ray. Hypothetically, this complication—which has
been reported before with COVID-19 infection—might
be more common in patients with underlying mitochon-
drial conditions due to pre-existing gastrointestinal motil-
ity issues [16, 17]. Our patient underwent complete bowel
rest and was started on TPN. She also had mild elevation
in lipase and amylase levels on admission concerning for
pancreatitis, which improved throughout the hospital stay.
Use of convalescent plasma has been shown to offer clinical
benefit, including radiological resolution of lung disease,
reduction in viral loads, and improved survival in patients
with COVID-19 infection in a limited number of published
studies [18]. However, national consensus guidelines did
not support its use outside of a clinical trial at the time of
treatment for this patient [13, 14].

As the departments of health in each state are determining
vaccination strategies for adults with co-morbid conditions,
patients with mitochondrial disorders (such as MELAS,
Kearns-Sayre syndrome, Leber’s Hereditary Optic Neuropa-
thy, etc.) should be given priority due to risk for severe dis-
ease [19]. Our hospital is in the process of identifying vul-
nerable patients based on ICD-10 codes. We are including
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patients with mitochondrial diseases including MELAS as
tier 1 in our priority list.

Conclusion

This is the first report of COVID-19 infection in a patient
with MELAS complicated by stroke-like episode, pneu-
matosis intestinalis, and pancreatitis. We identified several
considerations that impact the treatment of stroke-like epi-
sodes/metabolic decompensation with concurrent COVID-
19 infection.
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