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Dear editors,

We present the case of a 49-year-old woman with exac-
erbation of paroxysmal hyperhidrosis and hypothermia after
COVID-19 infection.

A 49-year-old woman presented to the autonomic disor-
der clinic for evaluation of paroxysmal hyperhidrosis and
hypothermia. Starting at age 46, she experienced episodes
of hyperhidrosis, most pronounced in the face and upper
body, followed by profound hypothermia (32-33 °C) associ-
ated with confusion and lethargy. Episodes were triggered by
minimal intensity physical activity and heat exposure. Each
episodes lasted 3—6 h, and they happened on average once
per month. Her medical history was significant for hyper-
tension as well as endometriosis and ovarian cyst treated
with total abdominal hysterectomy and bilateral salpingo-
oophorectomy. Neurological examination was unremarkable.
Laboratory testing including thyroid and adrenal function
tests was unremarkable. Magnetic resonance imaging of
the brain was unremarkable, with intact corpus callosum.
Standardized autonomic testing revealed normal postgan-
glionic sympathetic sudomotor, cardiovagal, and cardio-
vascular adrenergic functions. A thermoregulatory sweat
test (TST) demonstrated lower extremity anhidrosis. The
results of the TST and quantitative sudomotor axon reflex
test were consistent with preganglionic (central) sudomo-
tor dysfunction (Fig. 1). The patient was diagnosed with
Shapiro syndrome variant. She started clonidine extended-
release 0.1 mg daily by mouth with complete resolution of
the symptoms. She was able to resume her daily activities
without any limitations.
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Six months later she presented with severe fatigue, cough,
muscle ache, joint pain, and fever (39.5 °C). Severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) was
positive using real-time polymerase chain reaction from a
nasopharyngeal swab collection. The patient was diagnosed
with mild COVID-19 infection. Outpatient treatment was
conservative and symptoms resolved slowly over 3 weeks.
During the acute phase of the COVID-19 infection, periods
of hypothermia alternated with fever for 4 days. After the
recovery phase, however, episodic hyperhidrosis and hypo-
thermia persisted without fever despite the use of clonidine.
The patient experienced several episodes of profound hypo-
thermia, all triggered by minimal exertion (e.g., cleaning
the house). The dose of clonidine extended-release was
increased to 0.1 mg twice daily, which led to complete reso-
lution of the symptoms.

Shapiro syndrome is a rare disorder defined clinically by
recurrent hyperhidrosis and hypothermia and radiologically
by agenesis of the corpus callosum [1]. The variant form
refers to the phenotypic Shapiro syndrome without the cor-
pus callosum abnormality [2]. The pathophysiology of Sha-
piro syndrome remains poorly understood and may be in part
related to hypothalamic dysfunction without structural lesion
[1]. Pharmacotherapy with different mechanisms of action
may provide symptomatic benefit, suggesting involvement
of various neurotransmitters [3].

SARS-CoV-2 is a novel coronavirus responsible for
COVID-19. Acute infection has been associated with various
neurological manifestations possibly related to endothelial
inflammation, cytokine storm, immune reaction, or direct
invasion of the central nervous system by the virus [4]. Per-
sistence of symptoms after the acute phase of the infection is
not rare; many long-haul COVID patients experience ortho-
static intolerance, tachycardia, brain fog, persistent fatigue,
and subjective change in body temperature [5].
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Fig. 1 Thermoregulatory sweat
test (TST) and quantitative
sudomotor axon reflex test
(QSART) in a patient with
Shapiro syndrome variant.
Absence of sweating on TST in
the context of normal QSART
responses indicates pregan-
glionic (central) sudomotor
dysfunction

The hypothalamus is part of the central autonomic net-
work and plays a key role in thermoregulation. In Shapiro
syndrome, episodic hyperhidrosis is thought to be related
to paroxysmal central sympathetic dysregulation, which
could explain the benefit of sympatholytic agents such as
clonidine [2]. There is evidence that SARS-CoV-2 can
lead to hypothalamic dysfunction via direct invasion of
the virus and/or reactive inflammation with the olfactory
tracts as a port of central nervous system entry [6]. The
hypothalamus and associated regions have been shown to
express the angiotensin-converting enzyme 2 and trans-
membrane proteinase, serine 2, which mediate SARS-
CoV-2 cellular entry [6]. It can be hypothesized that in
the present case, COVID-19 infection, either directly or
via cytokine-induced release of prostaglandin E2 from
endothelial cells acting via paracrine mechanisms, could
have exacerbated dysfunction in the medial preoptic area
containing warm-sensitive neurons, triggering excessive
sweating and thus hypothermia, exacerbating the preexist-
ing symptoms of variant Shapiro syndrome [7].

Further studies are needed to investigate the possible
involvement of the hypothalamus and central autonomic
network in COVID-19 infection.
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