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Hyperventilation Syndrome Following an
Asymptomatic COVID-19 Infection

Sindrome de Hiperventilagdo Ap6s uma Infegao
COVID-19 Assintomatica
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Hyperventilation syndrome (HVS) is characterized by
a variety of symptoms induced by inappropriate breathing
patterns, namely excessive ventilation."?

A 33-year-old woman with no comorbidities, occasional
smoker, was evaluated at our clinic due to a six-month his-
tory of dyspnea (MMRC 3), chest tightness, and severe
fatigue that started after the self-isolation period following
an asymptomatic coronavirus disease 2019 (COVID-19)
infection in January 2021. She also described episodes of
anxiety, palpitations, lower limb paresthesia and blurred vi-
sion. On physical examination, the patient was tachypneic
at rest (RR 32 - 36 bpm). She scored 35/64 in the Nijmegen
questionnaire (a score above 23/64 is suggestive of hyper-
ventilation syndrome).

The arterial blood gas analysis at rest revealed respi-
ratory alkalosis (pH 7.506, pCO, 23.6 mmHg; normal pH:
7.35 - 7.45, pCO,: 35 - 45 mmHg). On the six-minute walk
test (6BMWT), she experienced severe dyspnea [end BORG
dyspnea level (0 - 10): 10], chest tightness and lower limb
paresthesias; the test was ceased at 3 minutes 27 seconds,
after 168 meters, with no significant oxygen desaturation
and normal cardiac response. Complete blood work — in-
cluding autoimmunity testing, thyroid and kidney function,
serum electrolytes, cardiac biomarkers, and HCG test —
was normal. Pulmonary function tests and a chest radio-
graph revealed no significant changes. A thoracic computed
tomography (CT) scan angiography excluded the presence
of a pulmonary thromboembolism, and a ventilation/per-
fusion scan showed no significant mismatch. The patient
performed an electrocardiogram which was unremarkable.
A transthoracic echocardiogram was considered normal
(LVEF 71%; PSAP 27 mmHg), as well as the myocardial
perfusion scintigraphy and the cardiac magnetic resonance
imaging (MRI). The patient also performed a cardiopulmo-
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nary exercise test, which revealed an exercise limitation
(maximum VO2 7.1 mL/kg/min, 31% predicted), with an ad-
equate gas exchange and cardiovascular response.

A diagnosis of post-COVID-19 HVS was suspected. The
patient entered a pulmonary rehabilitation program, with
aerobic exercises, respiratory muscle training, and psycho-
logical reconditioning. She experienced an improvement
in her quality of life [initial EuroQoL (EQ)-5D 11/15; final
EQ-5D: 7/15] and a satisfactory response on the last 6BMWT
performed — 462 m of distance walked (77% predicted). A
re-evaluation arterial blood gas analysis performed at rest
revealed a mild hypocapnia (pCO, 33.2 mmHg; normal
pCO,: 35 - 45 mmHg). Due to the favorable response to the
rehabilitation program, a referral to psychiatry assessment
was not considered.

The combination of the Nijmegen score and Cardiopul-
monary exercise is used to establish a diagnosis of HVS.'
Following a COVID-19 infection, ruling out thrombotic lung
disease and myocarditis is important.® Regarding patho-
physiology, hypocapnia and anxiety seem to play an im-
portant role in the development of symptoms.* In patients
with post-COVID-19 HVS, it has been suggested that in-
flammatory and/or microangiopathic changes in the pre-
Botzinger complex, a part of the ventral respiratory group of
interneurons responsible for the control of breathing and the
response to hypoxia, may lead to the dysregulation of the
ventilatory drive. Respiratory rehabilitation is usually recom-
mended for symptom management.

This is, to the best of our knowledge, the first report of
a case of post-COVID-19 HVS in Portugal. As this is a rare
disorder, clinical awareness is required to identify this often-
missed manifestation of post-COVID-19.
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