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ABSTRACT

The coronavirus disease 2019 pandemic continues to exert a significant impact on global
health care systems, causing devastating mortality and morbidity. As time passes and our un-
derstanding of this novel respiratory virus deepens, it is increasingly clear that its effects extend
beyond that of the respiratory system. The link with endocrine disorders was noticed quite early
when it was found that patients with diabetes and uncontrolled hyperglycemia were at an in-
creased risk of severe disease as well as mortality from COVID-19. However, the other endocrine
manifestations of COVID-19 probably were more subtle and information about them emerged
more gradually over a period of time. Thyroid diseases are common endocrine disorders, and
accordingly, a lot of attention has gone into the study of how COVID-19 affects the thyroid.
Although the majority of mild to moderate COVID-19 patients remain euthyroid, a significant
proportion of those with severe disease manifest with abnormalities in thyroid function. These
manifestations include low thyroid stimulating hormone and low T3 levels, whereas low T4 levels
were observed less commonly. Apart from this, several reports of subacute thyroiditis following
COVID-19 have also been published. Similarly, Graves’ disease has been reported to occur in
patients who had recovered from COVID-19. We present a case of a 55-year-old woman who
presented to the emergency department and her physical examinations and laboratory results
were significant for myxedema coma and the patient was given levothyroxine with improvement
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of symptoms and mild change in thyroid hormone levels during hospitalization.
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INTRODUCTION

Myxedema coma is defined as severe hypothy-
roidism leading to decreased mental status, hypo-
thermia, and other symptoms related to slowing of
function in multiple organs. It is a medical emer-
gency with a high mortality rate [Ross DS et
al.,2022]. If the condition is not promptly diag-
nosed and treated, the mortality rate can be more
than 50%. Even with immediate recognition and
timely medical intervention, mortality rates are as

high as 25%][Eledrisi MS et al., 2020]. Hypothy-
roidism is a common endocrine disorder resulting
from deficiency of thyroid hormone. It usually is a
primary process in which the thyroid gland is un-
able to produce sufficient amounts of thyroid hor-
mone. Hypothyroidism is four times more com-
mon in women than in men; 80 percent of cases of
myxedema coma occur in females. Myxedema
coma occurs almost exclusively in persons 60
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years and older. More than 90 percent of cases
occur during the winter months [Wall CR, 2000]. It
can occur as a culmination of severe, longstanding
hypothyroidism or be precipitated by acute stress-
ors such as infection, myocardial infarction, cold
exposure, and surgery in patients with poorly con-
trolled hypothyroidism [Elkattawy S et al., 2021].

Patients with hypothyroidism may exhibit a
number of physiologic alterations to compensate
for the lack of thyroid hormone. If these homeo-
static mechanisms are overwhelmed by factors
such as infection, the patient may decompensate
into myxedema coma [Wiersinga WM, 2018]. A
diagnosis of myxedema coma should be suspected
in a patient with coma or altered mental status
who is also hypothermic, hyponatremic, and/or
hypercapnia. Physical findings in myxedema
coma may include the classic myxedematous
face, which is characterized by generalized puffi-
ness, macroglossia, ptosis, periorbital edema, and
coarse, sparse hair. However, most patients do not
present with myxedema or coma and so the im-
portant feature is altered mental status. A medical
emergency, myxedema coma requires immediate
attention. If the diagnosis is suspected, immedi-
ate management is necessary before confirming
the diagnosis due to the high associated mortality
rate. Patients with myxedema coma should be
treated in an intensive care unit with continuous
cardiac monitoring. Initial steps in therapy in-
clude airway management, thyroid hormone re-
placement, glucocorticoid therapy, and support-
ive measures [Eledrisi M et al., 2020]. While
there is concern regarding the precipitation of ar-
rhythmias or myocardial infarction by adminis-
tering large doses of intravenous
levothyroxine, this concern must
be balanced against T,’s poten-
tially life-saving and usually non-
detrimental effect. The lower ini-
tial dose should be administered
to patients who are frail or have
other comorbidities, particularly
cardiovascular disease [Wall C,
2000]. Patients with hypothermia

To overcome it

is possible, due to the

uniting the knowledge and

will of all doctors in the world

should be covered with regular blankets, the use
of warming blankets should be avoided because
the resulting peripheral dilatation may lead to hy-
potension and cardiovascular collapse [Eledrisi
M et al., 2020].

COVID-19 is the pandemic of the new millen-
nium. COVID-19 patients with comorbidities in-
cluding hypothyroidism could develop a life-
threatening situation. The thyroid gland and the
virus infection with its associated inflammatory-
immune responses are known to be engaged in
complex interplay. Severe acute respiratory syn-
drome coronavirus-2 infection invades cells via
the angiotensin-converting enzyme 2 receptor. The
angiotensin-converting enzyme 2 receptor is
highly expressed in thyroid tissue, which may re-
sult in direct thyroid damage by severe acute respi-
ratory syndrome coronavirus-2 [Dixit NM et al.,
2020]. Thyroid abnormalities are associated with a
higher risk of disease severity, mortality, intensive
care unit (ICU) admission, and hospitalization
among COVID-19 patients. This association was
significantly influenced by an increase in age [Da-
mara FA et al.,2021]. It has been reported that
myxedema coma can be complicated with COVID-
19. In conclusion, the severity of COVID-19 and
hypothyroidism are related to each other, and ap-
propriate monitoring and treatment of hypothy-
roidism are important for preventing the aggrava-
tion of COVID-19 [Takashi Y, Kawanami D,2021].

CASE PRESENTATION

A 55-year-old female with positive severe acute
respiratory syndrome coronavirus 2 polymerase
chain reaction test was brought to Emergency de-
partment due to progressive dyspnea associated
with general weakness which had lasted for 7 days.
She had an ischemic heart disease and a thyroidec-
tomy for hyperthyroidism 5 years ago, however,
she did not go through regular medication control.
Hervital signsshowed Ps=58bpm, BP=80/50mmHg,
T=36.1°C, Sp0O, 88% (0O,-), 95% (O,+) on arrival.
On examination, the patient was not alert or ori-
ented to person, place, or time, and she didn’t re-
spond to painful stimuli. Her consciousness was
clouded. Physical examination was remarkable for
macroglossia, myxedematous face and question-
able intellectual disability. The patient’s general
condition was extremely severe, and she was ad-
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mitted to COVID intensive care unit department.
Laboratory findings were remarkable for white
blood cell count 10000/uL (normal 4000-9000/uL),
C-reactive protein 77.76mg/L (normal < 5 mg/L),
lactate dehydrogenase 936 U/L (normall135-220),
D-dimer 4.174ug FEU/mI (normal 0-0.5), sodium
130 mmol/L (normal 134-148 mmol/L) and potas-
sium 3.2 mmol/L (normal 3.6-5.0 mmol/L), calcium
1.1mmol/L  (normal  2.1-2.6mmol/L), TSH
43.27ulU/mL (normal 0.3-4.5), FT4 3.9 pg/mL
(normal 8.9-17.2). Other blood tests, including
creatinine, troponin-l1 and albumin levels were
within normal range. Her electrocardiogram re-
ported sinus bradycardia with a heart rate of about
56. Her echocardiogram showed dilatation of the
left atrium and the right ventriculi, diffuse hypoki-
nesis of the left ventriculi, ejection fraction -30 %.
Chest X-ray showed bilateral pneumonia with a le-
sion up to 15-20%. Brain computed tomography
scan was without pathology.

According to the above test results and absence
of fever despite infectious disease together with
the decreased mental status and general edema,
myxedema coma was highly suspected.

The patient was given oral levothyroxine 25
mcg at the first day, after this she responded to
painful stimuli. Then she followed by 50 mcg daily
for 7 days. After 7 days she was awake, alert and
started to respond to the questions, FT4 was 4.48
pg/mL (normal 8.9-17.2) and the daily levothyrox-
ine dose was increased to 75 mcg. Besides thyrox-
ine therapy, the patient received oxygen therapy,
dexamethasone, calcium gluconate, infusion ther-
apy, anticoagulation therapy, antiplatelet therapy,
antibiotics. The patient improved on treatment.
She was discharged on the 14th day on oral 75 mcg
of levothyroxine daily, calcium 1000 mg daily, vi-
tamin D 50001U daily and outpatient follow up
with endocrinologist.

Discussion

The term myxedema coma is a misnomer as nei-
ther coma nor myxedema is required for diagnosis.
There are no clear diagnostic criteria for the condi-
tion, however, patients typically present with al-
tered mental status, confusion, and lethargy [Rodri-

guez I et al., 2004]. As a result of the lack of objec-
tive criteria for diagnosis of myxedema coma, re-
sponse to treatment should be evaluated based on
clinical judgment. An appropriate response to treat-
ment would be evidenced by improvement in men-
tal status and stabilization of vital signs. However,
TSH levels are reflective of the thyroid status for
the prior 6-8 weeks, therefore these levels may not
be representative of response to thyroid treatment.
For this reason, clinical improvement and T4 status
may be superior in assessing response to therapy.

Our patient had a long-term history of untreated
hypothyroidism, which was deteriorated by Covid-
19 infection. So Covid-19 as infectious disease
was stressor for culmination of longstanding, un-
treated hypothyroidism. The patient’s general se-
vere condition was associated with hypothyroid-
ism. She was treated with levothyroxine and im-
proved clinically. There were small improvements
in the patient’s T4 and TSH status throughout the
hospital stay. As per endocrinology, triiodothyro-
nine would be indicated only if the patient’s status
deteriorated or failed to improve on a maximum
daily dose of T4. Our patient vitals and mental sta-
tus improved on 75mcg levothyroxine daily.

CONCLUSION

Although myxedema coma is now a rare occur-
rence given the widespread availability of TSH
assay and frequent monitoring by primary care
physicians, it is a life-threatening event and emer-
gency treatment is warranted. As one of the causes
of myxedema coma is infectious disease in patients
with hypothyroidism, it is so important to maintain
TSH control during Covid-19 pandemic. Old fe-
males or patients that are having medical history of
thyroidectomy, come together with “cold”, “slow”,
and “weak” conditions need to be taken note. Al-
though there is high mortality rate of myxedema
coma, the patient had been diagnosed in time,
cured and finally discharged after thyroxine, glu-
cocorticoid and intensive care are provided. As
long as myxedema coma is suspected, treatments
should be administered without any delay [Han
KW et al., 2017].
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