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A Case of Myxedema Coma Confounded by
Dementia and Hypokalemia
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Abstract

The hallmarks of myxedema coma are decreased mental status and
hypothermia; but hypotension, bradycardia, hyponatremia, hypogly-
cemia, and hypoventilation may also be present. This case involves a
74-year-old female, with arthritis and dementia, who presented with
weakness and failure to thrive. Physical exam was significant for
altered level of consciousness, lethargy, pretibial pitting edema and
hypotension. Since friends and family were absent, history was ob-
tained per chart review. Initial labs showed severe hypokalemia of 2.0
mmol/L and associated changes of prolonged QT interval and T wave
flattening on electrocardiogram (ECG). The family later revealed ad-
ditional history of thyroidectomy and clarification that the patient had
been noncompliant with her medications for at least 6 months. Hypo-
thyroidism was confirmed with a thyroid stimulating hormone (TSH)
level of 82.2 U/mL and a free thyroxine (T4) level below normal
threshold. Endocrinology was consulted and care was taken when re-
instituting her thyroid supplementation after checking cortisol level as
well as reviewing her ECGs. This case report illustrates the importance
of checking for thyroid dysfunction especially in the elderly who pre-
sent with altered mental status and unclear history as most symptoms
of myxedema coma may be reversible. Furthermore, myxedema coma
occurring in the setting of decompensated hypothyroidism is a medi-
cal emergency. In this case, despite timely diagnosis and appropriate
treatment, her cognitive function failed to improve, and as a result, pal-
liative care was consulted. Ultimately, the family elected for hospice
care due to severe dementia, bed-bound status, and failure to thrive.
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Introduction

Myxedema coma is defined as severe hypothyroidism leading
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to decreased mental status, hypothermia, and other metabolic
imbalances [1]. A common misconception is that a patient
must be comatose to be diagnosed with myxedema coma.
Myxedema refers to the swelling of the skin and soft tissue
that occurs in patients who are hypothyroid. Myxedema coma
occurs in the setting of decompensated hypothyroidism usu-
ally precipitated by some factor such as infection [1]. The
hallmark of myxedema coma is a deterioration of the patient’s
mental status [1]. Although myxedema coma is exceedingly
rare with about 200 cases reported between 1953 and 1996 [1],
and an incidence of about 0.22 million per year, more common
in women and the elderly [2], myxedema coma is a medical
emergency. If not promptly diagnosed and treated, the mortal-
ity rate can be more than 50%, with the most common causes
of death being respiratory failure, sepsis, and gastrointestinal
bleeding [3].

Case Report

The patient is a 74-year-old female, with past medical history
of arthritis and dementia, who presents with weakness and
failure to thrive. Upon initial evaluation, patient was lethar-
gic and with difficulty staying awake. She was oriented to
self only and uncooperative with the interview as she would
selectively answer some questions and repeat her desire to
go home. Past medical history was unobtainable as family
could not be reached at the time of evaluation. Emergency
department records indicated that patient was brought by am-
bulance by request of the husband who stated that patient
has not been eating, drinking or bathing for 2 weeks. Patient
admitted to poor oral intake of food and water of 1 month
duration. Initial workup revealed severe hypokalemia. Physi-
cal exam was significant for altered mental status (AMS) and
abnormal insight, lethargy, pretibial pitting edema (Fig. 1)
and hypotension.

With critically low potassium level of 2.0 mmol/L, pro-
longed corrected QT interval of 633 ms (Fig. 2) and metabolic
alkalosis (Table 1), electrolytes replacement was initiated. Fur-
ther history obtained from the family the next day revealed
history of thyroidectomy and that patient has had AMS, leth-
argy, anorexia and medication noncompliance for 6 months
prior. Given this additional history, severe hypothyroidism was
suspected and confirmed with a thyroid stimulating hormone
(TSH) level of 82.2 U/mL and a free thyroxine (T4) level be-
low test threshold (0.07 ng/dL). AM cortisol level was normal
at 20.60 pg/dL (Table 1). Initial dose of 300 pg intravenous
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Figure 1. Pretibial pitting edema.

(IV) levothyroxine (T4) and 10 pg IV triiodothyronine (T3)
were administered after consultation with endocrinology. This
was subsequent dosing of T4 50 ug IV daily and T3 at 5 ug IV
for one additional dose.

Prolonged QTc improved to 414 ms and free T4 improved
to 1.22 ng/dL. Despite 5 days of supportive care, her cogni-
tive function failed to improve, and as a result, palliative and
hospice care consultations were sought as requested by family
due to severe dementia, bed-bound status, and failure to thrive

(Fig. 3).
Discussion

This case presents a unique instance of severe hypothyroidism
and myxedema coma. Clinical findings of elevated TSH and
low T4/T3 (primary hypothyroidism), myxedema coma are
usually associated with hyponatremia as a result of decreased
free water clearance. This is due to either elevated antidiuretic
hormone or diminished renal perfusion. Hypoglycemia may
be seen as a result of down-regulation of metabolism or adre-
nal insufficiency. Arterial blood gas often reveals respiratory
acidosis, hypoxia and hypercapnia due to hypoventilation re-
sulting in carbon dioxide retention, hypoxemia and associated
lactic acidosis [4]. Chest radiograph may show cardiomegaly
and pleural effusions [1]. It is known that the thyroid hor-
mone plays an important role in the heart and vascular system
in which hyperthyroidism and hypothyroidism affect cardiac

contractility, myocardial oxygen consumption, cardiac output,
blood pressure, and systemic vascular resistance as well as ar-
rhythmias such as atrial fibrillation [5]. Pleural effusions can
be seen with hypothyroidism but usually as a result of second-
ary process such as pericardial fluid, congestive heart failure
or ascites. This is termed hypothyroid-associated pleural effu-
sions. Typical hypothyroid pleural effusions tend to be small,
non-inflammatory and have characteristics between transu-
dates and exudates. They are thought to result from pulmonary
or pleural capillary leak [6]. Both cardiomyopathy and pleural
effusions are usually reversible with thyroid hormone replace-
ment therapy.

Unlike the aforementioned expected findings, this case
was characterized by severe hypokalemia, metabolic alkalo-
sis, low normal glucose and normal cortisol. There was no
pleural effusion or cardiomegaly on chest radiograph (Fig.
4). Serum troponin was 0.01 ng/mL and electrocardiogram
(ECQG) (Fig. 2) did not show signs of cardiac ischemia. No-
tably, hyponatremia was absent. Generally, myxedema coma
results from several years of untreated hypothyroidism, and
it carries a greater mortality than 50% [4]. In this case, the
family stated that her symptoms of lethargy and medical
non-compliance with levothyroxine started about 6 months
ago. Although a respiratory acidosis was expected due to her
chronic regimen of morphine extended-release 15 mg, arte-
rial blood gas (Table 1) on admission showed pH of 7.63,
PaCO, of 39.6 mm Hg, PaO, of 56 mm Hg and a bicarbo-
nate of 41.9 mmol/L, reflecting a primary metabolic alkalosis
without respiratory compensation. In addition to severe hy-
pokalemia of 2.0 mmol/L and hypochloremia of 78 mmol/L,
metabolic alkalosis was thought to be due to contraction alka-
losis from dehydration relating to lack of oral hydration. The
patient was not on diuretic therapy. Hypochloremia, caused
by chloride loss from the gut, kidney, skin, or in this case,
decreased oral intake results in alkalosis because bicarbonate
generated during the production of gastric acid returns to the
circulation leading to net accumulation of base with net loss
of acid from the extracellular fluid (ECF) [7]. Hypokalemia
augments the alkalosis by causing an intracellular shift of hy-
drogen, thus increasing ECF bicarbonate concentrations and
potassium depletion independently augments bicarbonate re-
absorption in the proximal tubule [7]. Contraction alkalosis,
defined as acute decrease in ECF [8], further maintains alka-
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Figure 2. ECG showing ventricular rate 71/min, QTc: 633 ms, normal sinus rhythm (NSR), T wave flattening and prolonged QT.
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Table 1. Relevant BMP/CBC/Thyroid Labs Examination at Admission

Value Reference range

Sodium 135 mmol/L 135 - 145 mmol/L
Potassium 2.0 mmol/L 3.5-5.1 mmol/L
Chloride 78 mmol/L 98 - 108 mmol/L
Co, 46 mmol/L 22 - 34 mmol/L
Blood urea nitrogen 13 mg/dL 7 - 18 mg/dL
Creatinine 0.80 mg/dL 0.60 - 1.30 mg/dL
Glucose 86 mg/dL 70 - 110 mg/dL
Calcium 7.9 mg/dL 8.4 - 10.6 mg/dL
Magnesium 2.0 mg/dL 1.3 -2.1 mg/dL
Phosphorus 2.2 mg/dL 3.0 - 4.5 mg/dL
White blood cell 6.8 x 103/mm3 3.5 - 11 x 10*/mm?
Hemoglobin 11.7 g/dL 12-16 g/dL
Hematocrit 33.2% 36-46%
Platelets 228 x 103/mm? 150 - 440 x 103*/mm?
Creatinine-phosphokinase 302 U/L 38-234 U/L
Thyroid-stimulating hormone 82.2 U/mL 0.34-5.6 U/mL
Free thyroxine (T4) <0.07 ng/dL 0.8 - 1.8 ng/dL
Cortisol 20.60 pg/dL 10 - 20 w/dL
Arterial blood gas (nasal cannula on room air)

pH 7.63 7.35-7.45

pCO, 39.6 mm Hg 35-45mm Hg

pO, 56 mm Hg 80 - 100 mm Hg

HCO, 41.9 mmol/L 22 - 26 mEq/L

SpO, 92% 95-100%

losis by increased fluid reabsorption in the proximal tubule
where bicarbonate is preferentially reabsorbed compared
with chloride [7].

Although a compensatory respiratory acidosis was expect-
ed, the arterial blood gas was more consistent with respiratory
alkalosis. Some common causes for primary respiratory alka-
losis include salicylate poisoning, encephalitis, head trauma,
sepsis, hyperventilation and pulmonary embolism [9-11]. As
mentioned earlier, patients with severe hypothyroidism can
present with respiratory acidosis due to CO, retention from
respiratory muscle fatigue and impaired ventilatory drive to
hypoxia and hypercapnia [12]. In this case, the primary meta-
bolic alkalosis seemed to overshadow possible respiratory aci-
dosis. Furthermore, chronic severe hypothyroidism may be as-
sociated with a diminished basal metabolic rate and lower CO,
production [12] thereby exacerbating her alkalosis. Salicylate
poisoning was ruled out as her serum salicylate was below 1
mg/dL.

Another interesting abnormality on labs is the finding of
elevated creatinine-phosphokinase (CPK) of 302 U/L. Myo-
pathy is a known complication of long-standing hypothyroid-
ism and the incidence of musculoskeletal symptoms varies
from 30-80% [13, 14]. Specifically, a majority of patients

with hypothyroidism have been shown to have an increased
serum CPK [1, 15]. This phenomenon was observed as early
as 1897, termed Hoffman’s syndrome, whereby thyroidectomy
in a patient caused proximal weakness, myopathy and pseudo-
hypertrophy of muscles [16]. In general, the elevation of CPK
in hypothyroidism is proportional to the degree of the hypo-
thyroid state [14]. While the exact etiology of the myopathy
is unknown [13], authors describe an increase in type I muscle
fiber and selective atrophy of type II fibers, together with low
mitochondrial enzyme activities [14]. Current opinions sup-
port the theory that thyroxine (T4) deficiency leads to abnor-
mal glycogenolysis and mitochondrial oxidative metabolism,
which in turn impairs muscle function as reflected in selective
atrophy of type II fibers (fast twitch), which are more depend-
ent on glycolysis for their energy supply. Type I (slow twitch)
hypertrophy may be compensatory [17]. With severe or pro-
longed oxidative damage, muscle cell injury and rhabdomy-
olysis may occur leading to changes in muscle cell membrane
permeability and increase in serum CPK [1]. This results in
slowness of muscle contraction. Delayed relaxation of deep
tendon reflexes is due to impaired calcium sequestration by
sarcoplasmic reticulum, which prolongs twitch duration [16].
Altogether, delayed tendon reflex is a common clinical finding
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Figure 5. Brain CT showing cortical atrophy.

Figure 3. Hypothyroid facies, dry skin, coarse hair, saddle nose, perior-
bital edema, ptosis and apathetic appearance.

Figure 4. No pleural effusion or cardiomegaly on chest X-ray. Figure 6. Brain CT showing prominent sulci.
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on physical exam in hypothyroidism [1].
Conclusions

This case report illustrates the importance of checking for thy-
roid dysfunction especially in the elderly who present with al-
tered mental status and cachexia. If it is not possible to obtain
an accurate history, it is best to order thyroid function studies
as most of the symptoms associated with hypothyroidism or
myxedema coma may be reversible [5] with prompt institu-
tion of appropriate therapy [4]. In this case, the myxedema
coma may have triggered an acute worsening of her mental
status on her baseline dementia. Brain CT (Figs. 5, 6) showed
prominent sulci, particularly around the ventricular system as
well as loss of convexity indicating generalized atrophy. Evi-
dence of brain atrophy is consistent with the patient’s history
of dementia [18] which may have been a precipitating factor
in her non-compliance with levothyroxine leading to severe
hypothyroidism and myxedema coma. In this case, despite
timely diagnosis and appropriate treatment, the family even-
tually elected for palliative/hospice care due to the patient’s
severely decompensated state which did not respond to ap-
propriate medical therapy.
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