BRIEF REPORT

Thyrotoxic Periodic Paralysis (TPP) in a 28-Year-
Old Sudanese Man Started on Prednisone

Joshua J. Tessier, DO, Stacey K. Neu, MD, and Kristin K. Horning, PharmD

Thyrotoxic periodic paralysis is a rare complication associated with hyperthyroidism. It is most com-
mon in the Asian population. We describe a case of a 28-year-old Sudanese man who presented with
ascending lower extremity paralysis after treatment of hyperthyroidism with prednisone and methima-
zole. This case report reviews the literature looking at pathophysiology, causes, and treatment recom-
mendations for this rare complication of hyperthyroidism. (J Am Board Fam Med 2010;23:551-554.)
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Hyperthyroidism is a relatively common condition
in the United States, affecting 1.2% of the popu-
lation." The treatment of hyperthyroidism consists
of B-blockers for symptom control and thyroid
ablation, which is accomplished either radioactively
with radioiodine (I131) or chemically using me-
thimazole or propylthiouracil.” Thyrotoxic peri-
odic paralysis (I'PP), a rare sequelae of hyperthy-
roidism, is more common among Asian men and is
thought to be associated with high carbohydrate
loads.>~® This report examines a case of TPP be-
lieved to be precipitated by the initiation of chem-
ical thyroid ablation plus prednisone in a young
Sudanese man. We will discuss the potential rela-
tionship between medications and TPP and explore
a theory regarding the physiologic processes that
lead to hypokalemia in hyperthyroidism.

Case Report

A 28-year-old man of Sudanese descent presented
to the emergency department at approximately
7:30 am complaining of weakness. He had awak-
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ened approximately 3 hours earlier with weakness
primarily in his lower extremities and again 2 hours
later to find that the profound weakness had now
spread to his upper extremities. He reported no
other neurological symptoms either before or dur-
ing this episode. About 6 weeks earlier he had been
seen by his primary physician for an unintentional
20-pound weight loss, palpitations, and insomnia.
Laboratory abnormalities included impaired fasting
glucose and elevated thyroid function tests. He was
diagnosed with hyperthyroidism, started on ateno-
lol, and was referred to an endocrinologist. Treat-
ment with methimazole, propranolol, and pred-
nisone subsequently was initiated.

At the time of his emergency department visit
the patient was otherwise healthy and denied to-
bacco, alcohol, or drug use. He had emigrated from
Sudan 1 year earlier. Pertinent family history in-
cluded one brother with hyperthyroidism and no
known cases of periodic paralysis. A review of sys-
tems revealed occasional fevers, night-time cough-
ing, and palpitations during the last several weeks.

During physical examination the patient ap-
peared slightly anxious with no altered mental sta-
tus. He was afebrile with a pulse of 96 beats per
minute, respirations of 16 breaths per minute, pulse
oximetry of 100% on room air, and blood pressure
152/60 mm Hg. His neck was supple without thy-
romegaly or lymphadenopathy. Neurologic exami-
nation revealed 3 of 4 bilateral reflexes in the pa-
tellar, biceps, and achilles regions and muscle
strength of 3 of 5 on the left and 4 of 5 on the right
side in both the upper and lower extremities. No
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Table 1. Abnormal Laboratory Values During Hospitalization

Test (Reference) Day 0, 0800 Hours

Day 0, 1400 Hours

Day 0, 1800 Hours Day 1 Day 2

Potassium (3.6-5.1 mmol/L) 2.0
Glucose (70-100 mg/dL) 128
FT, (2.3-4.2 pg/mL) 9.0
T, (4.5-10.9 meg/dL) 19.4
TSH (0.35-5.5 mcIU/mL) 0.013

Urine potassium (mmol/L)

3.4 4.0 3.6 4.4
95 93

23

FTj, free triiodothyronine; T, thyroxine total; TSH, thyroid-stimulating hormone.

sensory or cranial nerve deficits were noted. His
heart rate was regular and his heart rhythm was
without murmurs; initial electrocardiogram re-
vealed sinus rhythm and probable left ventricular
hypertrophy. Although serial cardiac enzymes were
mildly elevated, no evidence of ischemia was found
on further workup. Computed tomography scan of
the head was negative. Abnormal laboratory studies
are listed in Table 1.

At admission, the differential diagnosis included
primary hyperaldosteronism, hypokalemic periodic
paralysis, thyrotoxic periodic paralysis, other peri-
odic paralyzes, and myopathies. After physical ex-
amination and an evaluation of his laboratory val-
ues the patient was diagnosed with TPP. The dose
of propranolol was increased, prednisone was dis-
continued, and potassium supplementation was
given. Within a few hours the patient showed
marked improvement and remained without resid-
ual neurological symptoms. On hospital day 2 he
was discharged on a treatment regimen of methim-
azole, propranolol, and potassium. He was readmit-
ted 8 months later with a potassium level of 1.5 and
similar symptoms. The patient admitted that he did
not adhere to the drug therapy. After the patient
improved using the same medication regimen, it
was presumed that noncompliance resulted in re-
currence of the TPP. The patient was subsequently
discharged and referred back to the endocrinolo-
gist.

Discussion

Hyperthyroidism is associated with a number of
muscular disorders, including acute and chronic
thyrotoxic myopathies, exophthalmic ophthalmo-
plegia, myasthenia gravis, and periodic paralysis.*
TPP is almost exclusively seen in men and tends to
affect younger adults, with 85% of patients devel-
oping symptoms between 20 and 39 years of age.**

A review of several case reports showed that indi-
viduals who consume a high carbohydrate intake
followed by prolonged rest are the most likely to be
affected by this condition.>*®” Although TPP is
the rarest of hyperthyroidism’s complications, it is
more common in certain patient populations, with
a reported incidence of 2% in Japanese patients
with hyperthyroidism.** The incidence is likely to
increase given our multicultural population, exces-
sive obesity, and the predominance of insulin resis-
tance.

Our patient, a 28-year-old Sudanese man with
impaired fasting glucose, awoke with progressive
weakness 6 weeks after being diagnosed with hy-
perthyroidism. A pattern of sequential motor in-
volvement beginning in the lower limbs and as-
cending to the upper limbs is typical for TPP.
Attacks range in severity from mild weakness to
flaccid paralysis, with recovery occurring first in
those muscles affected last. Upper motor involve-
ment is uncommon and mental faculties are never
impaired. Respiratory muscle involvement, though
rare, usually proves fatal.*

Acute management of TPP consists of potas-
sium chloride supplementation, careful observa-
tion, and close monitoring of serial potassium con-
centrations.* A usual dose of potassium is 130 mEq
divided over the first 24 hours, with subsequent
doses based on serial potassium concentrations. In-
travenous potassium is required if the patient shows
signs of cardiac dysrhythmia or respiratory distress
or is unable to take oral medications.* According to
current guidelines from the American Association
of Clinical Endocrinologists, hyperthyroidism
should be treated with 1131, antithyroid medica-
tions, or surgery.” Though antithyroid agents may
be used to induce remission, the success of this
intervention is variable and relapses are frequent.
After discussion with the endocrinologists, it seems
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that methimazole was chosen because of patient
refusal and the possibility of long-term medication
requirements with 1131 ablation in a young patient.
Chemical ablation has primarily shown benefit in
elderly, cardiac, pregnant, and pediatric patients.?

Although hypokalemia is common among pa-
tients with TPP, it can be challenging to under-
stand this relationship. It is known that hyperthy-
roidism affects plasma membrane permeability to
sodium and potassium by increasing Na+-K+-ad-
enosinetriphosphatase (ATPase) activity in skeletal
muscle, liver, and kidney cells.*” In addition, B-ad-
renergic sensitivity is increased, which augments
Na-+-K+-ATPase activity. The Na+-K+-ATPase
pump is also activated by insulin, which may ex-
plain the connection of the paralytic attacks to the
consumption of heavy carbohydrate meals.® Some
animal studies have indicated that Na+-K+-
ATPase activity is stimulated by androgens and is
inhibited by estrogens and progesterones, which
may account for the predominance of the disorder
among men.’

Given this theory, nonselective B-blockers such
as propranolol have been shown to markedly im-
prove thyrotoxic symptoms and provide relief of
paralytic episodes by inhibiting the intracellular
shift of potassium induced by epinephrine.® Selec-
tive B-blockers, including metoprolol, do not pro-
tect patients from paralytic attacks, which is con-
sistent with the specific role of the B, receptor in
mediating the catecholamine-induced increase in
Na+-K+-ATPase activity in skeletal muscle.® De-
spite potential benefits, B-blockers, particularly
nonselective agents, are known to have a slight
detrimental effect on carbohydrate metabolism and
other metabolic effects.” Our patient received oral
propranolol before and during his admission and
the dose was actually increased in an attempt to
control his tachycardia and hypertension. No wors-
ening of the hypokalemia was noted.

The role of glucocorticoids in the treatment of
hyperthyroidism has been studied in a variety of
settings. Prednisone has been shown to induce and
sustain remission of hyperthyroidism in one small
study.'® In the setting of thyroid storm, glucocor-
ticoids are used in patients with adrenal insuffi-
ciency and hypotension.!' In addition, they can
serve as adjunctive therapy to reduce triiodothyro-
nine (13) levels by inhibiting the peripheral con-
version of thyroxine (T4) to triiodothyronine.
Despite these potential benefits, the role of glu-

cocorticoids has typically been limited to the pre-
vention of worsening ocular symptoms in patients
with known Graves ophthalmopathy.?

Although glucocorticoids have been used to
treat hyperthyroidism, they may also produce det-
rimental effects, including the development of
TPP. A literature review revealed at least 2 cases of
TPP induced by methylprednisolone and 2 cases
caused by a single dose of prednisone.'?~'* In
contrast, our patient received prednisone for 7 days
before being diagnosed with TPP. In addition to
inhibiting insulin secretion from the B-cells of the
pancreas, glucocorticoids exhibit metabolic effects
on carbohydrate, protein, and fat metabolism,
thereby affecting peripheral glucose uptake. As pre-
viously discussed, one possible trigger for an attack
of TPP is the ingestion of a high carbohydrate
load.? Because of the detrimental effects on insulin
sensitivity, glucocorticoids can mimic this physio-
logic process and induce these attacks.

Conclusion

TPP is a relatively rare phenomenon in the United
States. Despite the potential insulin resistance in-
duced by nonselective B-blockers, these agents
have been shown to abort attacks of TPP and are
still recommended to control symptoms until de-
finitive treatment can be initiated. Glucocorticoids
should be reserved for treatment of ophthalmople-
gia; several case reports of TPP after their admin-
istration have been published.”%'*'* Ablative ther-
apy with 1131 could have prevented the significant
and potentally fatal reoccurrence of TPP in this
patient because it would have resulted in earlier
definitive treatment and not require long-term ad-
herence to medication. Early recognition of TPP
and potassium replacement remain the standard of
care in preventing morbidity and mortality from
this disorder.
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