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ABSTRACT

Thyrotoxic hypokalemic periodic paralysis (THPP) is a disease characterized by recurrent episodes of muscle weakness due to intracellular
potassium shifting in the presence of high levels of thyroid hormone. It occurs more commonly amongst young Asian men with underlying
Graves' disease. Attacks are commonly precipitated by ingestion of carbohydrate-rich meals or alcohols, stress or strenuous exercise.
Herein, we describe an adult Thai man suffering from a hypokalemic periodic paralysis attack after receiving a dexamethasone injection. The
diagnosis of Graves’ disease was confirmed by his thyroid function test and a presence of thyrotropin-receptor antibody. His weakness and
hypokalemia responded well to potassium supplement and a non-selective beta blocker, while his thyrotoxicosis was initially controlled

by an anti-thyroid medication and subsequently with a subtotal thyroidectomy. Clinicians should beware of this manifestation when
administering steroids in the thyrotoxic patients, especially of Asian male descent.
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INTRODUCTION

Thyrotoxic hypokalemic periodic paralysis (THPP) is char-
acterized by recurrent episodes of muscle weakness and
hypokalemia from intracellular potassium shifting (1, 2).
This neurological manifestation is indistinguishable from
other subtypes of hypokalemic periodic paralysis except
for the presence of thyrotoxicosis state (3). Episodes of
attacks can be precipitated by an ingestion of high carbo-
hydrate meal or alcohol, stress or strenuous exercise (1, 3).
Herein, we describe a patient with THPP attack after re-
ceiving a steroid injection and a review of literature.

CASE REPORT

A 36-year-old Thai man complained of acute weakness in
both the lower extremities. Five hours prior, his general
practitioner has prescribed him a 5 mg of dexamethasone
injection to control his pain from right elbow tendinitis.
Thereafter, he developed myalgia which has progressed
to paralysis predominantly in both of his legs. He was
noted about 4 kg weight loss and palpitations during
the past 6 months. He denied history of alcohol use or
a family history of weakness. On examination, the pa-
tient was alert with a normal blood pressure and a pulse
rate of 115 beats/min. His thyroid gland was slightly en-
larged without audible bruit. No exophthalmos was not-
ed. Neurological examination revealed flaccid paralysis
and decreased deep tendon reflexes in both the lower
extremities. His weakness of 3/5 motor power also in-
volved in proximal part of the upper extremities. Senso-
ry function and cranial nerves were spared. Laboratory
results revealed hypokalemia (2.0 mEq/L, 3.5-4.5), hy-
pophosphatemia (2.0 mg/dL, 2.5-4.5), and mildly elevat-
ed serum creatine kinase (300 U/L, 24-195). An electro-
cardiogram showed sinus tachycardia, a prolonged QTc
interval of 0.5 sec and the presence of U wave. His muscle
strength and serum potassium were fully restored within
12 hours after the administration of 100 mEq of oral lig-
uid potassium. Rebounded hyperkalemia, 5.8 mEq/L, was
noted. Graves’ disease was confirmed with FT, 1.97 ng/dL
(0.8-1.8), TSH < 0.005 wU/mL (0.3-4.1), and a positive for
thyrotropin-receptor antibody. Methimazole (15 mg/d)
and propranolol (40 mg/d) were administered. One
month later, subtotal thyroidectomy was performed un-
eventfully, and the patient was in euthyroid state and did
not experience paralysis during the follow-up period.

DISCUSSION

Glucocorticoids are currently used in various conditions
of Graves’ disease including ophthalmopathy due to its
anti-inflammatory action; and also in thyroid storm due
to its blocking on thyroid hormone peripheral conversion
(4). In this report, we demonstrated an unusual complica-
tion of glucocorticoid usage in precipitating hypokalemic
paralytic attack in a patient with thyrotoxicosis.

Most affected THPP patients are young Asian men
(male-to-female ratio of 20-70 : 1) with underlying Graves’
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disease despite the female preponderance in hyperthy-
roidism (male-to-female ratio 1: 4-10) (1-3). THPP is also
described in any etiology of thyrotoxicosis. The overall in-
cidence of THPP in Asian thyrotoxic patients is about 2%
comparing with 0.1-0.2% in North America (3). The weak-
ness is characterized by transient and recurrent episod-
ic attacks. It mainly involves the proximal parts of upper
and lower extremities and rarely affects bulbar muscles,
bowel, bladder or cranial nerves. The severity of weakness
usually correlates with the degree of hypokalemia. Sen-
sation is typically intact while deep tendon reflexes are
markedly decreased or absent (1, 2). The frequency of the
attacks can be variable, and the duration of each episode
can take from hours to several days. THPP occurs only in
the presence of thyrotoxicosis state and sometimes it can
be the first manifestation of thyroid disorders as described
in our patient. Prodromal symptoms such as cramps or
stiffness of the affected muscles are also noted. The attack
frequently occurs during the night or in the early morning,
and during the resting time. Myalgia has been reported in
some cases, in which rhabdomyolysis may occur. Other
electrolyte abnormalities that have also been described are
hypophosphatemia and hypomagnesemia (5).

The exact mechanism of THPP is still elusive. Hypo-
kalemia from an intracellular shifting is related to an
increase in sodium-potassium adenosine triphosphatase
(Na*/K*-ATPase) pump activity in the skeletal muscle from
a direct stimulation by thyroid hormone, catecholamines,
androgens and insulin. This could explain the mechanism
of those precipitating factors that can provoke the paraly-
sis attacks from thyrotoxicosis, sympathetic overactivity,
hyperandrogenism and hyperinsulinism. In addition, ge-
netic predisposition involving the mutation of transmem-
brane ion channels of skeletal muscle, including KCNJ18,
CACNAIS and SCN4A has been shown in some affected
patients (6). Glucocorticoids may induce hypokalemia
by directly increasing the Na*/K*-ATPase pool in skeletal
muscle and also by causing hyperinsulinemia. Moreover,
steroids can also trigger muscle weakness by inducing my-
opathy and renal potassium loss owing to its mineralocor-
ticoid effects. From the literature reviews, about 10 cases
have been reported regarding the steroids as a precipitat-
ing factor of THPP, ranging from low dose prednisolone to
pulse methylprednisolone (7, 8).

The definitive treatment of THPP is to achieve the eu-
thyroid state. For patients with Graves’ disease, an initial
treatment with antithyroid drugs followed by radioactive
iodine (RAI) therapy or total thyroidectomy is suggested
(1-3). According to 2016 ATA guideline, THPP is classified
as the clinical situation that favors RAI therapy (4). Nev-
ertheless, our patient chose subtotal thyroidectomy as
his preferred treatment. Hypokalemia is usually self-re-
covery and patients should be monitored for rebound hy-
perkalemia. Potassium administration during the attacks
should be in oral form dividing into small doses with the
maximal daily dose of 90 mEq (2). This replacement may
shorten the weakness period and prevent the possible
fatal arrhythmia; however, it cannot prevent recurrent
paralytic attacks. A nonselective B-blocker, propranolol,
is considered to be a first-line agent in the treatment and
preventing the paralytic attacks.



Steroids and Periodic Paralysis

CONCLUSION

We reported an unusual case of THPP precipitated by the
use of a high-dose steroid. Clinicians should beware of the
attacks when administering steroids in the thyrotoxic pa-
tients, especially of Asian male descent.
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