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ABSTRACT

We report our experience with seven cases of thyrotoxicosis associated with hypokalaemic
periodic paralysis seen over a 25-year period in Trinidad, West Indies, an ethnically diverse
island. All the cases were males, one was a Chinese, two were of East Indian and four of African
descent, with a mean age 31.4 years (range 22—54 years). Early diagnosis and appropriate
treatment led to the prompt resolution of the symptoms. Although rare in the Caribbean region,
clinicians should be aware of the features of this potentially fatal but readily remediable com-
plication of thyrotoxicosis.
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Paralisis Periodica Hipocalémica Tirotoxica: Un Estudio de Serie de Casos de
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RESUMEN

Reportamos nuestra experiencia con siete casos de tirotoxicosis asociada con paralisis perio-
dica hipocalémica observada por un periodo de 25 arios en Trinidad, West Indies — una isla ca-
racterizada por su diversidad étnica. En todos los casos se trato de hombres: uno era un chino,
dos eran de la India, y cuatro de ascendencia africana, con una edad promedio de 31.4 aiios
(rango 22 a 54 anios). El diagnostico precoz y un tratamiento adecuado llevaron a la pronta re-
solucion de los sintomas. Aunque sea ravo en la region del Caribe, los clinicos deben tener en
cuenta que las caracteristicas de esta complicacion de la tirotoxicosis, potencialmente fatal

pero facilmente remediable.
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INTRODUCTION

Thyrotoxic periodic paralysis (TPP) is well manifested
among Asian populations but has rarely been reported in
the Caribbean region. This might be so because despite
its ethnically diverse population, most of these Islands
are dominated by peoples from Africa and India on
whom reports are rare (1-3). Reports are also rare
among other populations comprising Caucasians and
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Hispanics including Puerto Ricans in the West Indies (4—
15). We here report on seven cases of TPP seen and man-
aged by one or more of us in Trinidad over a 25-year
period. The Trinidadian population comprises 1.3 mil-
lion people of predominantly African and Indian descent
with 1% Asians, Caucasians, Hispanics and an increasing
proportion of those with mixed ethnicities. This ethnic
background, with few Asians, may explain the relatively
low incidence of TPP in this population. Despite this,
clinicians should be aware of this eminently treatable
complication of thyrotoxicosis.

Case 1

A previously well 22-year-old Chinese male who was
born in China and migrated to Trinidad in his childhood
presented with sudden inability to walk. His sister had
myasthenia gravis and he denied any symptoms of thy-
roid disease. On admission, he was afebrile with a blood
pressure of 130/70 mmHg and heart-rate of 112 beats per
minute. His physical examination showed that he had a
Grade 3/5 (MRC scale) proximal muscle weakness af-
fecting mainly the lower limbs but with intact sensation.
There was a mildly enlarged, diffuse thyroid gland with-
out pre-tibial myxoedaema or ophthalmopathy. Bio-
chemical investigations showed a serum potassium of 2.2
mmol/L (ref: 3.5-5.1 mmol/L), TSH 0.01 pIU/mL (ref:
0.27-4.2 plU/mL), free T4 15.2 pg/dL (ref: 0.27-4.2
ulU/mL), free T, 15.2 ug/dL (ref: 5.1-14.1 pg/dL), free
T; 6.9 ng/ML (ref: 0.8-2 ng/mL) and creatinine kinase
300U/L (ref: 100225 U/L). Electrocardiogram showed
a sinus tachycardia. Thyroid ultrasound revealed diffuse
enlargements of both lobes and thyroid autoantibodies
were positive. A diagnosis of thyrotoxic hypokalaemic
periodic paralysis was made. Treatment was initiated
with oral propranolol and carbimazole as well as intra-
venous potassium chloride for two days (Table 1). Serum
potassium on his discharge was 4.0 mmol/L and re-
mained normal at six weeks follow-up without additional
potassium supplementation. His thyrotoxicosis was
treated medically for two years and he remained in re-
mission.

Case 2

A previously well 25-year-old Afro-Caribbean male pre-
sented with a one-day history of proximal muscle weak-
ness affecting both upper and lower limbs. There was no
history of muscle pain, sensory abnormalities or sphinc-
ter disturbances. He had no significant personal or fa-
milial medical history and he was not taking any
medication.

On admission, he was afebrile with a blood pres-
sure of 129/79 mmHg and heart-rate of 124 beats per
minute. His physical examination showed that he had a
mild proximal limb weakness with Grade 4/5 power
(MRC scale), normal reflexes and intact sensation. His
thyroid examination showed that he had a diffusely en-
larged goiter with a bruit but no dysthyroid eye disease,
acropachy or pretibial myxoedaema. His cardiovascu-
lar, respiratory and abdominal examinations were unre-
markable.

His biochemical investigations showed serum
potassium 2.0 mmol/L (ref: 3.5-5.1 mmol/L), TSH 0.01
puIU/mL (ref: 0.27-4.2 unIU/mL), free T, 17.7pg/dL (ref:
5.1-14.1pg/dL), free T; 5.2 ng/mL (ref: 0.8—2ng/mL) and
creatinine kinase 350 U/L (ref: 100-225 U/L). Sinus
tachycardia was noted on electrocardiography and thy-
roid ultrasound confirmed diffuse homogenous enlarge-
ments of both lobes. His treatment was initiated with
propranolol, carbimazole and intravenous potassium
chloride (Table 1). His serum potassium on discharge
was 4.2 mmol/L and he remained normal at three weeks
follow-up without additional potassium supplementation.
His thyrotoxicosis was treated with carbimazole in the
longer term and the patient achieved biochemical and
clinical remission.

Case 3

A 54-year-old hyperthyroid Afro-Trinidadian male pre-
sented with a one-month history of proximal muscle
weakness affecting both upper and lower limbs. He was
on antithyroid medications for three years but had been
non-compliant. He also experienced weight-loss of about
10 pounds over three weeks, hyperhidrosis, tremors, ir-
ritability, hoarseness of voice, heat intolerance and occa-
sional chest pains. There was no significant family
history or recent antecedent viral illness.

On admission, he was afebrile with a blood pres-
sure of 110/69 mmHg and heart-rate of 94 beats per
minute. His physical examination showed that he had a
mild proximal limb weakness with normal tone, Grade
4/5 power in the proximal muscles (MRC scale) and nor-
mal reflexes. His cardiovascular, abdominal, respiratory
and thyroid examinations were unremarkable. His elec-
trocardiogram was normal.

The patient’s biochemical examination revealed the
following; TSH 0.02 pIU/mL (ref: 0.27-4.2 plU/mL),
free T; 18.89 ng/mL (ref: 1.7-3.7 ng/mL), free T, 4.77
pug/dL (ref: 0.7-1.8 ug/dL), potassium 2.9 mmol/L (ref:
3.5-5.1 mmol/L), creatinine kinase 79 U/L (ref: 100-225
U/L). His thyroid ultrasound showed a normal-sized,
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non-nodular gland and his thyroid autoantibodies were
negative. His treatment was initiated with propranolol,
carbimazole and intravenous potassium chloride for a
few days (Table 1). His serum potassium on discharge
was 4.4 mmol/L and he remained normal thereafter. He
has been euthyroid on carbimazole and has been referred
for radioiodine treatment.

Case 4
A 24-year-old Afro-Trinidadian, with a six month history
of Graves’ disease presented with bilateral lower limb
weakness of two days duration. He also experienced
myalgia, dyspnoea, palpitations, irritability, diaphoresis,
sweating and weight-loss of 30 pounds over six months.
There was no history of trauma or bowel and bladder
symptoms. He had a family history of thyroid disease
and was taking herbal medications. On admission, he
was afebrile with a blood pressure of 153/81 mmHg and
heart-rate of 80 beats per minute. His physical examina-
tion revealed that he had a decreased tone, power Grade
3/5 (MRC scale) and absent reflexes affecting the lower
limbs with normal sensation. He had a diffusely enlarged
thyroid gland with exophthalmos and a bruit but no
pretibial myxoedaema or acropachy. His cardiovascular,
abdominal and respiratory examinations were unremark-
able.

His biochemical investigations showed that he had
TSH 0.01 pIU/mL (ref: 0.27—4.2 plU/mL), free T, 17.0
pug/dL (ref: 5.1-14.1 pg/dL), free T5 5.2 ng/mL (ref: 0.8—
2 ng/mL), creatinine kinase 539 U/L (ref: 100-225 U/L)
and potassium 1.5 mmol/L (ref: 3.5-5.1 mmol/L). His
electrocardiogram was normal. His treatment was initi-
ated with propranolol, carbimazole and intravenous
potassium chloride for a few days (Table 1). His serum
potassium on discharge was 4.4 mmol/L and he remained
normal at six weeks follow-up without any need for ad-
ditional supplementation. He remains biochemically eu-
thyroid on carbimazole.

Case S

A 45-year-old Afro-Caribbean male noticed his sudden
inability to walk which prompted his admission to hos-
pital. He was afebrile with a blood pressure of 110/70
mmHg and pulse of 110 beats per minute. His physical
examination was normal except for the Grade 3/5 power
in his lower limbs and 4/5 in his upper limbs (MRC
scale). His serum potassium was 2.5 mmol/L (ref: 3.5—
5.1 mmol/L) and he had diffuse thyroid enlargement with
a bruit. His ultrasonography confirmed a non-nodular
goiter; and his thyroid autoantibodies were positive.

His TSH was 0.02 pIU/mL (ref: 0.27—4.2 pIU/mL), total
T, 10.0 pg/dL (ref: 4.5-11.5 pg/dL), Total T5 5.6 ng/mL
(ref: 0.8-2.0 ng/mL) and creatinine kinase was 150 U/L
(ref: 100-225 U/L). His Electrocardiogram showed
sinus tachycardia. He was successfully treated with pro-
pranolol, carbimazole and potassium supplementation.
His serum potassium on discharge was 4.1 mmol/L.
After antithyroid drug treatment for 18 months, he re-
mains clinically and biochemically euthyroid.

Case 6

A 23-year-old East-Indian male presented with weight-
loss of ten pounds and inability to walk for a few hours.
He was referred as a case of possible Guillain-Barre syn-
drome and had a sister who had developed severe
Rheumatoid Arthritis at the age of 21 years.

He was afebrile with a blood pressure of 120/ 82
mm Hg and heart-rate of 120 beats per minute. On his
physical examination, there was a (mild) diffuse en-
largement of his thyroid gland with no opthalmopathy,
acropachy or pretibial myxoedaema. His power was 2/5
in the lower limbs and 3/5 in the upper limbs (MRC
scale). His blood investigations revealed serum potas-
sium of 2.3 mmol/L (ref: 3.5-5.1 mmol/L), TSH 0.04
plU/mL (ref: 0.27—4.2 ulU/mL), Total T5 6.3 ng/mL (ref:
0.8-2.0 ng/mL), Total T, 12.1 pg/dL (ref:4.5-11.5
pg/dL) and creatinine kinase of 120 U/L (ref: 100-225
U/L).

His thyroid ultrasound and thyroid autoantibodies
were consistent with autoimmune Thyroid disease. His
electrocardiogram showed sinus tachycardia and promi-
nent U waves. Following treatment with oral propra-
nolol, carbimazole with intravenous potassium and oral
potassium for two days, his symptoms were resolved. His
serum potassium on discharge was 4.2 mmol/L. His
thioamide therapy was continued for 18 months and he
has remained euthyroid.

Case 7

A 37-year-old male of East-Indian descent was admitted
to hospital with acute onset of weakness and shortness
of breath. For six weeks before, he had experienced
insomnia, irritability and weight-loss. His mother and
sister were both treated for thyrotoxicosis. On his exam-
ination, he had a small diffuse goiter, tachycardia,
generalized muscle weakness (grade 3—4 proximally and
grade 4-5 distally) with diminished reflexes. He had
no dysphagia, dysphonia, ptosis nor diplopia. His serum
potassium was 2.3 mmol/L (ref: 3.5-5.1 mmol/L) and
serum phosphorus was 2.0 mg/dL (ref: 2.5-5.0 mg/dL)
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but his calcium and magnesium were both normal. His
serum free T, was 2.8 ng/dL (ref: 0.71-1.85 ng/dL) and
TSH was suppressed below the reference range for the
assay. His creatinine kinase was 173 uw/L (ref: 29-200
u/L). The patient’s thyroid scintigraphy revealed a
diffuse increased uptake pattern of 7% (ref: 1-4%); but
his thyroid antiperoxidase antibodies were positive.

He was treated with intravenous potassium chloride
by slow intravenous infusion, oral propranolol 40 mg
thrice daily and carbimazole 30 mg daily. His serum
potassium rose to 4.3 mmol/L and remained within nor-
mal limits until his discharge two days later. The patient
subsequently received radioiodine treatment and became
hypothyroid seven months after his post-radioiodine
treatment. He is currently on L-thyroxine replacement
and has never experienced another episode of hy-
pokalaemic weakness. The details of cases are shown in
the Table 1.

DISCUSSION

Periodic paralysis was first described in 1874 by Hartwig
(16). The association between thyrotoxicosis and peri-
odic paralysis was first reported by Rosenfeld in 1902
(17). It is known to occur predominantly among young
Asian males, although it has also been reported in Ameri-
can Indians, Mexican Mestizos, Europeans as well as
Turkish citizens and amongst others previously men-
tioned (18-20). Recent studies from the Indian subcon-
tinent have confirmed the rarity in Indians and there are
similarly, few reports from continental Africa (21, 22).
Male-to-female ratios vary from 17:1 to 20:1 in Japan,
33:1 to 48:1 in the United States of America and 76:1 in
Southern China (12, 23-25). Mortality and significant
morbidity are associated with TPP; though uncommon
(26). Male predominance of TPP is well established and
is consistent with our experience. The association of TPP
with the presence of certain human leukocyte antigen

Table: ~ Demographics, clinical features, investigations and response to treatment in seven multi-ethnic males
CASE 1 2 3 4 5 6 7
Age 22 25 54 24 45 23 37
Gender M M M M M M M
Ethnicity Chinese African African African African Indian Indian
ECG Sinus Sinus Normal Normal Sinus Sinus Sinus
tachycardia tachycardia, tachycardia tachycardia tachycardia
Prominent U
wave
K 2.2 2.0 2.9 1.5 2.5 2.3 2.3
(mmol/L)
K on discharge 4.0 4.2 4.4 4.4 4.1 4.2 4.3
(mmol/L)
CK 300 350 79 539 150 120 173
(U/L)
TSH 0.01 0.01 0.02 0.01 0.02 0.04 -
(uIlU/mL)
Free Ty 152 17.7 4.77 17.0 - - 2.8
(ng/dL)
Free Tj 6.9 5.2 18.9 5.2 - - -
(ng/mL)
Total T4 - - - - 10.0 12.1 -
(ng/dL)
Total Tj
(ng/dL) - - - - 5.6 6.3 -
GOITRE NO YES NO YES YES YES YES
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(HLA) subtypes; in particular, HLA — DRw8 suggests
that the basic defect may be genetically linked (27). Da
Silva et al described a genetic mutation in TPP that has
been linked to the potassium ionic channel gene KCNE3
(28). Ryan et al discovered that mutations in an inward
rectifying potassium channel (Kir) Kir2.6 can contribute
to TPP (29). These inward rectifying potassium chan-
nels function to move potassium ions into the cells of the
cardiac and skeletal muscles. The mutations in the Kir2.6
channels can lead to altered membrane excitability, par-
ticularly in thyrotoxic individuals when challenged with
massive intracellular potassium influx from heightened
Na+/K+-ATPase activity. The latter event is thought to
be mediated by thyroid hormone.

Prompt diagnosis with immediate treatment of TPP
is essential. The diagnosis of TPP should be particularly
considered in young males presenting with acute muscle
weakness, severe paralysis and a history of recurrent sim-
ilar attacks with quick recovery. The absence of clinical
or previous evidence of thyrotoxicosis does not exclude
its diagnosis. As seen in our patients, Cases 3, 4 and 7
presented with a history of hyperthyroidism whereas the
other four patients lacked any significant medical or fam-
ily history of thyroid disease. The onset of paralysis usu-
ally coincides with the onset of hyperthyroidism.
However, these symptoms if present, are often mild (27,
30). Thyrotoxic periodic paralysis has also been noted
with thyroiditis, toxic adenoma, toxic nodular goiter,
TSH-secreting pituitary adenoma, ingestion of T, or T;,
inadvertent iodine excess, subacute thyroiditis of de
Quervain, amiodarone therapy, radiation thyroiditis with
Graves’ disease and nutraceuticals containing tiratricol
(31). All the cases in the current series were consistent
with the diagnosis of Graves’ disease.

The precipitating elements for TPP include: expo-
sure of people to cold environments, a heavy carbohy-
drate meal, infection, strenuous exercise, menstruation
and emotional stress. However, there were no identifi-
able or obvious triggers in any of our patients. The sever-
ity of hyperthyroidism is poorly associated with TPP
attacks. There are recent reports showing that the hy-
perthyroidism may be ‘clinically silent’ (27, 30). Thus,
TPP may be an early manifestation and presenting feature
of thyrotoxicosis.

Some electrocardiographic aspects that can suggest
a diagnosis of TPP are sinus tachycardia which was
apparent in our patients from Cases 1, 2, 5, 6 and 7,
respectively. Other electrocardiographic features in-
clude: atrial fibrillation, ventricular fibrillation, atrio-ven-
tricular block and asystole. Prolonged QT-U interval

associated with hypokalaemia and a paradoxically pro-
longed PR interval due to thyrotoxicosis are also com-
mon. The most prevalent finding in our patients was
sinus tachycardia with one case showing a prominent U
wave (Case 6).

The treatment of TPP requires urgent correction of
potassium levels. Paul ef a/ demonstrated that potassium
replacement should be tailored according to patients’
symptoms and potassium levels upon presentation (32).
For potassium concentrations above 2.5 mmol/L and pa-
tients presenting with mild weakness, treatment should
be initiated with 80 mmol/ 24 hours of oral potassium.
Patients presenting with potassium concentrations below
2.5 mmol/L or with symptoms of paralysis should be
treated with intravenous potassium. As serum potassium
concentrations rise, oral potassium supplements should
be administered. In treating TPP with intravenous potas-
sium, close monitoring of plasma potassium is essential
to prevent the rebound of hyperkalaemia, particularly
since the hypokalaemia is due to transcellular shift rather
than potassium depletion. The total potassium replace-
ment required for the correction of hypokalaemia in TPP
is relatively small compared to that seen in other causes
of hypokalaemia where a potassium deficit exists. Con-
tinuous ECG monitoring to check for arrhythmias, peak
flows and serial arterial blood gases to monitor respira-
tory function should be performed (32).

The treatment of hyperthyroidism is essential in the
management of TPP. The current practice is to use pro-
pranolol, propylthiouracil or carbimazole to establish
rapid control of the thyrotoxicosis followed by ablative
radioactive iodine therapy in the majority of cases (32).

The most successful drug in the management of
TPP is propranolol. Propranolol, added to the initial treat-
ment, has been shown to counteract the peripheral effects
of thyrotoxicosis and thus, it improves muscle strength
(26). Thyroid hormone directly stimulates Na+/K+-AT-
Pase activity in the skeletal muscle, liver and kidney. It
also increases the number and sensitivity of B-receptors,
which causes increased catecholamine-mediated potas-
sium uptake (33, 34). The increased (-adrenergic stim-
ulation results in further increased Na+/K+-ATPase
activity. Thus, by blunting the hyper-adrenergic state, B3-
blockers can prevent the attacks of TPP (12, 30, 33, 35,
36). This was clearly seen on the initiation of treatment
in our patients having reported significant improvement
in muscle power. Nonetheless, long-term treatment of
TPP requires the necessary concomitant control of hy-
perthyroidism (37). In summary, we wish to highlight,
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by this report, that in multiethnic societies, such as in the
West Indies, TPP can occur in any patient.
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