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Case Study
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ABSTRACT

We reported an Idiopathic Thrombocytopenic Purpura (ITP) patient, 66-years-old (woman), with hypokalemia. She received 125 mg three times
daily of methylprednisolone injection for her ITP. Corticosteroids are the initial treatment of ITP. Her potassium level decrease after she took
methylprednisolone. Hypokalemia is also a common problem affecting the elderly or geriatric population. Many literatures reported side effects of
corticosteroid is associated with hypokalemia. Monitoring potassium levels must be check during corticosteroid therapy. In this report, we describe

the association between corticosteroid with hypokalemia effect.
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INTRODUCTION

Idiopathic Thrombocytopenic Purpura (ITP) is an idiopathic
condition of having thrombocytopenia or a low platelet count. ITP
is also known as autoimmune thrombocytopenic purpura and
immune thrombocytopenic purpura because ITP appears to be
related to antibodies against platelets. ITP is a disease where the
destruction of peripheral platelet occurs. ITP is divided into acute
ITP and chronic ITP. The normal range for platelet level in adults
is between 150,000 and 450,000/mm3. When platelet count
decreases to below 50,000 mm3, the dangerous bleeding risk
increase with trauma and the platelet counts below 20,000/mm3
may increase spontaneous bleeding risk. All therapy for ITP is
given either orally or intravenously (IV), and the use of
intramuscular injection should be avoided due to skin bleeding
risk can occur. One of the medications for ITP is corticosteroids.
Corticosteroids, typically prednisone, are the primary choice of the
initial treatment [1]. The treatment can be initiated with the use of
IV steroids, for instance, with methylprednisolone or prednisone.
The intravenous steroid with a high dose is commonly indicated in
a hematologic disorder like ITP [2]. About 70%-80% of patients
respond to corticosteroids, and about 10%-30% acquire durable
remission. The other medication is intravenous immunoglobulin
(IVIg) or IVIg combination with either corticosteroid or platelet
infusions to increase the platelet count quickly. After the platelet
count improved, maintenance doses of oral prednisone is 1 to 2
mg/kg per day, single or divided doses is used. Most ITP cases

gave a response during the first week of therapy. The oral steroid
dosage should be gradually reduced after several weeks of use
therapy [1, 3]. Corticosteroids such as mineralocorticoids and
glucocorticoids can cause hypokalemia Hereby, we report the ITP
patient with hypokalemia induced by high dose corticosteroid
therapy [4, 5].

CASE REPORT

A Woman, 66 y old. She admitted to the hospital with diagnosed ITP
(Idiopathic Thrombocytopenic Purpura). Her symptom is purpura.
She also has hypertension. For the first day, when she admitted to
the hospital, her laboratory test showed an abnormal result. The
result for thrombocyte was 5 x 103/ul (normal value 150-400 x
103/uL) and potassium 3.1 mEq/l (normal value range 3.5-5.1
mEq/1). She took methylprednisolone injection 125 mg three times
daily, eltrombopag olamine 25 mg tablet two tablets once daily,
amlodipine 10 mg tablet once daily, potassium supplement 600 mg
tablet once daily, pantoprazole injection 40 mg twice daily,
carbazochrome injection 10 mg three times daily. The next day,
methylprednisolone dosage decrease to 125 mg twice daily, and day
3 to 125 mg once daily. On day 4, methylprednisolone dosage form
was changed from injection to oral. After 8 care days at the hospital,
she felt malaise or fatigue. And then, she has diagnosed
hypokalemia, with potassium level was 2.3 mEq/l. She took
potassium intravenous for potassium correction. Three days after
correction, her potassium level to be normal (table 1).

Table 1: Result of thrombocyte and potassium concentration level after methylprednisolone administration

Labs test Normal value Unit

2 3 4 6 7 8 9 10 11
Thrombocyte 150-400 103/ul 18 65 68 91 148 64 12 82
Potassium 3.5-5.1 mEq/] 2.3 2.9 3.1 39

In this case, the Naranjo adverse drug reaction probability scale was
applied to quantify the degree of association between
methylprednisolone and hypokalemia and it was found to be score 8
(probable). Hypokalemia may be caused by methylprednisolone
therapy.

DISCUSSION

Glucocorticoids are the most potent and effective anti-inflammatory
agents for chronic and acute diseases in clinical practice [2, 6].

Methylprednisolone (MP) is an intermediate-acting corticosteroid,
with a half-life of 12-36 h, potent anti-inflammatory therapy.
Methylprednisolone has potency 1.25 times compared to
prednisolone. One of the adverse drug reactions after high dose
glucocorticoid administration is hypokalemia [2]. Electrolyte
disturbances such as hypokalemia are frequent in patients treated
with prednisolone and methylprednisolone [4, 6, 7]. Some reports
said hypokalemia and muscle weakness occurred after the use of
methylprednisolone agents [8-11].
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Hypokalemia is a condition of serum potassium level of less than
3.5 mEq/l. The normal range of serum potassium level is 3.5 to 5
mEq/l. The severity, levels, and symptoms of hypokalemia can be
seen in the table below [4]. Electrolyte imbalance, such as
hypokalemia, usually occurs in the elderly. The prevalence of
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hypokalemia case inpatient elderly (above 65 y old) was found
3.24%. The incidence of hypokalemia increases according to age
increase, the number of comorbidities, or use of other agents that
may cause to increased risk of hypokalemia, especially in the
elderly [5, 12].

Table 2: Severity, levels, and symptoms of hypokalemia [4]

Severity Level (mEq/1) Symptoms

Mild 3.0-3.5 asymptomatic

Moderate 2.5-3.0 Cramping, malaise, myalgia, weakness

Severe <2.5 Tachyarrhythmias, bradyarrhythmias, paralysis

Mechanism of glucocorticoids induce hypokalemia by transcellular
potassium shifts such as increased Na+/K—ATPase pool in
skeletal muscle and may be mediated by insulin or amylin. Other
mechanisms of medications cause hypokalemia, including
increased renal sodium loss or fluid retention, and/or stool loss [4,
5,13-15].

A patient with polymyositis was treated with 0.5 g/day
methylprednisolone for a 3-day course, and the patient has
hypokalemia. After steroid use discontinued, potassium level
increases [16]. In a study in juvenile rheumatoid arthritis, the side
effect of methylprednisolone was hypokalemia and hyponatremia
[2]. Another report said hypokalemia and myopathy event occurred
after corticosteroid therapy with high dose [13]. Mild and moderate
hypokalemia (18.18%) has reported in patients who for three days,
received 1 gram of intravenous methylprednisolone [17].

A 25-year-old Japanese man with hyperthyroid-related hypokalemia
worsened by steroid therapy. The patient has ventricular fibrillation
and paralysis worsened after receiving methylprednisolone infusion
[18]. Drugs that can induce hypokalemic periodic paralysis (hpoPP)
include beta mimetics, insulin, corticosteroids, and diuretics [19]. A
patient experienced thyrotoxic periodic paralysis (TPP) after
received dexamethasone therapy. TPP can be diagnoses in a patient
with hypokalemia symptoms and thyrotoxicosis. Some cases
reported prednisolone and methylprednisolone can induce the TPP
event. An unusual presentation of TPP due to a high dose of
glucocorticoids [14, 15, 20, 21].

Corticosteroid, especially for steroid pulse therapy, can induce
cardiac  arrhythmias, such as tachyarrhythmias and
bradyarrhythmias [2, 22]. From the basic electrophysiologic
viewpoint, corticosteroids affect cardiac calcium channels and also
potassium channels [22]. A case of hypokalemia occurred after
starting injection methylprednisolone in the rheumatoid patient
and resolved after its withdrawal [7]. For mild-to-moderate
hypokalemia case could be treated with oral potassium
supplements, and if a patient cannot take oral supplements or with
severe hypokalemia case require intravenous (IV) potassium as
replacement therapy [4].

CONCLUSION

Methylprednisolone injection can induce hypokalemia. Serum
potassium level must be checked before high dose steroid treatment
and monitoring therapy is also needed. The clinical pharmacists or
physicians, as early as possible, must identify potential adverse drug
events or drug-induced diseases.
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