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ABSTRACT Today, antithyroid drugs are widely used in the treatment of hyperthyroidism. Elevated creatine kinase and liver injury (hep-
atitis) caused by methimazole are some of rare side effects. Elevation of creatine kinase (CK) should be monitored due to the risk of rhab-
domyolysis development. Also, drug-induced liver injury can be seen. In this article, we report a patient who received methimazole 2 months
ago for hyperthyroidism, but then began to have complaints like muscle pain, jaundice (icterus) in the eyes along with itching and dark urine,
and found out to have elevated CK as well as liver enzymes induced by liver injury, thus showed rapid recovery upon N-acetylcysteine treat-

ment.
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Of patients treated for hyperthyroidism, 6%
showed mild side effects such as itching, skin rash
and joint pain, etc. These side effects often recover
spontaneously. In 0.3% of the patients, serious side
effects such as agranulocytosis, vasculitis, cholestatic
hepatitis induced by methimazole are observed.'?
Toxic hepatitis in particular is the liver injury caused
by the use of drugs, foods and chemicals. It is diffi-
cult for the physicians to diagnose it since several fac-
tors might cause liver injury. The liver is the main
organ metabolizing a number of chemicals and
drugs.?? Liver injury can manifest itself in different
ways, ranging between liver enzyme changes that do
not cause any clinical picture, acute hepatitis, pro-
longed cholestasis, chronic hepatitis, cirrhosis and tu-
mour development and fulminant hepatic failure.
While, in some cases, the symptoms of toxic hepati-
tis emerge months later, they appear within hours or
days of exposure.* N-acetylcysteine (NAC) is a glu-

tathione precursor that replenishes the glutathione
reservoir in the liver, and it detoxifies the reactive
metabolite of acetaminophen. It is a highly effective
drug for prevention of acute liver failure caused by
acetaminophen. However, its use is uncertain in al-
cohol intoxication, hepatic virus infection, or acute
liver failure developing due to drug and toxin, which
is not induced by acetaminophen.’ This article serves
the purpose of reporting the safety and efficacy of N-
acetylcysteine (NAC) treatment administered to the
patient who developed myopathy and toxic hepatitis
while he was on methimazole due to the treatment of
hyperthyroidism.

I CASE REPORT

A 69-year-old male patient, who has been on methi-
mazole (20 mg/day) for 2 months for hyperthy-
roidism, was admitted to our clinic due to yellowing
in his eyes and skin, pale stool, dark urine, as well as
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pain in the arms and legs for a week. He had no fever
and abdominal pain, and no itching. There was no
history of alcohol consumption, use of pain relievers
or herbal medication, and no history of antibiotic use.
He did not have a history of trip to a tropical region,
either. Patient’s blood pressure (BP): 120/80 mmHg,
pulse: 76 beats/minute, Temperature: 36.6 °C. On
physical examination; Sclera and skin were icteric,
liver was tender upon deep palpation on the rib edge;
no splenomegaly, ascites, telangiectasia or asterix
was observed. The arms and legs were tender during
palpation. Laboratory test results are shown in Table
1. The patient had a moderately high creatine kinase
(CK) and lactate dehydrogenase (LDH) enzyme.
There was bilirubin (+++) in urine stick examination
and no erythrocyte in microscopic examination. In
addition, magnetic resonance cholangiopancreatog-
raphy (MRCP) was performed because the patient’s
laboratory findings were favouring cholestasis.
MRCP and doppler ultrasonography were normal.
The patient was admitted to our clinic with pre-diag-
noses of myopathy, toxic hepatitis, viral hepatitis, au-
toimmune hepatitis and autoimmune cholangitis,
because he did not have a cholestasis that would
cause obstruction in the extra hepatic biliary tract.
The medical history of the patient who was previ-
ously diagnosed with hyperthyroidism revealed me-
thimazole treatment two months ago. The patient’s
alanine amino transferase/alkaline phosphatase
(ALT/ALP) ratio was found to be 1.12. It was com-
patible with liver injury of cholestatic type. Besides,
Roussel Uclaf Causality Assessment Method
(RUCAM) score was 9. It was compatible with
cholestatic liver injury. Liver biopsy was performed
for diagnostic purposes. Biopsy showed that liver’s
micro-anatomical structure was preserved, the cell
cords were single-line and well organized. Portal
areas were enlarged due to oedema and mixed in-
flammatory cell infiltration. Remarkably, 2-3
eosinophils were observed in almost each portal area.
A large focus consisting of hemosiderin-laden
macrophages was observed in a portal area. In the
parenchyma, bile stasis, which creates plugs espe-
cially in areas that fit around the central vein was ob-
served. HBsAg immune stain was negative (Figure
1, Figure 2).
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FIGURE 2: Remarkable eosinophils in the area of edema and mild inflam-
matory infiltration monitoring portal area (HE, x40).

Therefore, viral etiology was not considered.
The findings were compatible with toxic hepatitis.

Bolus intravenous (IV) 150 mg/kg of NAC in-
fusion was administered on 09.03.2020 while the pa-
tient with Model for End-Stage Liver Disease
(MELD) score above 20 was prepared for liver trans-
plantation. The infusion was followed by mainte-
nance treatment, which was continued for 7 days at
an infusion dose of 12 mg/kg/day. Intravenous bolus
infusion therapy produced over 50% decrease in
transaminases and bilirubin levels in 2 days time
(Graphic 1, Graphic 2). Also, the MELD score began
to decrease (Graphic 3). The patient was discharged
9 days after his hospitalization, as he recovered sig-
nificantly based on clinical and laboratory findings.

I DISCUSSION

Drug-induced myopathy is one of the common causes
of muscle diseases and occurs directly as a result of
myotoxicity, inflammatory myopathy, indirect muscle
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GRAPHIC 3: Change in Model for End-Stage Liver Disease (MELD) score.

damage or combined mechanisms.®” Suzuki et al.
found out that the complaints decreased after the dose
of methimazole was reduced and levothyroxine was
added to the treatment in four adult Graves patients
with elevated creatine kinase induced by methima-
zole treatment.® Tto et al. reported that a patient suf-
fered myalgia and elevated creatine kinase due to
methimazole, and the complaints subsided as soon as
medication was discontinued.” In our patient benign
acute drug-induced myositis was considered because
the patient was not considered to have serious muscle
damage and had moderately elevated CK and LDH

268

levels. CK and LDH levels normalized after stopping
methimazole.

The picture of drug-induced toxic hepatitis is
one of the most conflicting clinical conditions in hep-
atology. Early diagnosis is very crucial since acute
liver failure developing after drug-induced toxic hep-
atitis involves a poor prognosis.'® The exact mecha-
nism of methimazole-induced hepatotoxicity is
unknown. Hypersensitivity and drug reactions are the
common hypotheses. Cell-mediated immunity may
also play a role in causing cholestatic hepatitis in pa-
tients treated with methimazole.!! When lymphocytes
are triggered by a particular drug, the resultant lym-
phokines may lead to cholestasis by causing a de-
crease in bile flow.!? The most common type of
hepatotoxicity seen in the use of methimazole is the
cholestatic liver injury."*"'* In our case, R: ALT/ALP
was 1.12 (R<2) and compatible with cholestatic liver
injury. Liver biopsy may show the traces of portal en-
larged with inflammatory cells, and also biliary plugs
may be seen. Widespread swelling of hepatocytes is
another feature that can be seen.'®'® The onset of
symptoms can vary between a few days up to 150
days.!” In our case, the liver injury caused by methi-
mazole developed in a period less than 2 months.
NAC therapy is primarily recommended in ac-
etaminophen intoxication in the literature, it has been
observed in recent studies that it improves the rate of
survival and recovery in the case of drug-induced
acute liver failure.

NAC is a drug widely used for mucolytic pur-
poses, especially in the treatment of lung diseases as
it facilitates the excretion of mucus.?’ In ac-
etaminophen poisoning due to overdose, it plays an
important role as antidote as part of the treatment.?!->?
However, it is also recommended for the treatment of
acute liver failures developing due to non-ac-
etaminophen related causes. The dose recommended
for NAC treatment can vary between 100-200
mg/kg/day depending on the age of the patient.’?**
Our patient was initially treated with 150 mg/kg of
loading dose as I'V bolus, which was followed by the
treatment with IV infusion of NAC 12 mg/kg for 7
days. Liver enzymes (Table 1 and Graphic 1) and
bilirubins (Table 1 and Graphic 2) improved dramat-
ically. The MELD score has declined significantly
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TABLE 1: Laboratory results of the patient.

Normal range Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 40
Leukocyte 45-10.3 L i . . . i . . 7.79
Lymphocyte
Eosinophil
GGT 0-55 UIL 1584 1585 1466 1397 1393 1302 1078 970 735 120
Total bilirubin 0.3-1.2 mg/dL 13.82 17.32 17.33

Creatinine 0.51-0.95 mg/dL 0.71

0-0.5 mg/di

700-1600

IgA 70-400 266

HBs Ag <0.99 Negative

Albumin 3.5-5.2 g/dl

‘. "

AST: Aspartate aminotransferase, ALT: Alanine aminotrar GGT: Gamma-glutamyl transpepti ALP: Alkaline phosphatase, PTZ: Protrombin Time, INR: International normalized ratio,
CRP: C-reactive protein, Ig G: Immiinoglobulin Gi Ig A: immiinoglobulin A, 1G M: immiinoglobulin M, MELD Score: Model for End-Stage Liver Disease Score, Hbs Ag: Hepatitis B surface Antigen,
Anti-Hbs: Hepatitis B surface Antibody, Anti-HCV: Hepatitis C Antibody, Anti HAV Ig M: Hepatitis A Antibody Immiinoglobulin M, Anti Hbc IgM: Hepatitis B core antibody immiinoglobulin M, Anti HIV:
Human Immunodeficiency Virus Antibody, ANA: Antinuclear Antibodies, AMA: Antimitochondrial antibody, ASMA: Anti-smooth muscle antibody, AMA-M2: Anti-mitochondrial M2 antibody, Anti-LKM:
Liver-Kidney Microsome Antibodies, TSH: Thyroid Stimulating Hormone, Na: Sodium, K: Potassium, LDH: Lactate Dehydrogenase.
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(Graphic 3). Some rare side effects such as rash and
mild itching, etc., which do not require any treatment,
can be seen in the treatment with NAC.?! Our patient
showed no side effects caused by the treatment. On
the 40™ day of treatment, the patient’s liver enzymes
and MELD score returned to normal. Drug-induced
toxic hepatitis is diagnosed with proper clinical and
laboratory tests once the causes leading to hepatitis
are ruled out. As soon as the diagnosis is established,
the causing agent should be discontinued.
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