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as strenuous exercise or use of lipid-lowering drugs, can be identified.
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ism with associated rhabdomyolysis. Supportive treatment with intravenous fluids and intravenous levothy-
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Background

According to the National Health and Nutrition Examination 
Survey (NHANES) [1], hypothyroidism is found in 4.6% of the 
U.S. population, with 0.3% presenting clinically and 4.3% be-
ing subclinical [1]. Clinical signs and symptoms of hypothy-
roidism are often nonspecific, but muscular symptoms, in-
cluding stiffness, myalgia, cramps, and fatigue are described 
by the majority of patients with clinical hypothyroidism [2]. 
In patients with hypothyroidism, muscle enzymes may be el-
evated [2], but usually at levels less than ten times the upper 
limit of normal [3]. However, rhabdomyolysis, the rapid break-
down of skeletal muscle, due to hypothyroidism is rare [2,4] 
and in most of the reported cases, a precipitating factor has 
been identified, such as the use of lipid-lowering drugs [5–9], 
or strenuous exercise [10,11]. Rhabdomyolysis due to hypo-
thyroidism, without an obvious precipitating factor, has been 
previously reported in the literature, but is very rare [3,12–19]. 
We describe a case of a 52-year-old woman with a known di-
agnosis of hypothyroidism and poor medication compliance, 
who presented with a new onset rhabdomyolysis.

Case Report

A 52-year-old Hispanic woman with a past medical history of 
type 2 diabetes mellitus, hypertension, chronic hepatitis C, hy-
pothyroidism, osteoarthritis, and opiate dependence present-
ed to the emergency department with a three-day history of 
severe bilateral leg pain. She stated that she had run out of 
her medications about one month before presentation. She 
complained of fatigue, generalized weakness, headache, nau-
sea, decreased appetite, numbness in her fingers, dry skin, and 
constipation for the few weeks before presentation, and she 
also reported dysuria and decreased urination for the preced-
ing three days. She denied chest pain, shortness of breath, 
vomiting, or diarrhea, but had several recent falls that were 
not associated with syncope or major injury.

The patient was diagnosed with hyperthyroidism (Graves dis-
ease) in childhood and underwent subtotal thyroidectomy 
when she was 12 years old. She had been on levothyroxine, 
calcium, and vitamin D supplements since her thyroidectomy. 
She was also diagnosed with type 2 diabetes mellitus three 
years previously. The patient reported poor compliance with 
her home medications and glucose monitoring. She had com-
pleted a ten-day course of trimethoprim-sulfamethoxazole for 
a reported urinary tract infection a week before admission.

The patient had been smoking cigarettes, approximately one-
quarter pack a day for the past 15 years, but did not drink al-
cohol. She had a history of heroin dependence, and was on 
methadone, as prescribed by her ambulatory methadone clinic.

Her medications included aspirin 81 mg od, Metformin 1,000 mg 
bid, glipizide 10 mg od, atenolol 50 mg od, levothyroxine 100 mcg 
od, calcium gluconate 650 mg od, cholecalciferol 5,000 IU/day, 
methadone 60 mg od, gabapentin 200–400 mg/day, as need-
ed, and Naprosyn 200 mg bid, as needed.

In the emergency department, physical examination showed 
elevated blood pressure of 186/105 mmHg, body tempera-
ture of 36.4°C, respiratory rate of 16/min, and heart rate of 
76/min. Her weight was 122.2 kg with a body mass index 
(BMI) of 52.6 kg/m2.

On admission, the patient was noted to be confused and lethar-
gic, but responded to voice commands. She was noted to have a 
deep, hoarse voice, bilateral peri-orbital edema, and bilateral ex-
ophthalmos. Mucous membranes were dry, and her tongue was 
normal. The abdomen was morbidly obese. Non-pitting edema 
in the bilateral upper and lower extremities was present, and 
several patchy areas of ecchymosis were present on the upper 
extremities. Physical examination was otherwise unremarkable.

Laboratory data (Table 1) showed findings suggestive of hypothy-
roidism, hypocalcemia, and mild hypokalemia. The patient also 
had an elevated creatine kinase (CK) of 5,814 IU/L, which sup-
ported the clinical diagnosis of rhabdomyolysis. Urinalysis was 
normal. Electrocardiogram and chest X-ray were unremarkable.

Her elevated blood pressure improved after the administra-
tion of metoprolol 50 mg orally, and improved pain control was 
achieved with the administration of hydrocodone and acetamin-
ophen 10 mg and 325 mg orally, respectively. She was treated 
with intravenous (IV) fluids and IV calcium gluconate. The pa-
tient was given a total of 1.5 liters of normal saline. The patient 
was also treated with levothyroxine 200 mcg IV daily for three 
consecutive days and then transitioned to oral levothyroxine 
125 mcg/day. Vitamin D was supplemented with oral calcitriol. 
Echocardiography showed moderate concentric left ventricular 
hypertrophy with normal ejection fraction (60–65%) and no peri-
cardial effusion. Potassium was replaced with IV and then oral 
potassium chloride. Once appropriate therapy was initiated, the 
presenting symptoms improved significantly over the next several 
days, and by day 5, the CK level decreased to 2,349 IU/L. The pa-
tient was discharged home with instructions to continue her clin-
ical follow-up with her primary care physician within two weeks.

Discussion

Hypothyroidism is characterized by a broad spectrum of clini-
cal findings, including muscular symptoms, but hypothyroid my-
opathy is most often limited to myalgia, muscle stiffness, and 
cramps, and occasionally associated with mildly elevated levels 
of muscle enzymes [20].
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Rhabdomyolysis is characterized by skeletal muscle necrosis 
and release of intracellular muscle constituents into the cir-
culation [21]. Some of the known causes of rhabdomyolysis 
include vigorous exercise, inflammatory myopathies (polymy-
ositis), congenital deficiency of muscular enzymes, trauma, 
infection, electrolyte disorders (hyponatremia, hypokalemia, 
hypocalcemia), hyperosmolar states, medications including 
statins, and toxins, including alcohol [3].

Rhabdomyolysis, the rapid breakdown of skeletal muscle, may 
also develop due to hypothyroidism [2–10,18,22]. Myolysis in 
hypothyroidism is caused by changes in muscle fibers from 
fast-twitching type II to slow-twitching type-I fibers, deposi-
tion of glycosaminoglycan, poor contractility of actin-myosin 
units, low myosin ATPase activity, and low ATP turnover in the 
skeletal muscles [23]. With hypothyroidism, there is an inhibi-
tion of mitochondrial activity in muscle cells as well as dysreg-
ulation of many metabolic pathways such as Krebs cycle, fatty 
acid catabolism and glycolytic energy production [24]. These 

Variable Reference range Day 1 Day 2 Day 3 Day 4 Day 5 Day 6

Glucose, random (mg/dL) 74–106 207 211 249 211 138 153

HgbA1c (%) 4.2–6.3 9.6

Serum sodium (mEq/L) 136–145 138 140 139 138 140 142

Serum potassium (mEq/L) 3.6–5.0 3.5 3.0 3.6 3.4 3.2 3.8

Anion Gap (mmol/L) 5.0–14.0 7 10 9 10 10 9

BUN (mg/dL) 7–18 16 14 13 15 15 24

Serum creatinine (mg/dL) 0.55–1.02 1.5 1.44 1.56 1.59 1.51 1.62

Calcium (mg/dL) 8.5–10.4 6.1 5.7 6.1 6.5 7.7 8.2

Phosphorus (mg/dL) 2.5–4.9 4.6 4.6 5.4

Parathyroid hormone (pg/mL) 14–64 2

Magnesium (mEq/L) 1.8–2.4 2.0 2.4 2.1

Albumin, serum (g/dL) 3.4–5.0 3.5 2.8 3.2 3.0 3.1 3.4

Alkaline phosphatase (U/L) 45–117 112 88 105 97 101 102

Alanine aminotransferase (U/L) 12–78 40 34 38 31 30 30

Aspartate aminotransferase (U/L) 15–37 71 60 61 45 37 38

Total bilirubin (mg/dL) 0.2–1.0 0.8 0.5 0.5 0.4 0.6 0.7

Thyroid stimulating hormone (mIU/L) 0.36–3.74 74.0

Thyroxine (T4), free (ng/dL) 0.76–1.46 0.20

Triiodothyronine (T3), total (ng/dL) 76–181 37

Creatine kinase (IU/L) 22–198 5814 4657 2349

Troponin I (POCT) Titer <0.05

Total Cholesterol (mg/dL) 0–200 219

High-density lipoprotein (mg/dL) 40–60 35

Low-density lipoprotein (mg/dL) 0–100 152

Triglyceride (mg/dL) 30–150 295

AM Cortisol (mcg/dL) 4.0–22.0 32.1

Total 25-hydroxy vitamin D (ng/mL) 30–100 34

Hemoglobin (g/dL) 12–15.3 11.8 11.3

Table 1. Laboratory data.

Day 1 is the first day of admission at our hospital. The symptoms of rhabdomyolysis commenced three days before Day 1.
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metabolic abnormalities may sensitize patients with hypothy-
roidism to develop rhabdomyolysis, especially in the presence of 
other factors that may provoke the development of myopathy.

The patient described in this case report had not taken her 
usual thyroid medication for about a month before admission, 
and showed both clinical and laboratory findings of hypothy-
roidism (Table 1). The patient presented with extreme fatigue, 
peri-orbital edema, non-pitting edema in the extremities, dry 
skin, constipation, as well as low free thyroxine (T4), high thy-
roid stimulating hormone (TSH), and hyperlipidemia. The diag-
nosis of rhabdomyolysis was based on the findings of severe 
myalgia, muscle weakness, and marked elevation of creatinine 
kinase (CK) levels (a 30-fold elevation). Muscular symptoms 
with mild to moderate elevation in CK levels are common find-
ings in patients with hypothyroidism [2,21], but only in a very 
small proportion of these patients will muscular involvement 
progress to the point of developing overt rhabdomyolysis [2,4].

Most patients with hypothyroidism who develop rhabdomy-
olysis are found to have a clear precipitating risk factor, such 
as the use of lipid-lowering drugs [6–10] or strenuous exer-
cise [11,12], but none of these risk factors were present in 
this case. As this case has shown, rhabdomyolysis may also 
develop due to hypothyroidism alone [3,4,12–19], but this is 
rare. Rhabdomyolysis caused by severe hypothyroidism alone 
has also been reported in the pediatric age group [25]. Clinical 
awareness of this rare complication of hypothyroidism may 
modify clinical management and screening tests for hypothy-
roidism, for example, before starting statin therapy [5]. Also, 
hypothyroidism should be considered as a possible etiology 
in patients presenting with acute renal failure and elevated 
muscle enzymes after initiating statin therapy [5].

Review of the literature for hypothyroidism-induced rhabdo-
myolysis is summarized in Table 2. The differential diagnosis 
for the development of rhabdomyolysis, in this case, is also 
summarized as follows.

Hypokalemia: The patient presented with mild hypokale-
mia, with a serum potassium of 3.5 mEq/L (reference range: 
3.6–5.0 mEq/L) on admission. After administration of IV flu-
ids and subcutaneous insulin, the potassium level further de-
clined to 3.0 mEq/L, which prompted administration of IV po-
tassium chloride. The serum potassium levels then improved 
to 3.6 mEq/L, and fluctuated between 3.2–3.8 mEq/L (Table 1) 
in the following days.

Profound hypokalemia with serum potassium levels of less 
than 2.5 mEq/L, may cause rhabdomyolysis by reducing blood 
flow to the muscles in response to exertion [21]. Hypokalemia 
is also associated with severe muscle weakness and pain in 
the setting of thyrotoxic periodic paralysis (TPP) [26], and in 

a reported case of TTP, myopathy progressed to the develop-
ment of rhabdomyolysis [27]. In our case, the patient had only 
mild hypokalemia (Table 1). Therefore, it is unlikely that hypo-
kalemia played a significant role in the development of rhab-
domyolysis in this patient.

Hypocalcemia: The patient presented with a serum calcium 
of 6.1 mg/dL (normal range: 8.5–10.4). The corrected calcium 
level, given the low albumin in this case, was still low at 6.5 
mg/dL. Hypocalcemia is associated with rhabdomyolysis, but 
is considered to be a result of rhabdomyolysis rather than a 
cause [21,28,29]. In a study on traumatic crush injuries, hypo-
calcemia was found in all the patients with rhabdomyolysis [30].

There have been several case reports in which hypocalcemia 
has been considered as the possible cause of rhabdomyolysis, 
but the mechanism of hypocalcemia-induced rhabdomyolysis 
is not well understood [31–33]. In a case report by Akmal [31], 
he reports a case of rhabdomyolysis in a patient with hypo-
parathyroidism whose calcium was as low as 4.1 mg/dL. In two 
other cases, reported by Hower et al. [32], the calcium levels 
were also as low as 4.4 and 3.8 mg/dL. In another case of hy-
poparathyroidism presenting with rhabdomyolysis, reported 
by Sumnu et al., the serum calcium level was 3.7 mg/dL [33]. 
According to this review of the literature, the corrected calci-
um level of 6.5 mg/dL, as shown in our patient, was unlikely 
to have been the cause of rhabdomyolysis.

Mechanical injury: The patient reported several uncomplicat-
ed falls before admission. Although mechanical injury is re-
ported to cause elevated CK levels, most rhabdomyolysis cases 
are related to crush injuries [21]. We believe that the history 
of falls in this patient was probably related to her fatigue and 
generalized weakness due to her untreated hypothyroidism.

Methadone: There are a few published case reports of rhab-
domyolysis following methadone use [34,35]. It has been 
proposed that methadone may increase muscle demand for 
oxygen, and subsequently augment the state of muscle isch-
emia [35]. The patient was not taking methadone in the last 
few days before her presentation to the hospital. After admis-
sion, methadone was restarted with the dose of 30 mg a day, 
but rhabdomyolysis continued to improve with the treatment 
of her hypothyroidism despite methadone use.

Trimethoprim-sulfamethoxazole: There have been several re-
ports of trimethoprim-sulfamethoxazole-induced rhabdomyol-
ysis in immunocompromised patients [36-39], but it seems to 
be very rare in the immunocompetent patients. To our knowl-
edge, only two cases of trimethoprim-sulfamethoxazole-in-
duced rhabdomyolysis have been reported in immunocompe-
tent patients [40,41].
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In our patient, severe hypothyroidism was likely the principal 
etiology of rhabdomyolysis. It is also possible that patients with 
hypothyroidism have increased susceptibility to developing rhab-
domyolysis. The presence of other risk factors for rhabdomy-
olysis, including the well-known risk factors such as strenuous 
exercise and statin use, or weakly associated risk factors, such 
as methadone use, may help to precipitate rhabdomyolysis.

In a literature review of ten previously reported cases of hy-
pothyroidism-induced rhabdomyolysis (Table 2), only four 
cases had a known pre-existing diagnosis of hypothyroid-
ism when they presented with rhabdomyolysis. One reported 
case had a previous diagnosis of subclinical hyperthyroidism 
and was taking propylthiouracil. In the five remaining cases, 
thyroid disease was not previously diagnosed. In this review, 

Title of the Article Authorship
Year of 

publication
Age, 

gender
Status of thyroid 

disease
Reported risk 

factors
TSH 

mIU/L
CK 

IU/L

Hypothyroidism 
as a cause of 
rhabdomyolysis

Barahona et al. 2002 49, male Undiagnosed None 147.7 9,332

Rhabdomyolysis and 
renal failure in
hypothyroidism

Halverson et al. 1976 60, female Hypothyroid, 
diagnosed 7 
years prior

None >100 5,400

Rhabdomyolysis due 
to hypothyroidism

Altay, et al. 2005 31, male Undiagnosed None >100 2,291

Massive pericardial 
effusion and 
rhabdomyolysis 
secondary to 
untreated severe 
hypothyroidism: the 
first report

Zare-Khormizi 
et al.

2014 27, male Hypothyroid, 
diagnosed 10 
years prior

None 237 5,600

Rhabdomyolysis 
case based on 
hypothyroidism

Katipoglu et al. 2016 53, male Thyroidectomy None 43.2 1,560

Rhabdomyolysis 
in a patient with 
hypothyroidism

Kisakol et al. 2003 19, male Undiagnosed None 148 10,210

Acute myoedema: an 
unusual presenting 
manifestation of 
hypothyroid myopathy

Bhansali et al. 1999 41, male Hypothyroid, 
diagnosed 6 
years prior

hyponatremia 58.9 80,730

Hashimoto’s 
thyroiditis presenting 
as Hoffman’s 
syndrome, 
rhabdomyolysis and 
acute kidney injury

Ahmed et al. 2014 33, male Undiagnosed Moderate 
alcohol 
consumption, 
tick bite

209 2,333

Rhabdomyolysis 
and acute renal 
impairment in 
a patient with 
hypothyroidism: a 
case report

Naz et al. 2014 33, male Undiagnosed Strenuous 
physical 
activity

145.7 7,200

Hypothyroidism 
induced severe 
rhabdomyolysis in a 
hemodialysis patient

Tatar et al. 2014 56, female Subclinical 
hyperthyroidism 
on 
propylthiouracil

Hemodialysis >100 6,314

Table 2. Findings of a literature review on hypothyroidism-induced rhabdomyolysis.
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hypothyroidism-induced rhabdomyolysis appeared to be more 
common in males (80%), despite hypothyroidism being more 
common in women. In six of the cases, no precipitating risk 
factors for rhabdomyolysis were reported (Table 2).

Clinicians should be aware of the potential risk of hypothy-
roidism-induced rhabdomyolysis, as further investigation of 
other precipitating risk factors could be beneficial. By identi-
fying these risk factors, clinicians can avoid, for example, the 
use of statins or trimethoprim-sulfamethoxazole that may pre-
dispose patients with hypothyroidism to the development of 
rhabdomyolysis.

Muscular symptoms are mentioned by the majority of the pa-
tients with frank hypothyroidism and can be the predominant or 
the only clinical manifestation of hypothyroidism [2]. According 
to the clinical guidelines of American Thyroid Association [42], 
finding an elevated serum concentration of one or both of the 
muscle enzymes, CK and lactic dehydrogenase (LDH), that per-
sist for at least two weeks, is enough to justify the request 
of serum TSH assay in order to confirm or exclude hypothy-
roidism [42].

Furthermore, healthcare provider awareness of rhabdomyoly-
sis as a rare complication of hypothyroidism, and exploration 

of other possible risk factors of rhabdomyolysis may help pro-
vide a more timely diagnosis and treatment for these patients. 
Hypothyroidism is a common and usually easily treatable dis-
ease, but learning more about its different manifestations and 
complications can significantly improve the care of patients, 
and deserves consideration.

Conclusions

This case report describes a patient suffering from rhabdo-
myolysis related to severe hypothyroidism. Rhabdomyolysis 
is a rare but potentially life-threatening complication of hy-
pothyroidism that can occur in patients with poor medica-
tion compliance, as illustrated by our case report. Therefore, 
early diagnosis and appropriate treatment of hypothyroidism 
are essential. Screening for hypothyroidism in patients with 
elevated muscle enzymes, as recommended by the American 
Thyroid Association [42], may detect pre-existing subclinical 
hypothyroidism and subsequently lead to more timely treat-
ment of hypothyroidism and prevention of its complications.
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