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ABSTRACT

Renal impairment is occasionally reported in association with hypothyroidism. We report a case of a middle

aged man, who presented with features of rhabdomyolysis and acute kidney injury which was ascribed to

underlying undiagnosed hypothyroidism. The etiology is presumed to be multifactorial; hemodynamic effects

and a direct effect of thyroid hormone on the kidney play important role. This case enlivens the necessity of

assessing thyroid function in cases of unexplained renal failure. Awareness about this rare presentation of a

common disease would alert the physician to effectively treat this dreaded yet reversible complication.
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INTRODUCTION

Acute kidney injury (AKI) is common in clinical
practice with diverse etiology. Severe hypothyroidism
has been reported as being associated with renal
dysfunction and thyroid hormone replacement may
lead to an improvement in renal function.1 In
hypothyroidism, muscle involvement is common.
However, rhabdomyolysis and consequent AKI due to

overt, untreated hypothyroidism, especially in
the absence of other identifiable causes are rare and
only a few cases have been reported.2 This atypical
presentation assumes great clinical significance, as
prompt identification and correction of underlying
hypothyroidism almost completely reverse renal injury.
If untreated, AKI may lead to potential adverse
consequences.3 We report a case of severe
hypothyroidism leading to rhabdomyolysis and AKI
without any additional precipitating factor.

CASE REPORT

A 52-year-old male patient, presented with a one-month
history of worsening edema, accompanied by
breathlessness for 7 days and oliguria for 5 days. His
medical history included hypertension and diabetes
mellitus. His medication consisted of short-acting insulin
and losartan potassium. The man was obese, edematous
and had a puffy face and anemia. His pulse was 52 beats/
min and blood pressure was 140/90 mm Hg. Precordium
examination findings were unremarkable. He had
features of ascites and bilateral pleural effusion. There
was delayed relaxation of ankle jerks and bilateral non-
proliferative diabetic retinopathy (NPDR). Bed side
urine revealed proteinuria (++).

Laboratory evaluation showed low hemoglobin (8.3 gm/
dl), deranged renal function (blood urea 90 mg/dl, serum
creatinine 2.2 mg/dl), low serum sodium (125 mmol/L)
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and albumin (29.8 gm/L), markedly raised serum
creatine phosphokinase (CPK) (1128 U/L, ref. 24-195)
and slight elevation of aspartate aminotransferase (131
IU/L). Thyroid function tests confirmed the diagnosis
of hypothyroidism [freeT4 6.77 pmol/l, ref. 9.14-23.18
and thyroid-stimulating hormone (TSH) 150 mIU/ml,
ref.0.47-5.01, anti-thyroglobulin antibody 34.9 IU/ml,
anti-thyroid peroxidase antibody 1300 IU/ml]. Urine
analysis showed proteinuria and pyuria. The urinary total
protein was 1.18 g/24-h. Ultrasonography showed
bilateral moderate pleural effusion and moderate ascites.
Electrocardiogram (ECG) showed sinus bradycardia.
A chest x-ray postero-anterior view revealed mild
cardiomegaly and bilateral pleural effusion. A diagnosis
of AKI secondary to hypothyroidism induced
rhabdomyolysis was made.

After admission, losartan potassium was stopped. After
having the diagnosis of hypothyroidism, levothyroxine
was started. After 10 days of hospital stay, his renal
function started to improve and his urine output also
increased. The patient received one unit of red cell
concentrate transfusion during the hospital stay. His
medication at discharge included split mix regimen of
insulin, levothyroxine 150 µgm daily and prazosin 1
mg once daily.

The patient came for follow up after 3 months; he had
no edema, his serum creatininewas 2.4 mg/dl (was 4.5
mg/dl during discharge), TSH level was 5.2 mIU/ml.

DISCUSSION 

The present case describes a patient with
hypothyroidism and AKI due to rhabdomyolysis with
no additional precipitating factor. Hypothyroidism in
older patients is most often primary and caused by an
autoimmune disorder.4 Hypothyroidism is often
associated with renal involvement.  These
renal abnormalities occur because the deficiency of
thyroid hormones causes a reduction in plasma flow and
glomerular filtration rate due to the hypodynamic
circulation. The hypodynamic circulatory state results
in a pre-renal renal insufficiency and this may be
aggravated by other multi-system effects of
hypothyroidism such as reduced cardiac output, low
volume status, hyponatremia with associated
hemodynamic changes and increased peripheral
resistance due to arterial wall stiffness.5 Two more
mechanisms that are thought to contribute to renal

dysfunction include tubular secretion of creatinine and
creatinine release from muscle.6 This results
in an elevation in the serum levels of creatinine and a
reduction in its clearance.7 Primary hypothyroidism
which is associated with a reduction of glomerular
filtration and renal blood flow, that are normalized
following levothyroxine administration.6,8

Myopathy is a common presentation of hypothyroidism
and may be accompanied by mild to moderate CPK
elevation, usually less than 10 times the upper limit of
normal.9 Although hypothyroid myopathy is usually
limited to myalgias, very rarely which can complicate to
rhabdomyolysis.10 Rhabdomyolysis is characterized by
the leakage of muscle cell contents, including
electrolytes, myoglobin and other sarcoplasmic proteins
such as CPK, aldolase, lactate dehydrogenase,
transaminases into the circulation. Rhabdomyolysis can
be diagnosed by greatly elevated CPK levels, muscle
pain and weakness and/or detection of myoglobinuria.
Myoglobin appears in the urine only when the renal
threshold of 0.5 – 1.5 mg of myoglobin per decilitre is
exceeded.11 Rhabdomyolysis leading to AKI is a rare
complication of hypothyroidism.5,9,11

The exact cause of rhabdomyolysis in hypothyroidism
still remains unclear. A possible explanation may be a
reversible defect in glycogenolysis and impaired
mitochondrial oxidative metabolism due to low
mitochondrial enzyme activity and an autoimmune
mechanism could be possible.9 AKI is a dreaded
complication of rhabdomyolysis, if not promptly
managed and can be seen in one-third of cases.11

Dehydration and signs of volume depletion are
commonly seen in rhabdomyolysis due to
the sequestration of water in injured muscles
and interstitium.11 However, if dehydration is present,
it can enhance progression to AKI in rhabdomyolysis.12

Therefore, aggressive fluid replenishment forms the
cornerstone in the management of rhabdomyolysis.11

We suggest that patients with renal impairment
of unknown causes have thyroid function tests
undertaken as part of routine investigation.
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