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Refractory Acute Kidney Injury Secondary to Hypothyroid-
Induced Myopathy: A Contemporary Case Report
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Abstract

This is a case report elucidating how severe hypothyroid-induced
myopathy can lead to refractory kidney injury, unmanageable by
standard medical and hemodialysis interventions. A 70-year-old fe-
male with extensive medical comorbidities including adult onset hy-
pothyroidism, hypertension, hyperlipidemia, and normal baseline re-
nal function presented with shortness of breath, myalgias, edema, and
facial swelling. The patient was found to have a thyroid-stimulating
hormone of 169.8 plU/mL, creatine phosphokinase of 42,670 U/L,
blood urea nitrogen of 70 mg/dL, a creatinine of 12.1 mg/dL, and
glomerular filtration rate of 3 mL/min/1.73 m?. She was initiated on
aggressive intravenous isotonic rehydration, along with intensive in-
travenous thyroid hormone replacement therapy and hydrocortisone
treatment as well. Her renal status failed to improve adequately and
she was started on sodium bicarbonate for urinary alkalinization.
With the preceding interventions deemed medically futile for renal
amelioration, the patient was started on acute hemodialysis. Over the
course of 2 weeks and six hemodialysis treatments, the patient’s renal
status failed to improve. The patient finally refused any further he-
modialysis or medical interventions seeing that her kidneys failed to
respond to treatment, and her clinical prognosis remained poor. This
case report illustrates how severe symptomatic hypothyroidism can
induce rhabdomyolysis leading to intractable kidney failure, unman-
ageable by standard medical therapy and hemodialysis.
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Introduction

Myopathy can be one of the clinical features of hypothyroid-
ism. Multiple studies have suggested a possible link between
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impairment in mitochondrial metabolism due to decreased
phosphocreatine in chronic hypothyroidism and subsequent
elevation in a creatine kinase indicating muscle destruction [1-
3]. It is common to see muscular dysfunction in the setting of
hypothyroidism [4, 5]. Some instances have even evolved into
serious complications like acute kidney injury secondary to
rhabdomyolysis [6-9]. Several case reports have documented
an uncommon correlation between hypothyroidism and asso-
ciated acute renal failure. However, only a handful of these
instances have revealed extremely critical states in which
muscle tissue destruction ensued to a point where hormone re-
administration, hydration, and hemodialysis failed to clinically
improve renal status and patient recovery. We report one such
case of severe hypothyroidism with associated rhabdomyoly-
sis leading to acute kidney failure, wherein thyroid hormone
replacement therapy and acute hemodialysis failed to resolve
kidney function.

Case Report

A 70-year-old woman who presented with a 4-day history of
progressively worsening shortness of breath was admitted to
our institution. She also noted generalized myalgia, weakness,
and edema with evident facial swelling. The patient addition-
ally complained of left-sided, intermittent, non-radiating chest
pain with 5/10 intensity and associated orthopnea. Her prior
medical history comprised of hypertension, hyperlipidemia,
coronary artery disease status post coronary artery bypass
graft, adult onset hypothyroidism, cervical spinal stenosis,
history of transient ischemic attack (date unknown), chronic
obstructive pulmonary disease/well-controlled intermittent
asthma, uncontrolled type 2 diabetes mellitus with diabetic
neuropathy, Parkinson’s disease, and vascular dementia. Her
home medication regimen included aspirin 81 mg daily, carve-
dilol 6.25 mg twice daily, Detemir 52 units nightly, Januvia
100 mg daily, insulin aspart 14 units three times daily, mela-
tonin, lisinopril 5 mg daily, and synthroid 150 pg daily. The
patient was noted to be poorly compliant with her medications
and overall medical care.

On physical examination, the patient was obese and ex-
hibited facial edema as well as bilateral lower extremity pit-
ting edema. On admission, her laboratory tests were notable
for aspartate aminotransferase (AST) > 717 U/L, alanine ami-
notransferase (ALT) > 227 U/L, thyroid-stimulating hormone
(TSH) of 169.8 plU/mL, T3 < 1.0, free T4 < 0.4, bicarbonate
level of 15 mmol/L, blood urea nitrogen (BUN) of 70 mg/dL,
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creatinine of 12.1 mg/dL, and glomerular filtration rate (GFR)
of 3 mL/min/1.73 m?2. Her baseline levels of BUN, Cr, and
GFR were 11 - 17 mg/dL, 0.9 mg/dL, and 62 mL/min/1.73 m?,
respectively. The patient’s CKMB on admissions was 237.2
ng/mL and creatine phosphokinase (CPK) was 42,670 U/L.

Troponin was negative when evaluated on three differ-
ent occasions and separated by an 8-h time span. Addition-
ally, EKG demonstrated sinus rhythm at a rate of 63 bpm, left
axis deviation, and non-specific ST changes. Her chest radio-
graph displayed hyperinflated lungs compatible with chronic
obstructive pulmonary disease, normal heart size, and status
post coronary bypass graft with sternal wires and mediastinal
clips.

The patient was diagnosed with severe symptomatic hy-
pothyroidism with rhabdomyolysis and acute kidney failure.
Endocrinology was consulted and the patient was initiated
on 100 mg hydrocortisone via IVPB with re-administration
of levothyroxine 100 mg IVPB and later advanced to 150 pg.
Initially, due to the patient’s acute kidney failure, nephrolo-
gy recommended adequate hydration with isotonic IV fluids.
However, acute hemodialysis was deemed necessary owing to
the patient’s poor urine output (<400 mL produced in any 24-h
period). A non-tunneled hemodialysis catheter was therefore
placed for subsequent treatment. Fluid infusion rate was de-
creased to avoid volume overload despite the patient’s oliguric
state, and she was also given sodium bicarbonate to alkalinize
her urine. Over the course of treatment, the patient was placed
on calcitriol with supplemental calcium.

During her hospital stay, the patient received six dialysis
treatments over the course of approximately 14 days. She was
noted to have refused dialysis early in her care despite lengthy
discussions of how this decision could greatly impact her state
of health and prognosis. Nevertheless, after receiving aggres-
sive treatments including dialysis sessions, IV fluids, IV levo-
thyroxine, and hydrocortisone, the patient’s creatine kinase de-
creased from 42,670 to 1,582 U/L, serum CO, improved from
12 to 22 mmol/L, BUN improved from 70 to 43 mg/dL, and
Cr improved from 12.1 to 8.5 mg/dL. Despite improvement in
CK, CO,, BUN, and Cr, the patient’s GFR remained relatively
unchanged throughout hospitalization, only improving just
slightly from 3 to 5 mL/min/1.73 m?. Ultimately, the patient
did not wish to continue with dialysis treatments and agreed to
comfort care only via hospice.

Discussion

Muscle involvement is commonly found in adults who suffer
from hypothyroidism, and is more likely to be found in those
with severe or longstanding untreated hypothyroidism [3]. Pa-
tients with hypothyroidism frequently have elevated creatine
kinase [1, 3]. This marker for muscular damage can often be
elevated for years before clinically evident features of hypothy-
roidism emerge. Furthermore, myalgia, in addition to muscle
hypertrophy and proximal myopathy, is also observed in adults
with hypothyroidism. Various case reports have noted very high
serum creatine kinase and rhabdomyolysis associated with hy-
pothyroid disease [3, 5, 6]. In some cases, vigorous exercise or
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concurrent statin therapy administration also seems to precipi-
tate thabdomyolysis. Rarely, rhabdomyolysis secondary to hy-
pothyroidism can culminate into dangerous complications such
as renal failure [7, 9]. Thus, patients reporting fatigue or myalgia
require further evaluation by measuring variations in their TSH
level. Additionally, electromyography can be useful in deter-
mining whether muscle involvement is secondary to hypothy-
roidism as opposed to inflammatory myositis. Invasive diagnos-
tic procedures like muscle biopsy are not typically necessary.

The pathogenesis of hypothyroid myopathy is poorly un-
derstood. Symptoms of muscle involvement and abnormalities
in muscle function may possibly be related to the effects of
hypothyroidism on cellular metabolism [2]. Thyroxine (T4)
affects energy metabolism. Deficient levels of T4 can lead to
abnormalities of glycogenolysis, mitochondrial oxidative me-
tabolism, and triglyceride turnover, all of which can impact
muscle function [10]. Additionally, studies have linked a de-
ficiency in skeletal muscle L-carnitine found in hypothyroid
patients, which subsequently normalizes upon establishing a
euthyroid state via hormone replacement [11].

As previously indicated, hypothyroid myopathy is treated
by replacement of thyroid hormone. Hormone replacement
therapy usually lowers creatine kinase levels, which typically
return to baseline over a few weeks, indicating decreased mus-
cle destruction [3, 11]. TSH levels, however, usually require an
extended period of time to normalize [12]. With regard to prog-
nosis, notwithstanding the normalization in creatine kinase
and TSH levels within weeks to months, prospective analyses
have indicated that actual functional muscle strength improve-
ment requires over a year of hormone treatment along with
physiotherapy [4, 13]. Initial recovery required 3.6 months of
therapeutic intervention, while residual weakness resolved af-
ter a year of treatment [4]. Thus, usually with prompt diagnosis
and treatment, patients have a good prognosis. However, in
rare cases such as the one described, individuals who are re-
fractory to therapy might require renal replacement or terminal
palliative care.
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