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Abstract
Serum Creatinine Kinase (CK) is used as a diagnostic 
and prognostic marker in rhabdomyolysis. We present 
32-year-old male with exertional rhabdomyolysis following 
a spin cycling class, with a peak serum CK level of 332,200 
U/L. He was admitted for intravenous fluid therapy and 
then followed-up in the outpatient setting; renal function 
remained stable throughout. We review the literatures and 
explain why a combination of patient and environmental 
factors are important in the pathogenesis of exertional 
rhabdomyolysis. Despite a markedly elevated level of serum 
CK, and a correlation between serum CK and the risk of 
renal dysfunction being well-documented in the literature, 
normal renal function was noted in our case throughout. 
Although there is no clear consensus as to whether an 
elevated serum CK in the absence of renal failure warrants 
inpatient management, we propose that there could be a 
cohort of patients who could be managed in the outpatient 
setting with follow-up.
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overwhelm the capacity of the myoglobin-binding 
protein haptoglobin, resulting in myoglobinuria, which 
can precipitate acute renal failure.

Physical causes of rhabdomyolysis include trauma 
and exertion, of which strenuous exercise or seizure-
related muscle contractions are common [1]. Non-
physical causes of rhabdomyolysis are more vast; these 
include a range of medications, toxins, infections, 
electrolyte abnormalities, endocrine disorders, as 
well as genetic conditions [1]. Irrespective of cause, 
membrane ion channel dysfunction and intracellular 
Adenosine Triphosphate (ATP) depletion allows 
activation of a final common pathway and a cascade of 
muscle fibre damage [2].

A triad of myalgia, muscle weakness, and 
myoglobinuria presenting as dark brown-coloured 
urine describes the typical features of rhabdomyolysis. 
However, only 10% of affected patients have all three 
symptoms, with dark-coloured urine being seen 
most often [3]. In fact, rhabdomyolysis can range 
from an asymptomatic illness with only biochemical 
disturbance, to a life-threatening condition with 
electrolyte abnormalities and acute renal failure.

A diagnosis of rhabdomyolysis is made following the 
detection of intracellular skeletal muscle enzymes in the 
serum. Myoglobin is rapidly metabolised and excreted, 
and hence is not suitable as a diagnostic marker. CK is 
a more sensitive biomarker of skeletal muscle injury. A 

Introductıon
Rhabdomyolysis occurs as a result of skeletal 

muscle damage. A disruption of the integrity of 
muscle fibres allows release of intracellular skeletal 
muscle components into the extracellular space 
and plasma, which can have harmful effects. These 
components include myoglobin, Creatine Kinase (CK), 
and electrolytes. High levels of myoglobin in the serum 
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On initial assessment, the patient was 
haemodynamically stable and clinically euvolaemic. 
Initial examination was unremarkable other than 
mild quadricep muscle swelling bilaterally and 
bilateral quadriceps muscle tenderness. Neurological 
examination of the lower limbs was unremarkable, with 
normal power in all muscle groups bilaterally. Knee 
extension and flexion against resistance elicited mild 
discomfort. A urine dipstick on presentation revealed 
3+ blood, 2+ protein, and was negative for nitrites, 
leukocytes, glucose and ketones.

Blood tests, including a renal and liver profile and 
serum CK, were performed from the time of presentation 
up to the point of discharge (Table 1). Blood tests on 
presentation revealed normal renal function. Serum 
CK was markedly elevated at 332,200 U/L. A full blood 
count performed on presentation was unremarkable, 
with a haemoglobin of 152 mg/L (normal range 110-150 
g/L) and white cell count 8.95 × 109/L (normal range 3.5-
11 × 109/L).

The patient was admitted to hospital under the 
medical team. Oral fluids were encouraged and 
supplemented with three litres of intravenous fluids in 
the first 24-hours. 24-hours into the admission, repeat 
blood tests revealed a serum CK of 129,520 U/L with 
normal renal function. Oral fluids were supplemented 
with a further litre of intravenous fluids in the following 
24-hour period.

Serum CK on day 3 of the admission was 103,320 
U/L, and the patient was discharged from the inpatient 
setting. Bloods tests were repeated two-days post-
discharge (day 4 post-presentation) in the outpatient 
setting: serum CK was 22,046 U/L, renal function 
remained static.

Bloods testswere repeated one week later (day 11 

serum CK level greater than 1,000 U/L in the presence of 
skeletal muscle injury is diagnostic for rhabdomyolysis. 
Serum CK is also a useful prognostic measure for the 
development of renal impairment, with levels of 5,000 
U/L or greater being associated with increased risk of 
Acute Kidney Injury (AKI) [4].

The mainstay of treatment for rhabdomyolysis is 
supportivewith intravenous fluid resuscitation and 
correction of serum electrolytes. Intravenous sodium 
bicarbonate is used to correct systemic acidosis; there 
is no evidence to support sodium bicarbonate as a 
superior choice of fluid replacement when acidaemia 
is not present [5]. Renal replacement therapy may be 
required.

We present a case of exercise-induced rhabdomyolysis 
following a spin cycle class. Biochemical investigations 
revealed a serum CK level of more than 300,000 U/L, 
with preserved renal function. In the literature, there is 
only one case of exercise-induced rhabdomyolysis with 
a serum CK level greater than that reported in our case 
study [6].

Case Description
A 32-year-old male patient presented to the 

emergency department following a one-day history of 
passing dark brown-coloured urine. He completed a 
cycling spin class lasting 45-minutes three days prior to 
presentation. He also complained of a two-day history 
of bilateral quadricep muscle tenderness, worse on 
walking. He had no other medical problems of note 
and did not take any prescription or over-the-counter 
medications. He denied the use of illicit substances. The 
patient reported an active lifestyle consisting of regular 
light exercise, including completion of a cycling spin 
class some months previously.

Table 1: Blood test results from day 0 (day of presentation) up to day 11 (day of discharge from outpatient setting): Na+ (serum 
sodium; normal range 135-145 mmol/L), K+ (serum potassium; normal range 3.5-5 mmol/L), urea (normal range 1.8-7.1 mmol/L), 
serum creatinine (normal range 60-110 µmol/L), eGFR (estimated glomerular filtration rate; normal range < 90 ml/min/1.73 m2), total 
bilirubin (normal range < 21 µmol/L), ALT (alanine aminotransferase; normal range 10-50 U/L), AST (aspartate aminotransferase; 
normal range < 50 U/L), ALP (alkaline phosphatase; normal range < 129 U/L), albumin (normal range 35-50 g/L), CK (serum 
creatinine kinase); N/A (not applicable as not performed).

DAY 0 DAY 1 DAY 2 DAY 4 DAY 11

Na+ (mmol/L) 136 140 139 138 139

K+ (mmol/L) 4.4 4.4 4.4 4.3 4.1

Urea (mmol/L) 4.1 3.1 3.1 5 4.7

Creatinine (µmol/L) 83 73 73 85 79
eGFR (ml/min/1.73 m2) > 90 > 90 > 90 > 90 > 90
Total bilirubin (µmol/L) 8 N/A N/A N/A 8
ALT (U/L) 411 N/A N/A N/A 143
AST (U/L) 3,529 N/A N/A N/A 72

ALP (U/L) 65 N/A N/A N/A 63

Albumin (U/L) 46 N/A N/A N/A 46

CK (U/L) 332,200 129,520 103,320 22,046 485
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rhabdomyolysis with an exceptionally high serum CK [6]. 
Despite the serum CK level beingrelated to the degree 
of muscle damage, we propose that serum CK alone is 
not always a reliable predictor of renal dysfunction in 
exertional rhabdomyolysis. Features other than the 
degree of skeletal muscle injury, such as the presence 
of medical co-morbidities, are likely to play a key role.

Our patient was admitted to hospital for intravenous 
fluid hydration because of an exceptionally high serum 
CK, despite there being no clear consensus as to 
whether an elevated serum CK in the absence of renal 
failure warrants inpatient management. Literature 
suggests to continue intravenous fluids until the serum 
CK falls below 1,000 U/L and myoglobinuria resolves 
[13]. However, there are no clear guidelines to support 
this. In our patient, oral fluid intake was supplemented 
with intravenous fluids during the first 48-hours of the 
admission. Renal function remained stable throughout, 
and serum CK levels were observed to normalise in the 
outpatient setting over the following week. We propose 
that there could be a cohort of patients without medical 
co-morbidities or evidence of renal dysfunction at the 
time of presentation, who could be managed in the 
outpatient setting with follow-up. This case study should 
be combined with other literature when deciding on 
best management for these patients.
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