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ABSTRACT

Rhabdomyolysis constitutes an uncommon cause of acute kidney injury (AKI). A large variety of causes with different patho-
genic mechanisms may involve skeletal muscles resulting in rhabdomyolysis with or without acute kidney injury. Crush
syndrome and unaccustomed physical exertion are the most common causes of rhabdomyolysis. This study reports local cases
of AKI secondary to rhabdomyolysis that presented to a tertiary care centre over a period of four years. Most of them were
males and belonged to younger age group. Muscle enzyme creatine phosphokinase level was raised in all patients, while
myoglobinuria was detected only in one patient. Most of the patients (10/16) were managed conservatively with fluid replace-
ment; and some of them (6/16) needed dialysis. AKI was resolved in all the patients after a variable period of time.
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Rhabdomyolysis is defined as injury to skeletal muscle cells of
such severity that their contents (electrolytes, myoglobin,
enzymes: creatine phosphokinase [CPK], aldolase, lactate
dehydrogenase [LDH]), are released into the circulation.”
Clinical presentation ranges from an asymptomatic elevation
inthe CPKlevel to a life-threatening condition associated with
extreme elevations in CPK, electrolyte imbalances and acute
kidney injury (AKI). * According to previously published
studies, about 10 - 50% of patients with rhabdomyolysis
develop AKL.* Thefirst description ofthe consequences of trau-
matic muscleinjury onkidney function was attributed toBywa-
ters and Beall, who reported four cases of crush injury of the
limbs at the time of the German blitz of London during World
Warll.?

The pathogenesis of AKI in rhabdomyolysis is multifactorial.
The proposed mechanisms are hypovolemia leading to renal
ischemia and toxicity of myoglobin: direct tubular toxicity,
vasoconstrictionand intra-tubular cast formation.*

The management of rhabdomyolysis includes the measures
to prevent AKI, treatment of established AKI, and of related
complications. Fluid resuscitation and bicarbonate replace-
ment has got key role in prevention of rhabdomyolysis
induced AKI.
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Volume status of the patient should be carefully assessed.
Fluids aretitrated to maintain urine output of 200 to 300 mL/hr.
A forced alkaline diuresis, in which the urine pH is raised to
above 6.5, may diminishthe renal toxicity of heme.®

In this study, patients admitted at Nephrology Department of
Mayo Hospital, Lahore from August 2015 to September 2019
with the diagnosis of rhabdomyolysis and acute kidney injury
were reviewed. Information was collected from patient histo-
ries, physical examinations, nursing records, and laboratory
reports. Data included patients’ age, gender, profession,
comorbidities, risk factors for rhabdomyolysis (drug abuse,
unusual exercise, running, fall, trauma, compression etc),
presenting symptoms, important physical signs, diagnosis,
hospital course and outcome. Laboratory data of blood urea
nitrogen (BUN), serum creatinine (S/Cr), serum potassium,
calcium, phosphorus, creatine phosphokinase (CPK), uricacid,
lactate dehydrogenase (LDH), urine complete, especially for
hematuria, proteinuria and myoglobinuria were extracted
from patients’ records.

The diagnosis of rhabdomyolysis was supported by the typical
history of precipitating events, symptoms of muscle weakness
and generalised myalgias, laboratory data of CPK level >1000
U/L (normal range: 0 to 185) and dipstick positive hematuria
without significant RBC's on urine microscopy. The diagnosis
of AKIwas made onthebasisofanincreaseinserumcreatinine
of 0.3 mg/dl or more within 48 hours or reduction in urine
outputbelow 0.5 ml/kg/h forsix hours inthe absence of pre-ex-
isting renal disease, using kidney disease improving global
outcomes (KDIGO), composite staging of AKl criteria.

Demographic data and disease course are presented in the
Tablel.
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Table I: Demographic features, symptoms, disease course and outcome.
Patient Age (years) / Risk factors / . . AKI resolved in
number gender co-morbidities Symptoms Need for dialysis (days)
Heavy exerti gon at . Lo Conservative
1 22/M fitness club Flank pain / Oliguria / N&V /SOB management 10
2 27JF Physical assault by Muscle pains & cramps / Acute peritoneal 22
dacoits Oliguria / N&V dialysis
42/M Drug abuse (heroin) Oliguria / N&V Hemodialysis 18
. . Lo Conservative
4 20/M Unusual running Flank pain / Oliguria / N&V management 12
Heavy exertion during I . .
5 45/F Hajj / hypertension Oliguria / N&V / SOB Hemodialysis 28
. . Muscle pains & cramps / N&V / Acute peritoneal
6 26/M Heavy exertion (sit ups) SOB dialysis 08
Road traffic accident, Conservative
7 15/M fracture right femur, Oliguria/SOB 20
ST management
degloving injury
8 17/F Generalized weakness Muscle pains & cramps / Conservative 14
and burning of feet Oliguria / N&V management
Right leg swelling and . Conservative
2 35M fever / diabetes mellitus Muscle pains & cramps / SOB management 17
Fall of heavy machinary,
10 38/M crush injury of right arm Oliguria Conservative 1
S/P axillary artery embo- management
lectomy / Hepatitis C
Fall at home / Ischemic Conservative
11 70 /F heart disease and Oliguria / N&V 18
. management
hypertension
12 36/M Heavy exertion Muscle pains & cramps / N&V Conservative 11
management
Electric shock / . Conservative
13 36/M Hypertension Flank pain / N&V management 35
Heavy exertion / L . .
14 23/M hypertension Oliguria / N&V Hemodialysis 21
15 31M Unusual exertion Oliguria/N&V/Flank pain/Muscle Conservative 18
cramps/SOB management
16 23/M Unusual exertion ?rlég”l:;l:/N&V/Flank pain/Muscle Hemodialysis 22
M: Male, F: Female, N&V: Nausea and vomting, SOB: Shortness of breath.

Thirteen patients (81.3%) were males and three (18.8%)
were females. Mean age of the patients was 31.62 + 13.58
years with the range of 15 to 70 years. Three patients were
previously hypertensive, one was anti HCV + ve, one was
diabetic and one patient had ischemic heart disease; but
majority 10/16 (62.5%) had no comorbidities.

Unusual exertion and trauma (50% and 25%, respectively)
were the major precipitating events (75% collectively). Major
symptoms at presentation were nausea and vomiting
(81.3%), and oliguria (75%). On physical examination, 10
patients were hypertensive, five were normotensive, and
one had low blood pressure of 90/50 millimeter of mercury
(mmHg). Mean systolic blood pressure was 136 £ 23mmHg,
while mean diastolic blood pressure was 80 + 24mmHg.
Most of the patients were in fluid overload state 11/16
(68.8%), four were euvolemic, and one patient was dehy-
drated at presentation.

At presentation, all the patients had increased levels of the
muscle enzyme CPK: mean value was 34992 = 53183 u/L
that ranged from 1179 to 197800. In this study, myoglobin-
uria was checked in nine patients and was positive only in
one patient 01/09 (11.1%). LDH levels were increased in 11

patients (mean value of 2003 = 3169 u/L with minimum 445
and maximum 11330). All the patients had AKI at the time of
presentation with 14/16 (87.5%) had KDIGO stage 3 and
2/16 (12.5%) had KDIGO stage 2 AKI. Mean blood urea
nitrogen (BUN) was 97.5 = 52.5mg/dL (ranged from 36 to
225 mg/dL), and mean serum creatinine was 9.5 + 5mg/dL
(ranged from 2.5 to 19.4 mg/dL). Twelve patients had hyper-
uricemia with mean value 11.8 + 4.1. Serum potassium was
in the range of 3.7 to 6.5 mg/dL with mean value of 4.8 +
0.9mg/dL. Mean serum calcium was 8.1 + 1mg/dL (ranged
from 6 to 9.9mg/dL). Eleven patients had hyperphos-
phatemia, mean value 5.6 = 1.7, and were normal in rest of
them. During course of the disease, six patients required dial-
ysis (two patients had acute peritoneal dialysis and four
patients had hemodialysis sessions); while, nine patients
were managed conservatively. All patients were given
isotonic bicarbonate (5% dextrose water with bicarbonate),
according to their volume status judiciously. AKI resolved in
all the patients over variable period of time, mean duration
was 18.4 = 6.8 days that ranged between 8 to 35 days.

Majority of the patients had KDIGO stage Il AKI at presenta-
tion, which could be attributed to the severity of inciting
events as well as their late referral to nephrology. All
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patients had increased levels of the muscle enzyme CPK in
this study, which is also feature of previously documented
literature.? In a large case series by Naqvi et al.,* patients
had no comorbid; but in our study, 37.5% patients have
different comorbids; but as their AKI had completely
resolved, it can be said that they did not have pre-existing
chronic kidney disease. Although our study is small-sized
and shows single centre experience, but it can be concluded
that special attention should be given to patients presenting
with typical history and risk factors that can predispose to
muscle damage. These patients should be evaluated with
basic laboratory tests (BUN, S/Cr, CPK, LDH, serum uric acid)
to rule out rhabdomyolysis and AKI. It is also a fair bet to
prevent and treat rhabdomyolysis-induced AKI with
adequate and judicious fluid resuscitation at an earlier
stage.
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