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Results: The appropriate treatment for RML was timely started and the
patient was discharged from the hospital nine days after admission in good
clinical conditions

Conclusion: The introduction of a toxicological screening as a routine
procedure for patients presenting at emergency departments with a clinical
picture attributable to rhabdomyolysis could be recommended, in order to timely
intervene with the adequate actions thus reducing the risk of life-threatening
complications.

INTRODUCTION

Rhabdomyolysis (RML) is a potentially life-threatening syndrome characterized by the rapid destruction of skeletal muscle,
resulting in the leakage of intracellular contents into the circulatory system. These contents include myoglobin, creatine
phosphokinase, potassium, aldolase, lactate dehydrogenase and glutamic-oxaloacetic transaminase 2. Rhabdomyolysis is
generally characterized by the occurrence of a triad of symptoms including muscle weakness, myalgia, and dark urine 34, Renal
failure and disseminated intravascular coagulation (DIC) are dreaded complications in adults which, in extreme instances, may
potentially entail fatal outcomes . An excessive physical exertion as well as the assumption of cocaine or of serotoninergic drugs
is included among the possible causes of RML €],

In this article we present the case of a patient that developed acute rhabdomyolysis as a result of the combination of
multiple risk factors: physical exertion, strong activation of serotoninergic receptors caused by the administration of two different
serotoninergic drugs and assumption of cocaine.

CASE DESCRIPTION

Patient of male gender, aged 33, 164 cm tall and weighed 67 kg presented to the emergency room with severe pain in
the legs, ascribing the discomfort to an intense workout consisting of indoor exercise-biking for two hours done 3 days prior,
after having spent a long period out of practice, he also reported dark urine for the past 24 h. At first, the patient denied having
taken medication or drugs but later he declared the assumption of cocaine on the day before the occurrence of the symptoms
and his mother reported home therapy, started 3 months earlier, with the selective serotonin reuptake inhibitor (SSRI) - type
antidepressant escitalopram (10 mg once a day). In addition, the patient acknowledged the assumption of 60 mg of the serotonin-
norepinephrine reuptake inhibitor (SNRI) duloxetine, which had been taken without any medical prescription on the day before
the event with the purpose of potentiating the effects of cocaine.

The first blood and instrumental checks at the emergency room revealed the presence of severe rhabdomyolysis, thus the
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patient was immediately transferred to the medical unit of the emergency department for further investigation. The measurements
of the vital signs resulted in the following: mild hypertension (150/95 mm hg); normal peripheral capillary oxygen saturation
(Sp0,) (96% on room air); normal respiratory rate (20 breaths per min); normal temperature (36°C); rhythmic heart activity and
symmetric wrists. The overall working diagnosis included integrity of sensation with intense pain in the lower limbs; absence
of edema slopes; denied dyspnea; tongue and mucous membranes normally moisturized; treatable abdomen, not painful to
palpation and shallow; physiological chest mV and blood glucose of 104 mg/dl. Creatinine levels were repeatedly measured
throughout the hospitalization period. The highest detected value, shown on the second day, was 1.6 mg/dL (RR: 0,8-1.2),
corresponding to a filtered 62 mL/min per 1.73 m? according to the Cockcroft-Gault standard for body surface.

Keeping the vital signs under strict monitoring, a bladder catheter and a double peripheral venous access were placed and
the following therapy was started: continuous infusion (250 ml/h) of saline (sodium chloride 0,9%) and glucose (10%) solutions
with the addition of 80 mEq of sodium bicarbonate (NAHCO,) per liter; furosemide (80 mg over 24 h) by continuous infusion (2
ml/h); mannitol 18% infusion by continuous infusion (10 ml/h) and one 250 mg acetazolamide tablet once a day.

The assumption of cocaine was proven by a drug toxicology test performed on urine samples. Other specific laboratory tests
provided the following results, which confirmed the diagnosis of severe rhabdomyolysis: creatine phosphokinase (CPK) 217000
U/L (reference ranges/RR: 24-195); creatine kinase MB (CKMB) 29,67 ng/mL (RR: 0-5,1); C reactive protein (CRP) 4.47 mg/
dL (RR: 0-1); aspartate transaminase (AST) 2229 U/L (RR: 0-46) ; alanine aminotransferase (ALT) 469 U/L (RR: 0-49) ; lactate
dehydrogenase (LDH) 9504 mU/mL (RR: 208-420); myoglobin>>1000 ng/mL (RR: 0-110); urinary pH 8; urine specific weight 1.004.

By maintaining an effective diuresis and closely monitoring kidney function and vital parameters, a gradual reduction to
normal ranges of CPK and transaminases, associated with a normalization of the overall kidney function was observed. The
patient was discharged from the hospital 9 days after admission, in good clinical conditions, with the final diagnosis of severe,
iatrogenic, multiple origin rhabdomyolysis, complicated by transient acute kidney failure of renovascular type.

DISCUSSION

RML may be caused by several factors such as infections, hot/humid environments, neuroleptic malignant syndrome,
extreme lithotomy positions for extended periods of time, carcinoma, diabetes mellitus, trauma, status epilepticus, toxic muscle
injury, muscle exertion, repetitive muscle injury, extended periods of muscle exposure and drug overdoses .. Most common
causes of RML are listed in Table 1 below ©.

Table 1. Most common causes of Rhabdomyolysis.

Muscle injury Medicationsy/illicit drugs Increased muscular activity
Trauma Alcohol Sports
Burns Cocaine Seizures/status epilepticus
Electrocution Amphetamines and its derivatives Status asthmaticus
Prolonged immobilization PCP
Stains Infections
Metabolic disorders Neuroleptics
DKA Amphotericin B Inflammatory myopathies
Hyponatraemia
Hypokalaemia Toxins Hereditary metabolic myopathies
Hypophosphataemia Isopropyl alcohol
Ethlyene glycol Others
Ischaemia Tetanus toxins Hypo-/hyperthermia
Compression Venom (Various) Idiopathic
Vascular injury Quail

Sickle cell disease

Precise estimates on the incidence of rhabdomyolysis are not available due to the extreme variability of clinical scenarios
and settings, as well as to the confounding variables introduced by comorbid conditions 2¢°. However, it is appraised that 10-
40% of patients with rhabdomyolysis develop acute renal failure (ARF) and up to 15% of all cases of ARF can be attributed to
rhabdomyolysis 289, Drugs, including alcohol, have assumed greater importance and in published series have been implicated
in up to 81% of the overall cases of rhabdomyolysis 9.

In order to minimize the risk of unfavorable development of RML, an early diagnosis is crucial but there are many challenges
in trying to make an accurate clinical diagnosis since pain, muscle weakness and red-brown coloration of urine are non-specific
symptoms that may even be absent in some RML cases Y. The diagnosis is primarily based on the following:

Serum levels of creatine kinase (CK). CK represents the most sensitive indicator of muscle damage. This measurement
allows determining both the extent and the distribution of muscle damage. Serum CK levels can be considered as significantly
high when at least 5 times the upper limit of normal, although this evaluation may be discretional *2\. An increase in CK serum
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concentration is usually observed 2-12 h from the occurrence of muscle damage. Usually, the peak is achieved within 1-3 days
while normalization occurs 3-5 days after the injury. It is important to point out the lack of correlation between the increase of CK
levels and the intensity of the symptoms 23],

Presence of myoglobinuria. If the myoglobin urine concentration is greater than 1 g/L, urine color may turn to reddish-brown
or to a hue similar to the "coke" drink. The serum myoglobin levels usually increase earlier than the CK ones, achieving values
which may even be 20 times over the upper limit of normal, and normalize faster than the CK concentration. Should myoglobinuria
be accompanied by dehydration, timely and aggressive treatment would be required in order to avoid the development of acute
renal failure.

Increase in serum concentrations of other muscle enzymes to include: lactate dehydrogenase, alanine aminotransferase,
aldolase and carbonic anhydrase lll, calcium, potassium, phosphorus, uric acid and urea. Calcium concentrations are variable
during the course of rhabdomyolysis: hypocalcemia in the early stages of renal failure is followed by hypercalcemia once calcium
levels increase due to the release from lysed muscle cells.

The cornerstone of treatment is the correction of hypotension, hypovolaemia and dehydration, and the prevention of
complications of acute renal failure. Standard treatment includes the removal of the cause, if known and the measurement
of CK concentrations. In patients presenting to the emergency department, RML is very often accompanied by hypovolemia.
Therefore, in order to prevent renal failure in the early stages of oliguria, it is extremely important to induce diuresis through the
administration of large volumes of fluids, both by water drinking (when possible) and saline infusion.

Cocaine (benzoyl methylecgonine), is a natural alkaloid found in the Eritroxilacee plants. It produces its effects mainly
through two different mechanisms: 1. The inhibition of the presynaptic re-uptake of monoamines (serotonin, norepinephrine and
particularly dopamine); and 2. The block of the sodium channels. Similarly to SSRIs and SNRIs, the inhibition of monoamines’
reuptake leads to a sensitive increase in the levels of catecholamine within the synaptic cleft, thus enhancing the dopaminergic,
noradrenergic and serotoninergic transmission and producing psychostimulatory - sympathetic effects, also associated with a
strong vasoconstrictive action on the vascular smooth muscle 4. The block of the sodium channels impedes the conduction of
the nerve impulse by inhibiting the depolarization of the nerve cells, thus representing the basis for the local anaesthetic action
of the alkaloid.

Indeed, cocaine itself may induce RML through many pathogenetic mechanisms: direct toxic effects on skeletal muscle due to
the block of the sodium channels; indirect effects due to the hypoxaemia and ischaemia consequent to prolonged vasoconstriction;
direct muscle injury in case of a sudden loss of consciousness; prolonged muscular contraction in case of convulsions. In our case
it appears that the occurrence of RML should be attributed to the synergy between the intense physical exertion performed three
days before the event and the concomitant assumption of cocaine and of the two serotoninergic substances which, through a
similar mechanism of activation of 5-HT1A and 5-HT2A receptors, provoked a potentially fatal cerebral neuronal block.

CONCLUSION

The described case reports of an acute and severe rhabdomyolysis occurred in an untrained adult male subject, on
antidepressant treatment with SSRI, who had undergone a strong physical exertion. Following the intense workout, the patient
had also assumed duloxetine and cocaine, whose intake was referred to the physicians only after some initial reluctance.

Given the high rates of cocaine use and abuse and the common attitude of cocaine users, frequently reticent to refer about
the use of the drug 59, it could be taken into consideration the opportunity to introduce a toxicological screening (clinical-
anamnestic and laboratoristic) as a routine procedure for patients presenting at emergency departments with a clinical picture
attributable to rhabdomyolysis, in order to timely intervene with the adequate actions, thus reducing the risk of life-threatening
complications 71,

REFERENCES
Khan FY. Rhabdomyolysis: A review of the literature. Neth J Med. 2009;67:272-283.
Bosch X, et al. Rhabdomyolysis and acute kidney injury. N Engl J Med. 2009;361:62-72.

Cervellin G, et al. Rhabdomyolysis: Historical background, clinical, diagnostic and therapeutic features. Clin Chem Lab Med.
2010;48:749-756.

4. De Meijer AR, et al. Serum creatine kinase as predictor of clinical course in rhabdomyolysis: A 5-year intensive care
survey. Intens Care Med. 2003;29:1121-1125.

Vanholder R, et al. Rhabdomyolysis. J Am Soc Nephrol. 2000;11:1553-1561.
Efstratiadis G, et al. Rhabdomyolysis updated. Hippokratia. 2007;11:129-137.

Russell T. Acute renal failure related to rhabdomyolysis: Pathophysiology, diagnosis and collaborative management.
Nephrology Nursing Journal. 2005;32:1-12.

J Clin Med Case Stud| Volume 2 | Issue 1 | March, 2017 43



Research and Reviews: Journal of Clinical and Medical Case Studies

10.

11.
12.

13.
14.

15.
16.
17.

Bagley WH, et al. Rhabdomyolysis. Intern Emer Med. 2007;2:210-218.
Malinoski DJ, et al. Crush injury and rhabdomyolysis. Crit Care Clin. 2004;20:171-192.

Prendergast BD and George CF. Drug-induced rhabdomyolysis - Mechanisms and management. Postgrad Med J.
1993;69:333-336.

Giannoglou GD, et al. The syndrome of rhabdomyolysis: Pathophysiology and diagnosis. Eur J Intern Med. 2007;18:90-100.

SR Careers and Elsworth T. Found down: Compartment syndrome, rhabdomyolysis and renal failure. J Emerg Nurs.
1998;24:214-217.

JD Warren, et al. Rhabdomyolysis: A review. Muscle Nerve. 2002;25:332-347.

Jaffe JA and Kimmel PL. Chronic nephropathies of cocaine and heroin abuse: A critical review. Clin J Am Soc Nephrol.
2006;1:655-667.

Line R and Rust G. Acute exertional rhabdomyolysis. American Family Physician. 1995;52:502-506.
Brody SL, et al. Predicting the severity of cocaine-associated rhabdomyolysis, Ann Emerg Med. 1990;19:1137-1143.
Iraj N, et al. Prophylactic fluid therapy in crushed victims of Bam earthquake. Am J Emerg Med. 2011;29:738-742.

J Clin Med Case Stud| Volume 2 | Issue 1 | March, 2017 44


http://link.springer.com/search?facet-creator=%22W.+H.+Bagley%22
http://link.springer.com/article/10.1007/s11739-007-0060-8
http://link.springer.com/journal/11739

