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RECURRENT RHABDOMYOLYSIS IN CHILDREN:  

A “RED FLAG” FOR UNDERLYING METABOLIC MYOPATHY  

AND THE NEED FOR NATIONAL PEDIATRIC VIGILANCE 

Rhabdomyolysis is characterized by the 

rapid breakdown of skeletal muscle, result-

ing in the release of intracellular contents 

such as creatine kinase (CK), myoglobin, 

potassium, and phosphate into the circula-

tion. This process can lead to acute kidney 

injury and metabolic disturbances (1). 

In children, single episodes of rhabdo-

myolysis are usually secondary to infec-

tion, trauma, or strenuous exercise (2). 

However, recurrent rhabdomyolysis, de-

fined as two or more distinct episodes, 

should raise suspicion for underlying meta-

bolic myopathies, neuromuscular disorders, 

or genetic variants (3). 

From a Romanian perspective, there are 

no reliable epidemiologic data on pediatric 

recurrent rhabdomyolysis. This gap is par-

ticularly significant given that approxi-

mately 75% of Romanian patients with rare 

diseases are children (4), suggesting that a 

notable subset may harbor unrecognized 

metabolic etiologies. 

 

Pathophysiology and Triggers 

Muscle injury in rhabdomyolysis may 

be direct (trauma), indirect (exertion, hy-

perthermia), or metabolic (ATP depletion 

leading to ion pump failure and intracellu-

lar calcium overload) (1, 5). 

In pediatric populations, common trig-

gers include: viral myositis (especially 

influenza B), the most frequent cause in 

children (5); exertional rhabdomyolysis, 

often seen in adolescent athletes (1); meta-

bolic myopathies, including glycogen stor-

age diseases, fatty acid oxidation defects, 

and mitochondrial disorders, which fre-

quently present with recurrent episodes (2, 

3); drugs, toxins, seizures, and electrolyte 

imbalances (1, 5, 6). 

 

Why recurrent rhabdomyolysis  

merits attention 

Acute kidney injury occurs in approxi-

mately 20-25% of pediatric rhabdomyolysis 

cases (6). When episodes are recurrent or 

severe despite minimal exertion, or when 

there is a family history of myopathy or 

malignant hyperthermia, metabolic or genet-

ic causes should be investigated (3, 7). 

Recurrent rhabdomyolysis can result 

from a wide range of inherited disorders, 

including defects in: fatty acid β-oxidation 

(ACADVL, CPT2, HADHA, LPIN1, 

ACADM), glycogen storage and glycolytic 

pathways (PYGM, PGM1, PHKA1, AGL), 

mitochondrial function, excitation-

contraction coupling or ion channel regula-

tion (RYR1, SCN4A), membrane-repair and 

structural myopathies (DYSF, ANO5, 

FKRP, SGCA, SGCG, CAPN3, DMD, OB-

SCN), and lipid and membrane homeostasis 

(SMPD1, TANGO2) (6-10). 

Failure to recognize these underlying 

disorders may lead to repeated hospitaliza-

tions, preventable renal injury, and chronic 

kidney disease (6, 7). Conversely, early 

identification enables counseling, trigger 

avoidance, and potentially life-saving pre-

ventive strategies (5). 

 

Diagnostic approach 

A practical diagnostic approach for pe-
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diatricians and nephrologists managing 

recurrent rhabdomyolysis should include 

the seven steps. 

First step. Initial Confirmation using 

CK >5× the upper limit of normal or >1000 

IU/L; Myoglobinuria (positive urine dip-

stick for blood without red cells) and the 

assessment of electrolytes, renal function, 

and urine output (1, 5). 

Second step. Evaluation of Triggers in-

volves review for infection, trauma, drugs, 

exertion, or fasting (2). 

Third step. “Red Flags” warranting fur-

ther work-up Two or more distinct epi-

sodes; No clear precipitating factor; Severe 

CK elevation or AKI; Early age of onset; 

Family history of myopathy; Persistent CK 

elevation between episodes (2,3). 

Fourth step. Identifying Genetic Suscep-

tibility. The RHABDO mnemonic helps 

distinguish patients whose rhabdomyolysis 

is disproportionate to external triggers (10) 

R (Recurrent episodes of exertional rhab-

domyolysis), H (Hyperkalemia persisting 

>8 weeks after the event), A (Accustomed 

level of physical exercise), B (Blood CK 

>50× upper limit of normal), D 

(Drugs/medications/supplements or other 

factors insufficient to explain severity), O 

(Other family members affected or pres-

ence of exertional symptoms like cramps, 

myalgia). 

Fifth step. Second-Line Investigations 

involves metabolic screening (free car-

nitine, acyl-carnitine profile, lac-

tate/pyruvate, urine organic acids) and 

targeted or panel-based genetic testing 

(covering ACADVL, ANO5, CPT2, DMD, 

DYSF, FKRP, HADHA, PGM1, LPIN1, 

PYGM, RYR1, AGL, CAPN3, CNBP, 

DMPK, MAGT1, ACADM, SCN4A, SGCA, 

SGCG, SMPD1, TANGO2, PHKA1, OB-

SCN) (8-10). 

Sixth step. Management by aggressive 

intravenous hydration remains the corner-

stone of therapy (1). Electrolyte imbalances 

and acidosis should be corrected, with early 

nephrology involvement in severe cases. 

Preventive measures include adequate hy-

dration before exercise, avoidance of fast-

ing, and education for families on early 

symptom recognition (3, 5). 

Seventh step. Follow-Up even after re-

covery, CK and renal function should be 

monitored due to the risk of developing 

chronic kidney disease (7). 

 

The Romanian context:  

gaps and opportunities 

To date, no Romanian pediatric case se-

ries on recurrent rhabdomyolysis have been 

published. The limited national literature 

primarily focuses on adults or athletes (11). 

Romania continues to face challenges in 

metabolic screening. Newborn screening 

remains limited compared to other EU 

countries, and the nation retains the highest 

infant mortality rate in the Union (12). 

Although national infrastructure for rare 

diseases is improving, systematic data cap-

ture and registries are lacking (4). 

These realities underscore the im-

portance of developing a coordinated pedi-

atric strategy, particularly in Iași, which 

hosts one of the country’s leading medical 

universities and pediatric centers. 

 

Recommendations for Romania  

 Establish a national pediatric rhabdo-

myolysis registry, potentially under the 

Romanian Rare Disease Registry. 

 Promote multidisciplinary collabora-

tion among pediatric nephrology, neurolo-

gy, and metabolic genetics specialists. 

 Develop national guidelines for the 

evaluation of recurrent rhabdomyolysis, 

adapted from international best practices 

(5, 6). 

 Expand access to metabolic and genet-

ic testing across tertiary pediatric hospitals. 
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 Implement family education programs 

on early symptom recognition, hydration, 

and avoidance of known triggers. 

In conclusion, recurrent rhabdomyolysis 

in children is a diagnostic “red flag” for 

underlying metabolic or genetic disease. 

Early recognition, comprehensive investiga-

tion, and preventive strategies can signifi-

cantly reduce morbidity and mortality. Ro-

mania currently lacks pediatric data, regis-

tries, and structured diagnostic pathways. 

Establishing these resources will position 

national centers - particularly those in Iași - 

as leaders in pediatric metabolic medicine. 
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