
Received: May 25, 2024. Revised: May 28, 2024. Accepted: August 28, 2024
© The Author(s) 2024. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(https://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original
work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

Oxford Medical Case Reports, 2024, 11, 509–511

https://doi.org/10.1093/omcr/omae134

Case Report

Intramuscular heroin-induced severe rhabdomyolysis
and acute kidney injury—a case report
Nikolay Dimov 1,2,*, Tahsin Sultana3, Aishah Dafeeah 3, Hafsa Choudhury3, Dimitar Nikolov1,2

1Clinic of Nephrology, UMHAT “Sveti Georgi”, Plovdiv, 15 Vasil Aprilov Blvd., 4002, Bulgaria
2Second Department of Internal Diseases, Section of Nephrology, Medical University of Plovdiv, Plovdiv, 15 Vasil Aprilov Blvd., 4002, Bulgaria
3Medical University of Plovdiv, Plovdiv, 15 Vasil Aprilov Blvd., 4002, Bulgaria

*Corresponding author. Second Department of Internal Diseases, Section of Nephrology, Medical University of Plovdiv, Plovdiv, 15 Vasil Aprilov Blvd., 4002, Bulgaria.
E-mail: nikolai.r.dimov@gmail.com

Abstract

Rhabdomyolysis (RM) is characterised by the breakdown of skeletal muscle tissue, releasing toxic intracellular components into
circulation. It presents with dark urine, muscle weakness, myalgia, and elevated creatine phosphokinase levels (CPK). Drug-induced
RM is aetiologically significant. This case report describes a 25-year-old male who developed severe RM and Acute Kidney Injury (AKI)
after intramuscular (IM) heroin administration as a first time user. IM heroin use can induce higher CPK levels due to direct myocyte
toxicity and mechanical trauma. The highly vascularised gluteal muscles with type 1 fibres at the injection site likely exacerbated the
severity. Additional factors included lower mitochondrial density in males and alcohol exposure. Despite aggressive fluid resuscitation,
renal replacement therapy (RRT) was required, and the patient responded well to haemodialysis. This case highlights AKI as a severe
complication of IM heroin use, underscoring the need for further research into drug-induced RM.
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Introduction
Rhabdomyolysis is a pathological syndrome characterised by dis-
ruption of skeletal muscle integrity and the subsequent release
of toxic intracellular components into the bloodstream as well
as cell components such as myoglobin, creatine kinase, lactate
dehydrogenase and potassium. RM manifests with dark urine,
acute muscle weakness, myalgia and swelling with CPK >1000 U/l
or CPK >5× upper normal limit [1]. RM can be categorised into
traumatic and non-traumatic forms based on its aetiology [2].
One of the consequences of RM is AKI which is found in 15%–
33% of cases of RM [3]. Drug-induced RM has an approximate
incidence rate of 1 in 100 000 [4]. Psychoactive drug-induced RM,
predominantly manifests in heroin users (57.2%), followed by
amphetamines (30.5%) with cocaine accounting for the smallest
proportion (26.6%) [5]. Although RM induced by heroin users is
common [5], it rarely results in severe RM [6]. The phenomenon
of first-time heroin use via IM administration remains an aspect
that warrants further investigation. This report endeavours to
elucidate the effects of IM heroin administration in a first-time
user presenting with severe RM and AKI.

Case report
A 25 year old male was discovered recumbent by relatives after a
night of partying, presenting with emesis, aggression and localised
pain in the right lower limb and gluteal region. Initial evaluation

in the emergency department revealed no traumatic injury,
however, worsening symptoms led to re-evaluation the following
day. Laboratory findings revealed unremarkable complete blood
count, elevated levels of serum CPK (42 527 IU/l), serum creatinine
(735 μmol/l), urea (44.3 mmol/l) and potassium (5.7 mmol/l). Uri-
nalysis revealed red-brown coloured urine without red blood cells,
proteinuria (+1), glucosuria (+1) and WBCs (9–10/hpf) (Fig. 1a).
These results confirmed RM and AKI. Toxicology established
heroin administration 1796 μg/l (> 5× the baseline) without
detection of any other substances. Although he initially denied
taking medication, after the toxicology analysis, the patient
admitted that he administered heroin once intramuscularly in
the right gluteal region on the night of the incident.

A CT scan demonstrated gluteal muscle oedema and myositis
located in the right gluteal region (Fig. 1b). Upon commencement
of conventional treatment with intravenous (IV) fluid resuscita-
tion, AKI management failed, necessitating RRT with haemodial-
ysis due to progression of azotaemia with serum creatinine rising
to 1052 μmol/l. Renal function improved post-RRT cessation with
a total length of stay (LOS) of 9 days. Subsequent patient follow-up
was incomplete due to failure of attendance.

Discussion
The patient presented with classic RM symptoms following IM
heroin injection, exhibiting markedly elevated levels of CPK
(42 527 IU/l). Severe RM is delineated by a CPK level exceeding
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Figure 1. (a) Patient’s urine sample. (b) CT scan of pelvis, axial view
showing regional oedema in the right gluteal muscle, indicated by the
blue circle.

10 000 IU, unequivocally placing our patient within this severe
category [3]. Literature suggests that CPK levels >5000 increases
the risk of AKI [3]. Meta Analysis reveals that 40.6% of heroin
users developed RM while in the wards [5]. Comparative analysis
between IM and IV route of heroin administration revealed that
while IM administration had significantly lower peak plasma
concentrations, heroin remained in circulation for a longer period
[7]. This would suggest that the IM route of administration,
in contrast to the IV route, potentiates the risk of severe
drug-induced RM. Although the IM route of administration is
less commonly employed due to inadequate venous access,
individuals who abuse heroin are increasingly utilising this
method. This practice is associated with complications such as,
neuropathy, infections, muscle induration, thrombosis and pain.
Compared to IV administration, IM injections incur greater direct
myotoxicity and higher CPK levels with consequent necrosis,
which can lead to RM and subsequent AKI [5, 8].

The mechanical trauma is postulated to be a significant con-
tributing factor in the pathogenesis of focal nerve injury and
localised RM observed in heroin abusers [5]. The pathophysiology
involves sarcolemmal disruption from heroin toxins, intracellular
calcium influx, and ischemia-induced ATP depletion, culminat-
ing in mitochondrial dysfunction and muscle damage [2]. This

cascade results in the release of muscle enzymes, including CPK,
into the bloodstream. Thus, the markedly elevated CPK levels
observed underscore the severity of muscle injury in this patient.
Subsequent rupture of muscle membranes also results in the
release of myoglobin into the bloodstream initiating intrarenal
AKI via nephrotoxic effects of myoglobin on the renal tubules [2].

Further validation of the severity of inflammation and ensuing
RM in the right upper quadrant, the site of IM injection of heroine,
is supported by data derived from heroin-induced myopathy in
rat skeletal muscles. Evidence demonstrates that the vascularity
and fibrous composition of the injected muscle influences the
progression of RM. The rat model suggested that heroin-induced
myopathy was not equal in all muscle groups, indicating that
enhanced vascularity facilitates heightened heroin dispersion,
with a predominance of type 1 muscle fibres exacerbating vul-
nerability to heroin-induced RM [9]. Notably, the patient’s point
of entry for injecting heroin, the gluteus medius and maximus,
are highly vascularised muscles with a predominance of type 1
muscle fibres [10]. This may explicate why the patient exhibited
extremely elevated levels of CPK. To further support the severity
of RM, it has been documented that males have a lower number
of mitochondria in skeletal muscles in comparison to females,
consequently, decreasing protective factors against RM due to
decreased oxidative phosphorylation capacities, making males
more susceptible to RM [5]. Additional factors contributing to RM
include alcohol exposure with the severity of RM correlating to the
LOS. Pooled incidence for ethanol induced RM was found to be a
minute (3.0%) when compared to other psychoactive substances
such as heroin (57.2%) [5]. The patient had a total LOS of 216 h, in
which a median LOS of patients with severe RM was 108.98 h [6].

The suggested fundamentals of conservative treatment of RM
induced AKI remains to be aggressive IV volume resuscitation and
administration of diuretics [11]. When severe complications of RM
induced AKI such as metabolic derangements (hyperkalaemia,
hyperazotaemia and acidosis) ensue without response to conven-
tional treatment, RRT must be initiated [11]. RRT demonstrated
a favourable response in patients with AKI secondary to severe
RM, with hemofiltration being the most common modality [11].
However, recent literature suggests that haemodialysis with high-
permeability membranes play a more valuable role in removing
myoglobin in the case of RM induced AKI [11]. Our patient showed
poor response to conventional therapies, subsequently undergo-
ing haemodialysis with a positive outcome. The refractoriness to
conventional treatment modalities suggests the severity of RM in
this case, potentially indicating a more profound manifestation
compared to cases involving IV heroin injection.
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