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Abstract

Introduction. Long-time consumption of narcotics leads to
altered mental status of the addict. It is also connected to
damages of different organic systems and it often leads to ap-
pearance of multiple organ failure. Excessive narcotics con-
sumption or abuse in a long time period can lead to various
consequences, such as atraumatic rhabdomyolysis, acute renal
failure and electrolytic disorders. Rhabdomyolysis is charac-
terized by injury of skeletal muscle with subsequent release of
intracellular contents, such as myoglobin, potassium and cre-
atine phosphokinase. In heroin addicts, rhabdomyolysis is a
consequence of the development of a compartment syndrome
due to immobilization of patients in the state of unconscious-
ness and prolonged compression of extremities, direct heroin
toxicity or extremities ischemia caused by intraluminal occlu-
sion of blood vessels after intraarterial injection of heroin. Se-
vere hyperkalemia and the development of acute renal failure
require urgent therapeutic measures, which imply the applica-
tion of either conventional treatment or a form of dialysis.
Case report. We presented a male patient, aged 50, hospital-
ized in the Emergency Center Kragujevac due to altered
mental status (Glasgow Coma Score 11), partial respiratory in-
sufficiency (pO2 7.5 kPa, pCO2 4.3 kPa, SpO2 89 %), weak-
ness of lower extremities and atypical electrocardiographic
changes. Laboratory analyses, carried out immediately  after
the patient’s admission to the Emergency Center,  registered
the following disturbances: high hyperkalemia level (K+ 9.9
mmol/L), increased levels of urea (30.1 mmol/L), creatinine
(400 mol/L), creatine phosphokinase – CK (120350 IU/L),
CK-MB (2500 IU/L) and myoglobin (57000 g/L), with
normal levels of troponin I (< 0.01 g/L), as well as signs of
anemia (Hgb 92 g/L, Er 3.61  1012/L), infection (C-reactive

proteine 184 g/mL, Le 16.1  109/L) and  acidosis (base ex-
cess – 18.4 mmol/L, pH 7.26. Initial examination of the pa-
tient revealed swelling and paleness of the right lower leg,
signs of gangrene of the right foot and the 1st and the 4th toes
of the left foot.  The patient had normal values of arterial
pressure (130/80 mmHg) and heart rate (64/min-1); roent-
genographic lungs examination and computerized tomography
(CT) brain examination did not reveal pathological changes in
lung and brain parenchyma; toxicological analyses confirmed
the presence of heroin in patient’s organism. The patient was
treated by intensive conventional treatment (infusion of crys-
talloid solutions, 8.4% solution of sodium bicarbonate, iv infu-
sion of diuretics, calcium gluconate and short-acting insulin),
and also by antibiotics and anticoagulants. Normalization of
kalemia and fast regression of electrocardiographic changes
were registered. The patient refused the suggested surgical
treatment (fasciotomy, foot amputation). After stabilization of
kidney function and improvement of his mental state, the pa-
tient agreed to undergo surgical procedure. Therefore, on the
day 30 of hospitalization the   above-knee amputation of the
right leg was performed, and on the day 38 the transmetatarsal
amputation of the left foot was carried out. After 46 days of
hospital treatment, the patient was released and sent to home
treatment. Conclusion. The routine laboratory diagnostics,
which implies determining of the levels of potassium, urea,
creatinine and CK in the serum of all hospitalized heroin ad-
dicts can contribute to timely detection of hyperkalemia and
acute kidney weakness and undertaking of appropriate thera-
peutic measures.
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Apstrakt

Uvod. Upotreba narkotika u dužem vremenskom periodu
dovodi do promena psihi kog stanja zavisnika. Ona je, ta-
ko e, povezana sa ošte enjem razli itih organskih sistema i
esto dovodi do pojave multiorganske insuficijencije. Ek-

scesivna upotreba narkotika ili njihova zloupotreba u du-
žem vremenskom periodu može dovesti do razli itih pos-
ledica, kao što su atraumatska rabdomioliza, akutna bubre-
žna slabost i elektrolitski poreme aji. Rabdomioliza se ka-
rakteriše ošte enjem skeletne muskulature i posledi nim
osloba anjem intracelularnog sadržaja, kao što su mioglo-
bin, kalijum i kreatin fosfokinaza. Kod heroinskih zavisnika
rabdomioliza je posledica razvoja kompartment sindroma
zbog nepokretnosti bolesnika u besvesnom stanju i produ-
žene kompresije ekstremiteta, direktne toksi nosti heroina
ili ishemije ekstremiteta izazvane intraluminalnom okluzi-
jom krvnih sudova nakon intraarterijske primene heroina.
Teška hiperkalemija i razvoj akutne bubrežne slabosti zah-
tevaju neodložnu primenu terapijskih mera, koje podrazu-
mevaju primenu konvencionalnog ili nekog od oblika dija-
liznog le enja. Prikaz slu aja. Prikazali smo muškarca, sta-
rog 50 godina, hospitalizovanog u Urgentnom centru Kra-
gujevac zbog izmenjenog stanja svesti (Glasgow Coma Score
11), parcijalne respiratorne insuficijencije (pO2 7,5 kPa,
pCO2 4,3 kPa, SpO2 89%), slabosti donjih ekstremiteta i
atipi nih elektrokardiografskih promena. Laboratorijskim
analizama u injenim neposredno po prijemu bolesnika u
Urgentni centar registrovani su slede i poreme aji: hiper-
kalemija teškog stepena (K+ 9,9 mmol/L), povišene vred-
nosti uree (30,1 mmol/L), kreatinina (400 mol/L), kreatin
fosfokinaze – CK (120350 IU/L), CK-MB (2500 IU/L) i
mioglobina (57000 g/L), uz normalne vrednosti troponi-
na I (< 0,01 g/L), kao i znaci anemije (Hgb 92 g/L, Er

3,61  1012/L), infekcije (C-reaktivni protein – CRP 184
g/mL, Le 16,1  109/L), acidoze (bazni eksces – 18.4

mmol/L, pH 7,26). Inicijalnim pregledom bolesnika uo eni
su otok i bledilo desne potkolenice, znaci gangrene desnog
stopala i 1. i 4. prsta levog stopala. Bolesnik je imao nor-
malne vrednosti arterijskog pritiska (130/80 mmHg) i sr a-
ne frekvence (64/min-1), rendgengrafskim pregledom plu a
i kompjuterizovanom tomografijom mozga nisu uo ene
patološke promene u plu nom i moždanom parenhimu, a
toksikološkim analizama potvr eno je prisustvo heroina u
organizmu bolesnika. Bolesnik je le en intenzivnom pri-
menom konvencionalnog le enja (infuziona primena kris-
taloidnih rastvora, 8,4% rastvora natrijum bikarbonata, iv
primena diuretika, kalcijum glukonata i insulina kratkog
dejstva), kao i primenom antibiotika i antikoagulantnih le-
kova. Registrovano je normalizovanje kaliemije i brza re-
gresija elektrokardiografskih promena. Bolesnik je odbijao
predloženo hirurško le enje (fasciotomija, amputacija sto-
pala). Nakon stabilizovanja bubrežne funkcije i poboljšanja
psihi kog statusa prihvatio je hirurški zahvat, tako da je 30.
dana hospitalizacije u injena natkolena amputacija desne
noge, a 38. dana transmetatarzalna amputacija levog stopa-
la. Nakon 46 dana hospitalnog le enja, le enje bolesnika je
nastavljeno u ku nim uslovima. Zaklju ak. Rutinska labo-
ratorijska dijagnostika koja podrazumeva odre ivanje vred-
nosti kalijuma, uree, kreatinina i CK u serumu kod svih ho-
spitalizovanih heroinskih zavisnika može doprineti pravov-
remenom otkrivanju hiperkalemije i akutne bubrežne sla-
bosti i preduzimanju odgovaraju ih terapijskih mera.

Klju ne re i:
diacetilmorfin; predoziranost; rabdomioliza;
hiperkaliemija; gangrena; stopalo; dijagnoza,
diferencijalna.

Introduction

Upper normal levels of potassium (4.5–5.4 mmol/L), re-
gardless the presence of other diseases, are associated with the
increase of cardiovascular mortality 1. The risk of appearance
of “malignant” cardiac arrhythmia and cardiac arrest rises with
the increase of potassium concentration in serum, and for ka-
lemia level above 9 mmol/L the undertaken therapeutic meas-
ures do not always give positive result. Narcotics abuse is
among less frequent causes of hyperkalemia occurrence. Opi-
ates, psychotropic medications, alcohol and analgesics repre-
sent substances which are often abused. In different ways, both
directly and indirectly, they lead to disturbance of organic
systems functioning and to appearance of diseases 2. In addi-
tion to common complications which occur at long-term her-
oin consumption and heroin overdosing, such as disorders of
consciousness, respiratory depression and altered mental func-
tions, these patients may develop numerous neurologic disor-
ders and rhabdomyolysis 3–5. Severe atraumatic rhabdomyoly-
sis results in a release of intracellular contents and subsequent
increase of potassium and myoglobin concentration in serum 6.
Myoglobinuria leads to development of acute renal weakness
which must be treated in intensive care units by applying ei-
ther conventional treatment or a form of dialysis 4, 5.

Case report

A male patient, aged 50, was hospitalized in the Emer-
gency Center due to altered mental status (Glasgow Coma
Score 11), respiratory insufficiency (pO2 7.5 kPa, pCO2 4.3
kPa, SpO2 89%), weakness of lower extremities and electro-
cardiogram changes (Figure 1). Ten hours prior to that, the
patient had been admitted to the Psychiatric Clinic with al-
tered mental status (Glasgow Coma Score 10) and suspected
heroin overdosing. After the initial examination, there were
no indications for application of antidotes, while the signs of
severe electrolytic disorders were the reason for continuing
the patient’s treatment in the Emergency Center.

The patient had been treated in the Psychiatric Clinic
for heroin addiction for approximately four previous years
by methadone application (prior to the beginning of treat-
ment, the patient had been a heroin user for 15 years). The
patient demonstrated a lack of motivation for undergoing
detoxication treatment (methadone application), and during
previous hospitalization in the Psychiatric Clinic (three
months earlier), signs of renal weakness of the second de-
gree (levels of urea of 11.6 mmol/L and creatinine of 145

mol/L) and initial right foot ischemia had been registered
in the patient.
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Pathological findings were not registered by the initial
physical examination of heart and lungs during hospitalization
in the Emergency Center. The patient had normal values of
arterial pressure (130/80 mmHg) and heart rate (64/min-1).
Swelling and paleness of the right lower leg, as well as the
signs of gangrene of the right foot and the 1st and the 4th toes
of the left foot, were registered in the patient. Laboratory
analyses revealed signs of anemia (Hgb 92 g/L, Er 3.61 
1012/L), infection (creactive protein – CRP 184 g/mL, Le
16.1  109/L) and acidosis (base excess – 18.4 mmol/L, pH
7.26). Until the admission to the Emergency Center, the pa-
tient had oliguria (diuresis lower than 20 mL/hr) and initial
laboratory analyses revealed severe hyperkalemia (K+ 9.9
mmol/L), increased levels of urea (30.1 mmol/L), creatinine
(400 mol/L), creatinine phosphokinase – CK (120350 IU/L),

CK-MB (2500 IU/L) and myoglobin (57000 g/L), with nor-
mal levels of troponin I (< 0.01 g/L). The elevated levels of
aspartate transaminase (AST) – 720 IU/L, alanine aminotrans-
ferase (ALT) – 235 IU/L and lactate dehydrogenase (LDH) –
3860 IU/L were registered in the patient’s serum, with normal
values of bilirubin. The initial concentration of fibrin degrada-
tion fragment (d-Dimer) in the patient’s serum was 2970 g/L,
and prolongation of prothrombin time (INR 1.8) was regis-
tered as well. The presence of anti-HCV antibodies was regis-
tered in the patient’s serum, and toxicological analyses (rapid
immunochromatographic Bio Gnost® assay) revealed the pres-
ence of heroin, methadone and benzodiazepines in patient’s
organism. Radiographic lungs examination and computerized
tomography (CT) brain examination did not reveal pathologi-
cal changes in the lung and brain parenchyma. Ultrasound ex-
amination of right leg arteries revealed sclerotic changes of

walls and locally calcified lesions on femoral artery, with
normal flow all the way to its distal parts. From that part, dis-
tally, in popliteal and tibial arteries the flow was not regis-
tered; instead, a complete occlusion of those arteries by hyper-
echogenic thrombi (old thrombosis) was detected. The patient
was treated by intensive conventional treatment (infusion of
crystalloid solutions, 8.4% solution of sodium bicarbonate, iv
infusion of diuretics, calcium gluconate and short-acting insu-
lin), and also by antibiotics and anticoagulants. There was no
need for applying mechanical ventilation; instead, oxygen was
applied by nasal catheter. During the first 24 hours of hospi-
talisation in the Emergency Center, mental status was normal-
ised, as well as values of arterial blood gasses. Since the reg-
istered diuresis was satisfactory, with gradual decrease of ka-
lemia (Table 1) and rapid regression of electrocardiographic

changes (Figure 2), the application of a form of dialytic treat-
ment was abandoned. From the 7th until the 23rd day of hos-
pitalization the patient was treated in the Clinic for Urology
and Nephrology. Ultrasound examination did not reveal any
changes of position, size and shape of kidneys, but the pres-
ence of bilateral calculosis was observed. On the 8th day of
hospitalization, creatinine clearance was 22 mL/min. Despite the
existing gangrene on lower extremities, on the tenth day of hos-
pitalization the decrease of CK to the level below 500 IU/L was
registered. The patient kept refusing the suggested surgical
treatment, although he was treated in the Center for Cardiovas-
cular Surgery since the 23rd day of hospitalization. After stabili-
sation of the patient’s mental status, he agreed to undergo the
suggested surgical procedure. Therefore, on the 30th day of
hospitalization above-knee amputation of the right leg was per-
formed, and on the 38th day the transmetatarsal amputation of

Fig 1. – Electrocardiogram at admission – decreased P-wave amplitude, extremely expanded QRS complexes – above 0.16 s
and increased T wave amplitude

Table 1
Serial presentation of laboratory analyses

Time K+

(mmol/L)
CK

(IU/L)
CK-MB
(IU/L)

Urea
(mmol/L)

Creatinine
( mol/L)

Base excess
(mmol/L)

Myoglobin
( g/L)

At admission 9.9 120350 2500 30.1 400 -18.4 57000
After 8 hours
After 24 hours
After 48 hours

8.2
6.6
5.7

112000
87260
51072

1700
987
473

33.9
34.5
27.5

489
502
460

-5.6
-2.1
-3.2

58200
52300

–
After 5 days 5.2 2760 62 26 382 +2.6 –
After 10 days 4.6 486 24 23.5 288 +2.1 –
K+ – potassium; CK – creatine phosphokinase; CK-MB – creatine phosphokinase-MB
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the left foot was carried out. After 46 days of hospital treatment,
the treatment was continued in home environment.

Discussion

Heroin addiction leads to nervous system damages, as a
consequence of psychic functions disturbance, and also to nu-
merous, seemingly unusual somatic disorders. Acute rhabdo-
myolysis is a syndrome which rarely occurs, but since it in-
volves injuries of integrity of muscle cells plasma membrane
and release of toxic intracellular contents into the circulatory
system, it is characterised by potentially serious complica-
tions 6, 7. Rhabdomyolysis may occur due to excessive physical
exertion, muscle injury, endocrinologic disorders, infections
and exposure to various medications and toxins 3, 4.

Pathophysiology of rhabdomyolysis associated with
heroin addicts is obscure. Most authors who study this disor-
der indicate that pathogenesis of rhabdomyolysis is multi-
factorial and that it occurs either due to acidosis, hypoxia,
muscle compression, direct toxicity and immunologic reac-
tions caused by heroin and various contaminants or due to in-
fections or blood vessels damage caused by intravenous / in-
traarterial injection of heroin 5, 6, 8–11.

Approximately one third of patients with rhabdomyolysis
develop acute renal failure 12. Unlike pathophysiologic mecha-
nisms cocaine overdosing, where vasospasm of renal arteries
and malignant hypertension are responsible for the develop-
ment of renal insufficiency, heroin, through rhabdomyolysis,
leads to massive myoglobinuria, renal tubules obstruction and
development of acute renal failure 3, 13. These patients develop
hyperkalemia due to release of potassium from myocytes and
the development of acute renal failure. Besides conventional
treatment, hyperkalemia often calls for application of some
form of dialysis (continuous venovenous dialysis, hemofiltra-
tion or hemodiafiltration) 12. The fact that only in the United
States of America there are around 100,000 new registered her-
oin users in a year emphasizes the importance of treating acute
and chronic complications caused by heroin consumption 2.

Hyperkalemia is a potentially fatal condition and is de-
fined as a concentration of potassium higher than 5.5
mmol/L. The risk of appearance of cardiac arrhythmia is di-
rectly dependent on hyperkalemia level. In extreme hyper-
kalemia, fatal arrhythmias such as ventricular fibrillation and
asystole are often registered. However, with the application

of adequate therapy, the fatal outcome can be avoided even
in patients with serum potassium concentration above 10
mmol/L 14. In patients with severe hyperkalemia electrocar-
diograms can be different – from normal electrocardio-
graphic records to records which may imitate the existence
of ventricular tachycardia or myocardial infarction 15, 16.
Therefore, severe hyperkalemia must be treated in line with
its etiology and accompanying disorders.

Our patient had the signs of severe hyperkalemia and
acute renal failure. During previous hospitalizations in the
Psychiatric Clinic, signs of foot ischemia and renal function
decline had been registered in the patient. Since the patient
was a long-time heroin addict, he had most probably devel-
oped heroin nephropathy over the years. American authors
point out the fact that long-time consumption of cocaine and
heroin leads to development of chronic renal failure through
the appearance of segmental glomerulosclerosis and mem-
branoproliferative glomerulonephritis 2.

In addition to that, long-time intravascular application
of heroin and other drugs leads, initially, to damage of small
diameter veins, and, over time, damage of large diameter
veins and arteries; therefore, in addition to vasospasm, heroin
addicts develop many vascular complications on extremities
blood vessels, ranging from trombophlebitis, aneurysms and
arteriovenous fistulas to occlusions of blood vessels by
thrombus or embolus 10, 17.

A preexisting renal failure in our patient, his rejection
of addiction treatment by application of methadone and re-
curring use of heroin resulted in the appearance of severe
somatic disorders, such as extremities ischemia, rhabdomy-
olysis, acute renal failure and potentially fatal hyperkalemia.
Aggressive application of infusion solutions, urine alkaliza-
tion and acidosis correction led to stabilization of renal func-
tion and correction of electrolytic disorders even without di-
alytic treatment. Normal troponin levels, regardless of enor-
mously high CK levels, as well as rapid regression of elec-
trocardiographic changes made possible the exclusion of the
presence of acute coronary syndrome. Surgical treatment was
suggested (extremity amputation), which the patient accepted
only after intensified psychiatric treatment.

In this paper, we have shown that timely application of
conventional treatment of severe hyperkalemia in heroin ad-
dict with preexisting renal failure and gangrene of the ex-
tremities may result in rapid regression of electrocardio-

Fig. 2 – Electrocardiogram registered 12 hours after the initial examination



Strana 912 VOJNOSANITETSKI PREGLED Volumen 69, Broj 10

Radovanovi  RM, et al. Vojnosanit Pregl 2012; 69(10): 908–912.

graphic changes, normalization of kalemia and positive long-
term prospects.

Conclusion

Consumption of heroin may lead to rhabdomyolysis and
myoglobinuria, subsequent renal function decline and severe

hyperkalemia which sometimes results in sudden appearance
of asystole and fatal outcome. The routine laboratory diag-
nostics which implies determining of the levels of potassium,
urea, creatinine and creatine phosphokinase in serum of all
hospitalized heroin addicts can contribute to well-timed de-
tection of these severe complications and undertaking of ap-
propriate therapeutic measures.
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