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1   |   INTRODUCTION

Tramadol (TR) is a synthetic analgesic that is widely used. 
It was approved in various countries in the 1980s and be-
came the most common drug in the world.1,2 It is used 
alone or in combination with other NSAIDs (nonsteroi-
dal anti-inflammatory drugs) to treat depression-related 
conditions and pain, such as low back pain, spinal cord 
injury, and postoperative pain management.3 TR weakly 
binds to μ-opioid receptors and, in addition, inhibits the 
reabsorption of the neurotransmitters such as serotonin 
and norepinephrine.4,5  The standard therapeutic dose 
of tramadol is 50 mg orally, 50–100 mg by injection, and 
100  mg rectally. The total daily dose should not exceed 
400 mg. Therapeutic blood levels in adults range from 0.1 

to 0.3 mg/L. The fatal dose of tramadol is unknown. An 
acute overdose of tramadol is generally considered non-
life-threatening, and most fatalities are associated with 
polysubstance overdose.6 Nausea, vomiting, dizziness, fa-
tigue, dry mouth, sweating, and postural hypotension are 
some of the early side effects of therapeutic TR toxicity. 
In overdose, tachycardia, seizures, central nervous sys-
tem suppression, coma, and respiratory depression have 
also been reported.7 However, in credible sources, AKI is 
not usually considered as a common complication of TR 
toxicity, and information about its occurrence or how it 
is treated is limited to some extent, but there have been 
reports of AKI following TR toxicity in recent years.8-10 
In this report, we describe a patient who develops rhab-
domyolysis and AKI following TR poisoning and show 
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Abstract
Although acute kidney injury (AKI) is a very rare complication of tramadol 
(TR) poisoning, overdose use in recent years should be considered. We present a 
21-year-old man with metabolic acidosis, seizures, elevated serum creatine phos-
phokinase (CPK), creatinine, and rhabdomyolysis due to tramadol poisoning.
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that these patients can be treated with timely supportive 
treatment without the need for invasive procedures such 
as hemodialysis.

2   |   CASE PRESENTATION

On June 20, 2021, a 21-year-old man was referred due to a 
suicidal attempt with the ingestion of 2,250 mg of TR (10 
tablets of 225 mg). One hour after ingestion, the patient 
developed generalized tonic–clonic seizures. He was in 
the postictal phase at the time of admission to the emer-
gency department, and the Glasgow Coma Scale (GCS) 
was 11/15 (E3, V4, M4).

He was in good health before and had no history of kid-
ney complications or risk factors for AKI. He had a history 
of consuming TR (2–3 tablets of 200 mg) per day during 
the previous month without taking any other drugs or al-
cohol, had no history of seizures during this period, but 
had febrile convulsions in childhood.

On examination, the pupils were symmetrically di-
lated (5  mm in diameter) and reactive to light, with a 
respiratory rate (RR) of 18 breaths/min with acceptable 
chest movements during respiration without any symp-
toms of respiratory distress. The blood pressure (BP) was 
125/83 mm Hg, and the electrocardiogram (ECG) showed 
sinus tachycardia, at a heart rate (HR) of 140 beats/min. 
There were no signs of trauma or injuries to the head, face, 
or limbs. After becoming fully conscious, he complained 
of pain in the shoulders, which on examination and X-ray 
showed no signs of fracture or dislocation.

In the emergency department, the patient had two 
generalized tonic–clonic seizures, in which diazepam am-
poules were administered to control them and injectable 

depakine 200  mg/Bid was prescribed to prevent them. 
After performing the initial proceedings, the patient was 
transferred to the poisoning ward. Paraclinical evaluation 
showed metabolic acidosis and increased serum creatine 
phosphokinase (CPK), creatinine, and urea, and due to 
that with the possible diagnosis of rhabdomyolysis in the 
field of seizures, a consultation with a nephrologist was 
requested (Table  1). Although hemodialysis was consid-
ered for the patient, conservative treatment was started by 
administering 200 cc/hour fluids (normal saline solution) 
and 1–2 meq/Kg NaHCO3, and due to the healthy report-
ing of the kidneys on ultrasound and the improvement 
of symptoms with supportive care, he did not require 
hemodialysis.

Due to fever (T = 38°C) without shortness of breath, 
myalgia, or abdominal pain with a diagnosis of aspira-
tion pneumonia during seizures, ceftriaxone 1 gr/Bid and 
clindamycin 900  mg/Tds were prescribed. Finally, after 
10  days of the above supportive treatment, the patient 
found a normal urinary output and was discharged in 
good general condition and normal laboratory tests. This 
research was carried out in accordance with the princi-
ples outlined in the Helsinki Declaration. Also, CARE 
guidelines and methodology have been followed in this 
study.

3   |   DISCUSSION

Clinically, pain is postoperatively seen in cases includ-
ing malignancy and chronic neuropathy.11 Among the 
analgesics, TR is commonly used due to its high efficacy 
and safety and was the second most common drug to be 
studied on a user-based website alongside oxycodone.12 

Parameter Normal–range

Initial 
blood 
sample

Blood sample10 days 
after treatment

CPK Male: 39–308 U/L
Females:26–192 U/L

20,000 688

Cr Male:0.74–1.35 mg/dl
Female:0.59–1.04 mg/dl

5.7 2.2

BUN 6–24 mg/dL 90 34

K 3.5–5.0 mEq/L 4.2 4.3

Na 135–145 mEq/L 138 140

Ca 8.5–10.5 mg/dl 9.1 9

pH 7.35–7.45 7.24 7.38

pCO2 35–45 mm Hg 28.9 41.3

HCO3 22–28 mEq/L 12.5 25.1

Abbreviations: BUN, blood urea nitrogen; CPK, Creatine phosphokinase; Cr, creatinine; pCO2, partial 
pressure of carbon dioxide.

T A B L E  1   Results of initial tests and 
comparison with measured values 10 days 
after treatment



      |  3 of 4GHOLAMI et al.

Furthermore, in recent years, easy and widespread access, 
overadministration, and euphoria of this drug have led to 
a rapid increase in TR use and intoxication in Iran.13 It 
has both opioid and nonopioid mechanisms and has fewer 
side effects than other opium at regular doses. TR is a nor-
epinephrine and 5-HT reuptake inhibitor and has an ac-
tive metabolite, O-desmethyltramadol, which is catalyzed 
by CYP2D6, a μ-opioid receptor agonist.14

The expression of CYP2D6 is highly variable in dif-
ferent individuals; therefore, the analgesic effect of TR 
is inconsistent among individual patients.15 Among the 
complications, seizures have been identified as a com-
plication that occurs at both toxic and high therapeutic 
doses, and it is difficult to define the minimum dose re-
quired to induce seizures.16 While high concentrations of 
TR can attenuate γ-aminobutyric acid (GABA) receptors, 
the exact mechanism of tramadol-induced seizures has 
not been established.17 TR causes muscle damage by caus-
ing seizures that increase all CPK isoforms (MB, M, and 
B). Renal failure is a rare complication of poisoning that 
can be directly or indirectly caused by TR following sei-
zures and rhabdomyolysis due to poisoning.18 In a study 
conducted in 2019 by Abdul Rahman et al., it was shown 
that the risk of suicide among adolescents with substance 
use disorders is high and that there is a direct relationship 
between substance use disorders and suicidal ideation. 
Tramadol users also accounted for 40% of the sample.19

Our reported patient is a young man who developed 
generalized tonic–clonic seizures after taking 2,250 mg of 
TR with suicidal ideation, followed by metabolic acidosis 
and increased serum CPK, urea, and creatinine. Due to 
the possible diagnosis of AKI following poisoning, sup-
portive treatment with intravenous fluids and bicarbonate 
was immediately started for him. Although we intended 
hemodialysis for the patient from the beginning, all our 
efforts were made to eliminate the need for invasive pro-
cedures, and fortunately, in the end, without the need for 
hemodialysis and only with supportive treatment, the 
clinical symptoms and laboratory tests improved.

4   |   CONCLUSIONS

Acute kidney injury is a rare and important complication 
of TR intoxication that requires prompt treatment and is 
usually not considered. Therefore, it can challenge the 
treatment of poisoning, and according to our case report, 
it can be concluded that this side effect can be treated only 
with supportive care and without hemodialysis.
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