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Toluene is a solvent used in various industries as a raw material to produce organic com-
pounds and in the manufacture of diverse products. Contact with toluene can occur both 
accidentally and intentionally. Intoxication with toluene and its by-products, whether inten-
tional or accidental, can be toxic to all systems, with the cardio-pulmonary system being 
primarily affected. The intentional use of toluene leads to psychoactive effects, including 
euphoria, which makes it the most widely inhaled volatile drug among all age groups in many 
countries. Renal tubular acidosis is the most common complication arising from toluene 
intoxication. This case report will discuss a 38-year-old patient who was admitted to the 
emergency service of our hospital.
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INTRODUCTION

Toluene is widely utilized as a raw material in the produc-
tion of organic compounds, such as benzene, across var-
ious industrial sectors. These compounds are extensively 
applied in different industries and used in products like 
gasoline, spray paint, cleaning agents, and paint thinners. 
However, direct inhalation exposure to toluene can result 
in environmental, accidental, and intentional intoxications. 
Firstly, its easy accessibility and relatively low cost make it 
a common choice compared to other inhalants of abuse. 
Secondly, it can be inhaled either in its pure form or as a 
component of numerous commercial products. Thirdly, it 
induces acute psychoactive and neurological effects, such 
as euphoria, positioning toluene as the most commonly 
abused inhalant across all age groups in many countries.
[1,2] Toluene inhalation is associated with various patholo-
gies, including severe metabolic changes like renal tubular 

acidosis type 1 (RTA-1). Additionally, toluene can cause 
severe arrhythmias, including tachyarrhythmia and brad-
yarrhythmia. ST wave pattern alterations, indicative of hy-
pokalemia and acute myocardial infarction, have been doc-
umented in cases of toluene intoxication. Rhabdomyolysis 
and acute hepatorenal injuries have also been reported. 
Consequently, toluene exposure may constitute a risk fac-
tor for adverse outcomes.[1] Toluene is metabolized into 
benzoic acid, which the kidneys then eliminate.[3] Distal 
RTA-1 is traditionally characterized as hyperchloremic 
with a normal anion gap, accompanied by hypokalemia and 
muscle paralysis, indicative of toluene intoxication.[4] This 
case report will discuss a 38-year-old man who was found 
in an unconscious state due to toluene poisoning.

CASE REPORT

A 38-year-old male patient with a history of toluene abuse 

Case Report

Correspondence: Cem Ata 
Türkyılmaz,

University of Health Sciences 
Hamidiye International School of 

Medicine,
İstanbul, Türkiye

E-mail: turkyilmazca@yahoo.com

Keywords: Emergency de-
partment; metabolic acidosis; 

poisoning; Toluene.

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

https://orcid.org/0000-0002-0344-8236
https://orcid.org/0009-0003-1896-7180
https://orcid.org/0009-0008-3920-0428
https://orcid.org/0000-0002-2337-5484


was brought to our emergency room (ER) in an uncon-
scious state. His relatives reported that his symptoms 
rapidly worsened minutes after they found him sniffing 
paint thinners in his room, following which he collapsed. 
They also noted that he had not taken any medications or 
other substances. Upon arrival at our ER, he had a Glas-
gow Coma Scale score of 3, with bilateral dilated pupils 
unresponsive to direct and indirect light. His vital signs 
were a blood pressure of 70/50 mmHg, a pulse of 52 
beats/min, and an oxygen saturation rate of 55%. Nasal 
oxygen was administered at 2L/min due to the low satura-
tion rate. An ECG showed sinus bradycardia, and vascular 
access was established in both arms. A complete blood 
count (CBC), serum biochemistry, and a toxicology panel 
were conducted. Given the family’s statement and the 
patient’s bradycardia and bradypnea, Naloxone at 0.4mg/
mL and intravenous fluids were administered. A follow-up 
showed a pulse of 25 beats/min, prompting the adminis-
tration of 0.5mg/mL atropine. Initial laboratory results in-
dicated: sodium at 144 mmol/L; potassium at 5.1 mmol/L; 
chloride at 100 mmol/L; glucose at 309mg/dL; creatinine 
at 1.38mg/dL. A venous blood gas analysis revealed a pH 
of 6.400 (7.35-7.45), a pCO2 of 81.8 mmHg, a pO2 of 63.1 
mmHg (83-108), bicarbonate at 4.7 mmHg (22.5-26.9), 
and lactate at 24 mmol/L (0.5-1.6) - indicative of severe 
metabolic acidosis. Approximately five minutes later, the 
patient had no palpable carotid or femoral pulse and no 
spontaneous respiration. Resuscitation efforts were initi-
ated, and rapid sequence intubation was performed. After 
10 minutes, a palpable pulse returned along with sponta-
neous respirations. The patient received 40 mcg/min of 
inotropic support, 15 mcg/min of dopamine, and 100 mEq 
of bicarbonate. Post-treatment, the patient’s vitals were a 
blood pressure of 100/50mmHg, oxygen saturation at 99% 
(while intubated), and a pulse of 90 beats/min. A follow-up 
venous blood gas showed a slight increase in pH to 6.467 
(7.35-7.45). A CT scan under a physician’s supervision re-
vealed no pathological findings. The patient was evaluated 
in the ER by anesthesiologists, and admission to the inten-
sive care unit (ICU) was recommended. The toxicology 
panel, which was tested on a urine sample, did not detect 
amphetamines, benzodiazepines, buprenorphine, cannabi-
noids, cocaine, ecstasy, heroin metabolites, or opioids. 
The patient was stabilized in the ER and transferred to 
a hospital with a specialized medical toxicology ICU. The 
patient remained intubated in the ICU for twenty days; 
however, he succumbed to his condition twenty days after 
ICU admission.

DISCUSSION

Death related to aliphatic and aromatic hydrocarbon in-
toxication most commonly results from asphyxia. Guo de-
scribed a phenomenon known as “sudden sniffing death,” 
which refers to cardiovascular collapse following the 
deliberate inhalation of aliphatic and aromatic hydrocar-
bons within a few hours of exposure. While the abuse of 
toluene is globally widespread, instances of sudden sniffing 

death are rare.[5] Toluene rapidly diffuses into the blood-
stream and penetrates lipid-rich tissues. It is oxidized in 
tissues, leading to the formation of lipid peroxidation 
products and free radicals.[3] The metabolism of toluene 
by cytochrome P-450 results in benzoic and hippuric acids, 
which are excreted by the kidneys and detectable in urine.
[1,3] Exposure to toluene can also lead to electrolyte imbal-
ances and acid-base disturbances. It is reported that meta-
bolic acidosis occurs in 87% of toluene intoxication cases, 
indicative of distal tubular acidosis.[6] In the present case, 
the initial venous blood gas showed a pH of 6.400 (7.35-
7.45), signifying severe metabolic acidosis. Toluene sniffing 
can also induce normal anion gap acidosis by hindering 
renal elimination of ammonium ions, the primary carrier 
for excess hydrogen ions.[7] Hokenek et al.[8] analyzed 274 
patients in intensive care and found that lactate levels of 
4.64±4.696 mmol/L are associated with early mortality. 
In this case, the lactate level was alarmingly high at 24.0 
mmol/L (0.5-1.6). Moreover, toluene intoxication can im-
pact the lungs, heart, liver, kidneys, and central nervous 
system. Cardiac involvement is one of the primary con-
sequences of toluene intoxication, with tachyarrhythmia 
being the generally expected clinical presentation. How-
ever, there have been reports that toluene can also induce 
bradyarrhythmia, heart block, and AV dissociation.[9] In 
this case, sinus bradycardia was observed.

Conclusion
In managing patients exposed to toxic levels of toluene, it 
is critical to recognize that they may present with severe 
metabolic acidosis and elevated lactate levels, which are 
associated with an increased risk of mortality. Moreover, 
cardiac complications can manifest not only as severe tach-
yarrhythmia but also as bradyarrhythmia, heart block, and 
AV dissociation. It is essential to acknowledge that inten-
tional toluene inhalation poses a significant public health 
issue and presents a considerable challenge in emergency 
medicine due to its potential to cause sudden death 
through severe metabolic and cardiopulmonary outcomes.
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Amaç: Toluen, birçok endüstride organik bileşikler üretmek için hammadde olarak kullanılan ve çeşitli ürünlerin yapımında kullanılan bir çö-
zücüdür. Toluen ile temasa geçmek hem kazara hem de kasıtlı olabilir. Toluen ve yan ürünleri ile hem kasıtlı hem de kazara zehirlenme, başta 
kardiyopulmoner sistem olmak üzere tüm sistemlerde toksik olabilir. Toluenin kasıtlı kullanımı, öfori de dahil olmak üzere psikoaktif sonuçla-
ra neden olur ve bu da onu birçok ülkede her yaştan insan arasında en yaygın olarak solunan uçucu ilaç haline getirir. Toluen zehirlenmesinin 
en yaygın komplikasyonu renal tübüler asidozdur. Bu durumda hastanemiz acil servisine başvuran 38 yaşındaki hastanın raporu tartışılacaktır.
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