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Introduction
Smoking a water pipe, also known as shisha, hookah, or hubble-bubble in different regions of the world, is a different way 
of consuming tobacco (1, 2). Water pipes have been widely used in Southeastern Asia and Africa for 400 years, and in recent 
years, they have become popular in Europe and America, especially among youngsters (3, 4). The belief that it is less harmful 
than cigarettes because of its pleasant taste and aroma is one of the most important reasons for the increase in its usage (1). 
Compared to cigarettes, it contains carbon monoxide (CO), heavy metals, and nicotine in higher concentrations (4). Long-term 
exposure to the high CO levels found in its contents may cause CO poisoning (1). In this study, our objective was to discuss four 
CO poisoning cases with different clinical manifestations after water pipe smoking and to draw attention to the risks of water 
pipe use, which emerge in the early stages of use and are not widely known.

Case Reports
Case 1. An 18-year-old male patient, who complained of syncope, was brought to the emergency department by ambulance 
and admitted. The patient, who had a normal medical history, had not experienced syncope previously. He was not a smoker. 
For three hours, he sat with his friends in a cafe, where people smoked a water pipe, but he did not. He stated that he had a 
headache and felt dizzy after he left the cafe, and he could not remember what happened afterwards. People who witnessed 
the incident stated that he had fainted for approximately 4 to 5 minutes, but he had not displayed spasms or symptoms of an 
epileptic seizure. His vital measurements were normal at admission, and his Glasgow Coma Scale (GCS) score was 15. He was 
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ABSTRACT
Introduction: Water pipe is a different form of tobacco consumption. In recent years, water pipe usage has become increasingly 
widespread. The thought that it is less harmful than cigarettes increases its usage. Long-term exposure to high carbon monoxide 
levels due to water pipe   consumption may cause carbon monoxide poisoning.

Case Report: We present four patients aged 18–29 who consulted our emergency department with complaints regarding 
fainting, blackout, and headache. While three of them consumed water pipe, one who was a non-consumer, was in an 
environment in which water pipe was consumed. Carboxyhemoglobin values of the patients were between 18.7%-35.5%. Our 
patients received one session of hyperbaric oxygen treatment. Patients with improved clinical situations after treatment were 
discharged. 

Conclusion: Water pipe consumption is the most observed form of tobacco consumption in the Eastern-Mediterranean 
Region, followed by in the US. Although it is considered that all toxic agents are filtered while water pipe smoke passes through 
water, water pipe consumption increases levels of carcinogens, carbon monoxide, nicotine, and tar in the blood compared to 
smoking. It is striking that carboxyhemoglobin values of our cases are as high as, or even higher than, that in stove poisoning 
cases. It must be kept in mind that non-specific symptoms following water pipe consumption may be symptoms of carbon 
monoxide poisoning.
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conscious, oriented, and cooperative. Physical examination was nor-
mal, and there was no focal neurological deficit. Electrocardiography 
(ECG) displayed normal sinus rhythm. There was no sign of gastroin-
testinal system (GIS) bleeding during the digital rectal examination, 
and computed tomography (CT) of the brain was normal. The car-
boxyhemoglobin (COHb) value in the arterial blood gas (ABG) was 
18.7% (normal range is 0.5–1.5%), and other laboratory parameters 
were within the normal limits.

One hyperbaric oxygen therapy (HBOT) session was carried out 
with the patient, with syncope in his anamnesis and then high-dose 
oxygen (10 L/min) was administered with a respiratory mask for 24 
hours. He was discharged after the COHb value dropped to 1.1%.

Case 2. A 20-year-old male patient was admitted to the emergency 
department by ambulance with syncope and head trauma. The 
patient, who had not experienced syncope before, had a normal 
medical history. He had been in a cafe for two hours where he and 
other people smoked water pipes. After leaving the cafe, he had a 
headache, felt dizzy, and fainted after vomiting, hitting the right side 
of his head on the ground. According to statements from witness-
es, the syncope lasted approximately 3 minutes and there was no 
evidence of an epileptic seizure. He had been a smoker for 5 years 
(1–1.5 packs a day), and he smoked a water pipe at least two times 
a month. However, he stated that this time he finished the tobacco 
much faster than he was used to. His vital signs were normal. GCS 
score was 15. He was conscious, oriented, and cooperative. Physi-
cal examination revealed only a small dermabrasion on the right 
frontal region of his head. Examination of his other functions was 
normal. There was no focal neurological deficit, and ECG showed 
normal sinus rhythm. There was no finding of GIS bleeding in the 
digital rectal examination. CT of the brain, which was carried out due 
to the trauma and syncope, was considered normal. The measured 
COHb value in the patient’s ABG was 29.2%. One HBOT session was 
administered to the patient, who had syncope in his medical his-
tory and a COHb value higher than 25% (normal range: 0.5 to 1.5%). 

Afterwards, high-dose oxygen (10 L/min) was administered with a 
respiratory mask for 24 hours. The patient was discharged after the 
COHb value dropped to 2%.

Case 3. A 29-year-old male patient was admitted by his friends to 
the emergency department. For three hours, the patient was with 
people who were smoking water pipes, and he had also consumed 
one water pipe on the same day of admission. He had experienced 
nausea, vomiting, dizziness, and palpitations, which started half an 
hour before he came to the emergency department. He had no 
known systemic disease in his medical history, but he smoked a 
pack of cigarettes a day for about 10 years. He occasionally smokes 
a water pipe, but he had never experienced such an event before. 
He had tachycardia (109 beats/min), and other vital signs were 
within normal levels. There were no significant findings on physical 
examination. ECG revealed sinusoidal tachycardia (105 beats/min) 
and the COHb value in ABG was measured at 34.1% (normal range: 
0.5–1.5%). Therefore, following one HBOT session, high-dose oxygen 
(10 L/min) was administered to the patient with a respiratory mask 
for 24 hours. During the follow-up, the COHb value dropped to 3% 
and the patient was discharged the next day. 

Case 4. A 28-year-old male patient was brought by his relatives to 
the emergency department due to a clouding of consciousness 
with no recognition of his environment or people. The patient had 
consumed two consecutive water pipes within six hours, and his 
complaints started a half an hour before he was admitted to the 
emergency department. There was no known disorder in his medi-
cal history. He has had a smoking habit for about 15 years (1.5 packs 
a day). His vital signs were normal, except for the tachycardia (105 
beats/min). GCS score was 12 (E:3, V:4; M:5). He was confused and 
not oriented to person and place. Neurological examination did not 
reveal any focal neurological deficit, and other functions were nor-
mal. The COHb value was measured in ABG at 35.5% (normal range: 
0.5–1.5%). There was no pathological finding on brain CT. Due to 
the high COHb level and clouding of consciousness, following one 
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Table 1. General characteristics of our cases

				    Exposure 	 Habit of 	 COHb level  
	 Age 	 Gender	 Symptoms	 duration	 cigarette smoking	 at admission	 Treatment

Case 1	 18	 Male	 Headache	 3 hours (he did not	 No	 18.7	 HBOT and  
			   Dizziness 	 smoke personally,			   high dose oxygen   
			   Syncope	 environmental exposure)	  	  	 with the respiratory mask

Case 2	 21	 Male	 Headache	 2 hours (he smoked	 Yes	 29.2	 HBOT and 
			   Dizziness 	 1 water pipe)			   high dose oxygen 
			   Nausea				    with the respiratory mask 
			   Syncope  

Case 3	 29 	 Male	 Dizziness 	 3 hours (he smoked	 Yes	 34.1	 HBOT and 
			   Nausea	 1 water pipe)			   high dose oxygen 
			   Vomiting				    with the respiratory mask 
			   Palpitation 	  			     

Case 4	 28	 Male	 Clouding of	 6 hours (he smoked	 Yes	 35.5	 HBOT and 
			    consciousness	  2 water pipe)			    high dose oxygen  
							       with the respiratory mask

COHb: carboxyhemoglobin; HBOT: hyperbaric oxygen therapy
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HBOT session, the patient was treated with high-dose oxygen (10 L/
min) administered with a respiratory mask for 24 hours. COHb level 
dropped to 3.1% and cognition became normal. He was discharged 
on the following day.

The general characteristics of our cases are summarized in Table 1.

Discussion
Regarding the latest epidemiological data, the water pipe is the 
most common form of tobacco consumption in the Eastern Medi-
terranean region and the second most common in the United 
States of America (2). Water pipes consist of a ceramic bowl, a glass 
bottle, and a hose, which is used for inhaling the smoke. An aro-
matized and sugared mixture of tobacco is placed in the ceramic 
bowl. The tobacco is then lit with charcoal, with the tobacco and 
charcoal separated from each other with a piece of aluminum foil. 
The ceramic bowl is connected with a pipe stem to the bottle, and 
the bottle is half-filled with water. Connected to the upper part of 
the bottle is the pipe, where the smoker draws on the mixture of 
tobacco and charcoal smoke (5). Although, it is believed that all 
toxic substances are filtrated during the passage through the wa-
ter; in fact, only a small part of the toxins are filtrated (1). Tobacco 
consumption with a water pipe causes higher blood concentra-
tion of carcinogenic substances, CO, nicotine, and tar than that 
with cigarette smoking (3). 

CO poisoning is diagnosed by measurement of blood COHb levels 
(6). COHb is produced endogenously with the catabolism of the he-
moglobin in the body, but the level of endogenic COHb does not 
exceed 1–2%. In cigarette smokers, the levels are around 5–6% (3, 
6). Patient symptoms of CO poisoning are not diagnostic at the first 
admission to emergency departments (4). The broad spectrum of 
clinical findings and the non-specific character of the clinical symp-
toms delay the diagnosis and, consequently, the treatment, which 
increases the risk of complications (7, 8). Since our patients present-
ed to the emergency departments with non-specific symptoms of 
nausea, vomiting, headache, weakness, dizziness, presyncope, and 
syncope, we recommend that CO poisoning should be kept in mind 
during the differential diagnosis by the emergency physicians.

Heaters, exhaust gases from vehicles, generators, and coal burning 
stoves are the most common sources of CO poisoning (4). In a study 
conducted in Turkey, 85% of the CO poisoning cases were caused 

by coal-burning stoves, and the mean COHb value was 21.6% (9). 
It is remarkable that the COHb values in our cases of CO poisoning 
after water pipe smoking was as high as, and even higher than, coal 
stove poisoning.

The CO concentration in the air is below 1 ppm. As its specific gravity 
is greater than air, it sinks towards the ground. In Table 2, the blood 
COHb values are summarized according to the environmental CO 
levels (3, 10). We noticed that our first case experienced CO poison-
ing, even though he did not personally smoke a water pipe.

It was estimated that damage to the human body by a single event 
of water pipe smoking was equal to smoking 100 to 200 cigarettes 
(4). Because water pipes last longer than a cigarette and higher 
volumes are inhaled, exposure to CO during water pipe smoking 
is higher than that during cigarette smoking, and charcoal, which 
is used to light the tobacco, delivers extra CO particles. Moreover, 
because the water pipe is usually smoked in closed spaces, the parti-
cles spreading through the air is also a source of exposure. Exposure 
to CO during an hour-long water pipe smoke is seven times higher 
than cigarette smoking (1). And although water pipe usage among 
adolescents is as high as 15% in the United States of America, there 
are only limited case reports on CO poisoning in the literature (3, 4, 
6, 7). 

Conclusion
The clinical manifestation of CO poisoning is non-specific and can 
be confused with several other diseases. The clinical findings can ex-
tend from flu-like symptoms to coma. It should be kept in mind that 
the non-specific symptoms manifesting after smoking a water pipe 
might be due to poisoning.

The case report has written in an anonymous characteristic, thus se-
cret and detailed data about the patient has removed. Editor and 
reviewers can know and see these detailed data. These data are 
backed up by editor and by reviewers. 
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