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Introduction 

Alcohol inhalation is a direct method of giving alcohol into the 
respiratory system using a steaming or nebulizing apparatus [1]. 
Occupational health and safety risks are common hazards due to 
inhaling alcohol vapor and mists. Coronary artery spasm (CAS) is 
occasionally accompanied by abused substances e.g., alcohol [2,3]. 
Ethanol is a well-known inducer for concentration-dependent CAS 
[4,5]. The mechanism of alcohol inducing CAS is still inconclusive 
[2]. Sinus tachycardia is a normal, physiological, reactive, and 
response process rather than a characteristic arrhythmia. It is 
augmented by catecholamine release [6,7]. It is a leading finding for 
the etiology [7]. A several recognizable causes has been implicated 
for sinus tachycardia, such as hypoxia, hyperthyroidism, fever, acute 
pulmonary embolism, acute myocardial infarction, sepsis, severe  

 
anemia, congestive heart failure, pain, anxiety, dehydration, beta-
antagonist withdrawal, and vasopressors [6,7]. Sinus tachycardia 
will resolve with resolution of this inciting process [7].

The Alcohol can be monitored by changes in plasma levels 
of prostanoids such as thromboxane, 6-keto prostaglandin 
F1 alpha, catecholamines, serotonin, cyclic nucleotides such 
as cyclic adenosine monophosphate-cAMP, cyclic guanosine 
monophosphate-cGMP, and platelet aggregation post-alcohol [2]. 
Inhalation devices are ultimately an easy way to overdose on alcohol 
than drinking. Indeed, alcohol possesses the first-pass metabolism 
in the stomach and liver with direct going into the bloodstream. 
Unfortunately, inhaled alcohol cannot be removed from the body 
by vomiting. Inhaled alcohol can dry out nasal passages that will be 
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increasing the risk of infection [8]. The connection between alcohol 
and asthma is well-known in the opinion of many researchers. 
The studies demonstrated that alcohol worsens the symptoms 
causing full-blown asthmatic episodes. Histamines and sulfites 
are two components in various types of that are implicated, 
the hazardous culprit. Histamines are produced from bacteria 
and yeast when alcohol ferments. Histamines are a well-known 
allergen. This is particularly actual for asthmatic patients. Sulfites is 
an inducer for allergic reaction if there is hypersensitivity to them. 
Approximately10 % of asthmatic patients are sensitive to these 
additives. This sensitivity can yield several asthmatic symptoms. 
Some patients may be complaining of wheezing, but others may 
have an asthma attack [8]

Aim of This Study: In this manuscript, I reported the 
development of sinus tachycardia with significant ST-segment 
depressions within 30 minutes of alcohol inhalation that mistakenly 
using alcohol instead of sterile water in the water cup of the O2 
cylinder. 

Case Presentation 
 A 67-year-old married, farmer, male, Egyptian patient presented 

in the physician outpatient clinic (POC) with tachypnea, dizziness, 
and chest pain. Profuse sweating and acute confusion state were 
the associated symptoms. The patient relatives gave an old history 
of bronchial asthma and liver cirrhosis. They give a recent asthmatic 
episode 3 days ago. He was acutely managed by the other POC. 
The POC only prescribed humified oxygen (O2) as needed. Within 
30 minutes of presentation, the patient gave a recent history of 
O2 inhalation mistakenly using alcohol instead of sterile water in 
the water cup of the O2 cylinder. Otherwise, oxygen, there were no 
prescribed drugs in the past. The patient denied any history of other 
cardiac, thyroid, or other relevant diseases. Upon examination, the 
patient appeared tachypnic, pale, sweaty, and confused. Her vital 
signs were as follows: blood pressure of 110/70 mmHg, the pulse 
rate of 120/bpm; and regular, the respiratory rate of 34/min, the 
temperature of 36.6°C, the pulse oximeter of oxygen (O2) saturation 
of 89%, GCS of 12, and tachycardia on heart auscultation. No more 
relevant clinical data were noted during the clinical examination. 
Emergency call for an ambulance to transport the patient to the 
nearest central hospital. The patient was temporarily managed 
and monitored for the vitals and O2 saturation. ECG tracing was 

done 3 days before the current presentation showing normal sinus 
rhythm (NSR) with VR; 62 bpm (Figure 1A). Serial ECG tracings 
were done. The initial ECG tracing was done on the alcohol toxicity 
presentation showing sinus tachycardia with significant ST-
segment depressions in both inferior (II, III, and aVF) and anterior 
leads (V1-6) with VR; 102 bpm. (Figure 1B). Oxygen inhalation (5 
L/min) with an O2 generator was given. The patient had gradually 
become calm with clear improvement in the respiratory status. The 
second ECG tracing was taken within 30 minutes of O2 inhalation 
and 42 minutes of B. 

ECG tracing showing sinus tachycardia with decreased the 
magnitude of above ST-segment depressions and the number of 
affected leads in inferior (II and aVF) and anterior leads (V4 and V5) 
with VR; 118 bpm. There was a Wavy triple sign of hypocalcemia 
(Yasser sign) in I, III, aVL, and V1-3 leads (Figure 1C). The third 
ECG tracing was taken within 80 minutes of O2 inhalation showing 
NSR with VR of 60 beats/min and the disappearance of above ST-
segment depressions and Wavy triple sign. (Figure 1D). Workup; 
Complete blood count (CBC); Hb was 13.2 g/dl, RBCs; 4.81*103/
mm3, WBCs; 15.56*103/mm3 (Neutrophils; 73.5 %, Lymphocytes: 
23.5%, Monocytes; 2, and Eosinophils; 1), Platelets; 235*103/mm3. 
Measured random blood sugar was normal; 70 mg/dl. S. Ferritin 
was normal; 196 ng/ml. D-dimer was normal; 200 ng/ml. The 
initial CRP was high; 6 g/dl. SGPT was normal; 40.2 U/L, SGOT 
was normal; 36 U/L, LDH was normal; 232 U/L, Serum creatinine; 
1 mg/dl and blood urea were normal; 24.8 mg/dl. Plasma sodium 
was normal (139 mmol/L). Serum potassium was normal (4.6 
mmol/L). Serum calcium showing hypocalcemia with ionized 
calcium; 0.84 mmol/L. The troponin test was negative (less than 2 
ng/ L). Chest CT was done within 3 days post-presentation showing 
no abnormality detected (Figure 2A). Abdominal ultrasound was 
done within 24 hours of the presentation showing severe liver 
cirrhosis (Figure 2B). Later echocardiography showed no detected 
abnormalities with EF 61%. The dramatic response of the above 
ST-segment depressions and sinus tachycardia to O2 inhalation 
occurred. The patient was gone home within 2 hours after clinical 
relief and electrocardiographic normalization. On arrival of the 
ambulance, the patient was going to recovery. So, the patient 
refuses the referral and request to complete his treatment at home. 
Oral diltiazem, oral calcium, and vitamin-D preparation were added 
drugs when going. Future cardiologist, and pulmonologist, and 
toxicologist consultation was advised. 
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Figure 1: Serial ECG tracings A. ECG tracing was done 3 days before the current presentation showing NSR with VR; 62 bpm. 
There are missed V6 lead (blue arrows) with AC technical artifacts (golden arrows). B. ECG tracing; The initial emergency ECG 
tracing was done on presentation showing sinus tachycardia with significant ST-segment depressions in both inferior (lime 
arrows; II, III, and aVF) and anterior leads (blue arrows; V1-6) with VR; 102 bpm. C. ECG tracing was done within 30 minutes 
of oxygen inhalation and 42 minutes of B. ECG tracing showing sinus tachycardia with slight ST-segment depressions in both 
inferior (lime arrows; II and aVF) and anterior leads (blue arrows; V4 and V5) with VR; 118 bpm. There is Wavy triple sign 
of hypocalcemia (Yasser sign) in I, III, aVL, and V1-3 leads. Blue arrows indicate a depressing beat, green arrows indicate an 
isoelectric beat, and red arrows indicate an elevated beat. D. ECG tracing was done within 80 minutes of oxygen inhalation 
showing NSR with VR of 60 beats/min and the disappearance of above ST-segment depressions and Wavy triple sign.
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Figure 2: A. image- Chest CT was done within 3 days post-presentation showing no abnormality detected. B. image-Abdominal 
ultrasound showing severe liver cirrhosis (green arrows).
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Discussion
Overview: A 67-year-old married male patient presented to 

the physician’s outpatient clinic with tachypnea, sinus tachycardia, 
and chest pain.

The primary objective: for my case study was the presence 
of tachypnea, sinus tachycardia, and chest pain post-iatrogenic 
alcohol inhalation.

The secondary objective: for the case study was How 
would you manage iatrogenic alcohol inhalation inducing sinus 
tachycardia and coronary spasm in an asthmatic and cirrhotic 
patient?

The dramatic normalization of electrocardiographic coronary 
artery spasm and sinus tachycardia after oxygenation had 
happened. 

a.	 The identification of substance-induced disease is a pivotal 
step in diagnostic decision making of medical disorders. 

b.	 Alcohol-inducing coronary artery spasm and sinus tachycardia 
were reversed by oxygenation.

c.	 The elevated CRP, presence of leukocytosis, and neutrophilia 
can be interpreted as associated acute inflammatory indices.

Indeed: the mechanism of alcohol-inducing coronary artery 
spasm and sinus tachycardia is unknown. Hypoxia is a suggested 
theory in pathogenesis. 

a.	 The author thinks that liver cirrhosis and bronchial asthma 
may be trigger factors. 

b.	 The negative troponin test with non-conclusive ECG changes 
for ischemic heart disease (IHD), and normal echocardiography 
will quietly exclude the presence of IHD.

c.	 Despite the drug-drug interactions (DDIs) or even drug-food 

interactions have a strong impact in inducing various serious 
drug adverse effects, but it was unavailable in my case report. 
Absent of using drug combinations in the patient history may 
exclude the theory of drug-drug interactions.

d.	 Finally, I reported the development of sinus tachycardia and 
coronary spasm within 30 minutes of iatrogenic alcohol 
inhalation in a 67-year-old asthmatic and cirrhotic male 
patient. 

e.	 The main differential diagnoses for the study case are acute 
pulmonary edema, acute pulmonary embolism, and IHD.

Limitations of the Study 

a.	 There are no known limitations in the study. 

b.	 This is the first case that reports these adverse drug 
reactions with inhaled alcohol. So, I can’t compare this case with 
another case because there was no similar publicized case report.

Recommendation
a.	 It is recommended to widening the research in clearing the 

simultaneous presence of coronary artery spasm and sinus 
tachycardia with alcohol inhalation.

b.	 After the exclusion of other possible triggers in the current 
case, the Naranjo probability scale was used to evaluates the 
association between alcohol inhalation and the development 
of coronary artery spasm and sinus tachycardia. Naranjo 
probability scale in the current case study was +7. It is meaning 
that there was a probable relationship between these adverse 
reactions and the causing agent, alcohol (Table 1). 

c.	 Substance-induced diseases is a pivotal step in the diagnosis 
decision making of any medical problems.

d.	 Substance adverse effects are a occasionally strong way for the 
diagnostic challenge in clinical medicine.

Table 1: Naranjo Algorithm-Adverse Drug Reaction (ADR) Probability Scale in the case report.

Question Yes No Do Not Know Score

1. Are there previous conclusive reports on this reaction? 1 0 0 1

2. Did the adverse event appear after the suspected drug was administered? 2 -1 0 2

3. Did the adverse event improve when the drug was discontinued, or a specific antagonist was 
administered? 1 0 0 1

4. Did the adverse event reappear when the drug was readministered? 2 -1 0 0

5. Are there alternative causes that could on their own have caused the reaction? -1 2 0 2

6. Did the reaction reappear when a placebo was given? -1 1 0 0

7. Was the drug detected in blood or other fluids in concentrations known to be toxic? 1 0 0 0

8. Was the reaction more severe when the dose was increased or less severe when the dose was 
decreased? 1 0 0 0

9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? 1 0 0 0

10. Was the adverse event confirmed by any objective evidence? 1 0 0 1

Total Score: +7
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Conclusion
a.	 The dramatic disappearance of coronary artery spasm and 

sinus tachycardia after oxygenation in the patient using 
iatrogenic alcohol inhalation is meaning that this CAS and 
sinus tachycardia was lonely due to alcohol. 

b.	 Alcohol can induce coronary artery spasm and sinus 
tachycardia. 

c.	 The author thinks that alcohol-inducing coronary artery 
spasm and sinus tachycardia were reversed by oxygenation 
without using anti-IHD drugs. 

d.	 Future precautions on using alcohol bottles or containers 
for safe storage, in general, are the recommendation for the 
current case study.
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