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Salicylate-induced heart block: A silent alarm
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Introduction

Salicylates are found in over-the-counter medications, in-
cluding aspirin, bismuth subsalicylate, effervescent antacids, 
ointments, liniments, and oil of wintergreen (methyl salicylate), 
and alternative medication products (e.g., willow bark) [1]. 
Acute salicylate toxicity generally occurs in young adults with a 
history of psychiatric illness who tend to overdose in a suicide 
attempt. The onset of symptoms occurs within 3 to 8 hours, and 
the severity depends on the amount ingested. The clinical mani-
festations generally occur when the plasma levels exceed 40 or 
50 mg per deciliter and include tinnitus, vertigo, nausea, vom-
iting, and hyperpnea. Severe intoxication occurs between 50 
mg per deciliter and 70 mg per deciliter and can be associated 
with fever, sweating listlessness, and incoordination. At levels 
exceeding 75 mg per deciliter, patients are at risk for halluci-
nations, seizures, cerebral edema, coma, noncardiogenic pul-
monary edema, and cardiovascular collapse [2,3]. Cardiac dys-
rhythmias and heart blocks are extremely rare with salicylate 
toxicity, and only three cases have been reported so far [4,6].

We, here, report a patient who was admitted with acute sa-
licylate toxicity and developed second degree heart block dur-
ing the hospitalization. This is the second case of heart block 
associated with salicylate toxicity. The first case was reported 
with chronic salicylate toxicity [4].

Case presentation

A 67-year-old male with a past medical history of schizophre-
nia, asthma, and polysubstance use disorder was brought to 
the Emergency Department (ED) because of an altered mental 
state. Upon arrival at ED, the patient was drowsy, arousable to 
minor stimuli, and noted to have right-sided facial droop. There 
was no focal weakness and no history of seizures. The history 
of drug toxicity was not clear. As per the clinical supervisor of 
his shelter, the patient had a history of drinking large amounts 
of Nyquil (acetaminophen 650 mg/dextromethorphan 30 mg/
doxylamine succinate 12.5 mg. Patient was afebrile, HR-92, RR-
16, BP-118/77 mmHg, SPO2-98% on room air. The patient was 
evaluated by the stroke team at the bedside and put on the 
monitor, and stroke protocol was followed. The Poison Control 
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team was consulted, and the patient was evaluated for sub-
stance abuse. Labs revealed; hemoglobin: 12.3 g/dl, WBC 3.58 
x103/mcL, blood sugar 106 mg/dl, creatinine 1.1 mg/dl, sodi-
um 140 mEq/L, potassium-3.4 mEq/L, bicarbonate-15 mmol/L, 
magnesium-2.3 mg/dl, urine toxicology was negative, PT/INR-
29/2.5, serum ethanol, lithium and acetaminophen levels were 
negative. The computed tomography head showed an early left 
middle cerebral artery infarct. The patient was loaded with clop-
idogrel 300 mg and lipitor 80 mg. Neurology was consulted for 
possible left MCA thrombectomy, but the patient was deemed 
not a candidate for thrombectomy and tPA as the window for 
the stroke was unknown. The patient was put on close monitor-
ing and frequent neurochecks for signs of neurologic deteriora-
tion. Serum salicylate level came as 67.1 mg/dl. Venous blood 
gas showed Ph-7.47, Pco2-25, PO2-31, lactate-1.1, and bicarbon-
ate-20, suggestive of mixed respiratory alkalosis and metabolic 
acidosis. Initial Electrocardiogram (ECG) showed normal sinus 
rhythm and right bundle branch block, similar to previous ECGs.
The patient was given a bolus of 1 meq of bicarbonate and start-
ed on bicarbonate infusion to maintain urine pH >7. The patient 
was admitted to the ICU and put on telemetry. Nephrology was 
consulted for urgent hemodialysis because of an altered senso-
rium. The patient underwent 3 hours of hemodialysis, and the 
serum salicylate level dropped to 25 mg/dl post-hemodialysis. 
Venous blood gas showed pH-7.4, pO2-42, pCO2-28, and bicar-
bonate-28. The patient’s mental status improved, but he contin-
ued to be lethargic. 

On the same day of admission at 11:30 pm, the patient be-
came agitated with a heart rate of 40/min, blood pressure of 
70/50 mmHg, and went into asystole for a few seconds. The 
patient was given atropine push and dextrose 25 gm, and the 
patient recovered within 3 seconds. ECG showed sinus brady-
cardia with a 2nd-degree A-V block (Mobitz II) and a right bundle 
branch block. Telemetry showed evidence of second-degree 
type 2 AV block, with dropped beats and pauses lasting longer 
than >6 seconds. Serum electrolytes and blood sugar were nor-
mal. 

Cardiology was consulted, and the patient was planned for 
electrophysiological studies and possible pacemaker insertion.

On the second day of admission, the patient became con-
scious and oriented. On questioning, the patient admitted that 
he took half a bottle of unknown medication to kill bugs in his 
stomach. Psychiatry was consulted. Antipsychotics could not be 
prescribed because of bradycardia and AV block. An echocar-
diogram was done, which showed normal left ventricular systol-
ic and diastolic function with a left ventricular ejection fraction 
of 55%-60%. Telemetry was reviewed, which showed bradycar-
dia with the occasionally dropped beat. However, the frequency 
was significantly less compared to the previous day.

The patient remained on telemetry, regularly monitoring 
electrolytes and salicylate levels. Electrophysiological studies 
did not reveal any abnormality. The patient recovered sponta-
neously without any further evidence of dropped beats or AV 
block. CT angiography of the brain was done for the concerns of 
left MCA infarct, which did not reveal any intracranial or cervical 
artery occlusion or stenosis. The patient was discharged from 
the ICU and transferred to the psychiatry unit for the manage-
ment of schizophrenia and psychosis. After stabilization, the pa-
tient was discharged safely.
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Discussion

Salicylate toxicity affects multiple cellular and systemic 
mechanisms, but the principal pathophysiologic mechanism 
is interference with aerobic metabolism utilizing uncoupling 
of mitochondrial oxidative phosphorylation leading to meta-
bolic acidosis. Toxic levels activate the respiratory center of 
the medulla, causing tachypnea, hyperventilation, respiratory 
alkalosis, increased renal elimination of HCO3, and increased 
insensible fluid loss [3]. Salicylate-induced acid-base changes 
begin with respiratory alkalosis, followed by mixed respiratory 
alkalosis-metabolic acidosis, and finally, metabolic acidosis [7].

Classical salicylism presents as a triad of hyperventilation, 
tinnitus, and Gastrointestinal (GI) irritation. Patients who pres-
ent early in the course of salicylate toxicity may have modest 
symptoms, but patients who present late may manifest altered 
mental status (e.g., agitation, confusion, restlessness, seizures, 
coma), noncardiac pulmonary edema, cerebral edema, and 
death [2,3,8-11]. Our patient presented with altered mental 
status, which was initially confused with a stroke.

There is no specific antidote for salicylate toxicity. The treat-
ment includes fluid resuscitation and serum alkalization to in-
crease the elimination of salicylate and correct metabolic acido-
sis [12]. Electrolyte abnormalities, if any, should be corrected. 
Hemodialysis should be considered early in patients who have 
serum salicylate concentration >7.2 mmol/L (100 mg/dL) or 
patients who have altered mental state, refractory acidaemia, 
electrolyte imbalance, hyperthermia (temperature >39°C de-
spite active cooling measures) or renal failure [13,14]. In our pa-
tient, the early initiation of hemodialysis resulted in improved 
recovery.

Cardiac conduction abnormalities are extremely rare in sa-
licylate toxicity and have been reported only as case reports 
[4-6]. These complications can occur because of electrolyte 
abnormalities and/or a direct effect of salicylate on myocardial 
membrane permeability. In the first report of heart block [4], a 
77-year-old woman was admitted with altered sensorium and 
difficulty breathing and was found to have chronic salicylate 
intoxication. She went into complete heart block and asysto-
le, was intubated, resuscitated, and a temporary transvenous 
pacemaker was placed. She improved and was discharged with-
out any cardiac deficits. In the other two reports [5,6], cardiac 
dysrhythmias were associated with salicylate intoxication. The 
arhythmias ranged from atrioventricular nodal conduction 
disturbances, atrial arrhythmias to monomorphic ventricular 
tachycardia and Torsades de Pointes. Both the patients im-
proved after treatment and were discharged in a stable condi-
tion. Our patient developed transient heart block and asystole 
during the hospitalization which recovered spontaneously. The 
electrophysiological studies of our patient were normal, and he 
did not require a pacemaker.

Table 1: Serial salicylate levels.

09/05/23 
11:30 AM

09/05/23
04:17 PM

09/05/23
10:00 PM

09/06/23
01:46 AM

09/06/23
11:06 AM

09/09/23
06:26 AM

Salicylate level 
(mg/dl) 67.1 58.7 25.3 24.5 16 <1

Conclusion

Salicylate toxicity can result in heart blocks. It is important 
that the clinicians are aware of these potential complications. 
The timely institution of proper treatment can reduce the mor-
bidity and mortality associated with salicylate toxicity.
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