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Abstract
Hydralazine is an FDA-approved antihypertensive agent which has been utilized for years either alone or in combination with 
other medications especially the beta-blockers. Hydralazine works as a direct-acting vasodilator, thereby exerting a decrease in 
vascular resistance and increase in intravascular volume. When overdosed, hydralazine applies its toxic effects by extending its 
pharmacological action, which produces hypotension, syncope, tachycardia, and nausea. However, studies and case reports 
of acute hydralazine toxicity and its effects on electrocardiographic changes are rare, and most of the medical literature have 
only highlighted its immunological side effects. In this report, we are presenting a case of acute hydralazine overdose in a 
young woman who ended up in CCU due to remarkably abnormal electrocardiogram and unstable hemodynamics followed by 
myocardial infarction. 
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Introduction
Hydralazine, an FDA-approved antihypertensive agent, has 
been utilized for years either alone or in combination with 
other medications especially beta-blockers. hydralazine works 
as a direct-acting vasodilator thereby exerting a decrease in 
vascular resistance and an increase in intravascular volume.1 
In patients with severe congestive heart failure in whom 
the primary problem is low cardiac output, hydralazine 
can be prescribed to benefit from its noticeable effects on 
hemodynamics. Significant tachycardia and hypotension 
could be the side effects in occasional patients and those 
with congestive heart failure, respectively.2 

Following oral use, hydralazine reaches its peak plasma 
level within 1–2 hours and has a half-life of 3–7 hours.3-5 
Therapeutic doses are based on the disorder for which the 
medicine is prescribed. However, the maximum daily dose 
should not exceed 300 mg. In therapeutic doses, possible 
adverse immunologic reactions may occur ranging from 
vasculitis and hemolytic anemia to lupus-like syndrome. 
While overdosed, hydralazine applies its toxic effects as 
an extension of its pharmacological actions, producing 
hypotension, syncope, tachycardia, and nausea.5 However, 
reports pointing to acute toxicity of hydralazine and 
electrocardiographic changes are very rare, and most of the 

medical literature has highlighted its immunological side 
effects. There were only two reports found of abnormal 
ECG due to hydralazine overdose in the literature which 
we could find. One of these reports had ethanol as the 
concomitant sedative agent6 and the other occurred due to 
hydralazine alone.7 Toxic doses between 750 and 2000 mg 
have been described in these case reports. In this report, we 
are representing a case of acute hydralazine overdose in a 
young woman who ended up in CCU due to remarkably 
abnormal electrocardiogram and unstable hemodynamics 
followed by myocardial infarction. 

Case Report
A 38-year-old married woman who had history of 
hypertension and unknown heart disease was referred to 
Imam Reza educational hospital of Mashhad, Iran via 
Emergency Medical Services (EMS) approximately 2 
hours after a suicide attempt with a combination of 10 mg 
clonazepam (10×1 mg tablets) and 750 mg of hydralazine 
(30 × 25 mg tablets). On arrival, the patient’s vital signs 
were as follows: Blood Pressure: 70/55 mm Hg, pulse rate: 
90/min, respiratory rate: 16/min, O2Sat: 98%, axillary 
body temperature: 36.9 degrees centigrade. On physical 
examination, the patient was lethargic, the pupils were mid-
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size and reactive to light, and mucosal membranes were 
normal. Other aspects of physical exam were unremarkable. 
Due to low blood pressure, 1000 mL of 0.9% sodium 
chloride (30 mL/min infusion rate) was intravenously 
infused under close monitoring followed by 50 mg of 
ranitidine, and 10 mg metoclopramide- both administrated 
through the I.V. route. Gastric lavage was also performed 
to remove any possible residue of medication from the 
digestive system.

A set of laboratory tests (Table 1) and ECG (Figure 1) 
were performed for the patient, respectively. One hour after 
admission, the patient reported chest pain, therefore, the 
second and third ECG (Figures 2 and 3) and quantitative 
troponin I cardiac enzyme test was performed for her. 

Due to the patient’s chest pain, dynamic changes in the 
second and third ECG (Figures 2 and 3) and high serum 
levels of troponin, anti-ischemic regimen including oral ASA 
(300 mg), oral Clopidogrel (300 mg), heparin infusion (1000 
U/h), TNG infusion (5–10 µg/min) and oral atorvastatin 
(40 mg) was started for her. The patient was then transferred 
to CCU with the diagnosis of non-ST elevation MI. Her 
echocardiography revealed an ejection fraction (EF): 
50%–55%, mild mitral regurgitation (MR), with other 
abnormalities. Considering the above results, the patient 

underwent coronary angiography via the radial artery that 
showed normal coronary arteries. After 36 hours, symptoms 
gradually improved and the patient was transferred to the 
cardiology ward. Two days later, the patient was discharged 
from the hospital with a favorable general condition without 
any cardiac symptoms and advised to follow her outpatient 
therapy with a medical toxicologist and a psychiatrist. 

Discussion
Hydralazine is a direct peripheral vasodilating agent, which 
affects the cardiovascular system by an unknown mechanism 
of action. The peripheral vasodilating effect of hydralazine 
results in decreased arterial blood pressure (more potent 
on diastolic than systolic); decreased peripheral vascular 
resistance, and an increased heart rate and cardiac output. 
hydralazine increases renin activity, which leads to the 
production of angiotensin II and stimulation of aldosterone 
and consequent sodium reabsorption. Hydralazine also 
maintains or increases renal and cerebral blood flow. 
Common side effects include headache, anorexia, nausea, 
vomiting, diarrhea, palpitations, tachycardia and angina 
pectoris. There are also some less frequent side effects such 
as constipation, paralytic ileus, hypotension, paradoxical 
pressor response, edema, dyspnea, peripheral neuritis 

 Table 1. Laboratory Results at time of referral

CBC VBG Biochemistry LFT Coagulation tests Misc.

WBC: 17.6×109/L pH: 7.38 Urea: 28 mg/dL AST: 23 U/L PT: 12 sec CPK: 326 U/L

RBC: 4.75×1012/L pCo2: 29.1 torr Cr: 1.4 mg/dL ALT: 12 U/L PTT: 24.6 sec TPI: 10283

HB: 11.1 g/dL pO2: 29.9 torr Na: 140 mEq/L ALP: 121 U/L INR: 1.85

HCT: 36.7% HCO3= 16.9 mEq/L K: 3.1 mEq/L

MCH: 23.4 pg Ca: 8.9 mg/dL

MCV: 77.3fL Mg: 2.27 mg/dL

PLT: 372×109/L BS: 150 mg/dL

CBC, Complete Blood Test; WBC, White Blood Cell; RBC Red Blood Cell; HB, Hemoglobin; HCT, Hematocrit; MCH, Mean Corpuscular Hemoglobin; MCV, 
Mean Corpuscular Volume; PLT, Platelet; VBG, Venus Blood Gas; Cr, Creatinine; Na, Sodium; K, Potassium; Ca, Calcium; Mg, Magnesium; BS, Blood Sugar; LFT, 
Liver Function Test; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; ALP, Alkaline Phosphatase; CPK, Creatine Phosphokinase; TPI, Troponine; PT, 
Prothrombin Time; PTT, Partial Thromboplastin Time; INR, International Normalized Ratio.

Figure 1. ECG on Admission: Sinus Tachycardia, Normal Axis, Poor R Progression in Precordial Leads, ST Depression in 1-2 & V4-V6 & AVF, Normal 
QT Interval, Normal PR Interval.
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evidenced by paresthesia, numbness, tingling, dizziness, 
tremors, and muscle cramps. Moreover, psychotic reactions 
characterized by depression, disorientation, anxiety, blood 
dyscrasias such as reduction in hemoglobin and red cell 
count have been reported. Hydralazine leads to myocardial 
stimulation, which can cause angina attacks and ECG 
changes representing myocardial ischemia.4,8 

In cases of overdose, no deaths related to acute hydralazine 
poisoning have been reported as its highest known dose 
survived in adults is reported as 10 g hydralazine orally. 

The oral LD50 reported in rats is 173–187 mg/kg.4,5 The 
typical signs of overdose include hypotension, tachycardia, 
headache, and generalized skin flushing as well as myocardial 
ischemia and subsequent myocardial infarction, cardiac 
arrhythmia, and profound shock.

While hypokalemia is one of the main reasons for ECG 
changes, it occurs when potassium levels go below 3.0 
mmol/L and mainly cause flattening and inversion of T 
waves.9 Although our patient had a notable inverted T, her 
potassium level was above 3.0 mmol/L, which rules out the 

Figure 2. ECG 1 h After Admission at the Onset of Chest Pain: Sinus Tachycardia, Normal Axis, ST Depression in 1-2 & V3-V6 & AVF, Inverted T in 1-3 & AVL & 
AVF & V3-V6, ST Elevation in AVR (2 mm) & V1 (the de winter ECG pattern in V1-V3), Normal QT Interval, Normal PR Interval.

Figure 3. ECG 1 h after referral that was taken after chest pain, focused on Right and Posterior sides, showing ST depression in V7-V8 (posterior leads), ST-
elevation up to 1 mm in v4.
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role of potassium as the primary cause of arrhythmias.
Temporary reduction of coronary artery perfusion pressure 

has been reported in patients with ischemic cardiomyopathy 
after taking oral doses of hydralazine. That can lead to 
myocardial ischemic episodes. Hydralazine toxicity can 
cause lactic acidosis due to hypotension and hypoperfusion. 
Following tissue hypoperfusion, there is an increase in 
NADH levels which favors lactate formation.10 This, along 
with toxicity related shock may account for ST depression, 
which was observed in both ECGs of our patient.11 Moreover, 
since our patient had no coronary stenosis or abnormality in 
coronary angiography, we attributed these ECG changes to 
hydralazine effect itself.

While there is no specific antidote known for hydralazine, 
the first step to manage its overdoses is gastric lavage and 
activated charcoal slurry if patient’s condition permits. 
These manipulations have to be carried out only after 
cardiovascular status has been stabilized since they might 
precipitate cardiac arrhythmias or increase the depth of 
shock. Support of the cardiovascular system is of primary 
importance. The shock should be treated with plasma 
expanders. If possible, vasopressors should not be given; 
but if a vasopressor is required, care should be taken not 
to precipitate or aggravate cardiac arrhythmia. Tachycardia 
responds to beta-blockers. Digitalization may be necessary, 
and renal function should be monitored and supported as 
required.4,5

In conclusion, Intentional overdose with hydralazine 
should be dealt with seriously, particularly among those 
with underlying cardiac diseases.
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