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Abstract  

Background:A wide variety of ECG changes can be seen with cardiac and noncardiac agents and may occur 
at therapeutic or toxic levels. Wide QRS  and  QT  prolongation may be  seen in poisoning cases; are 
potentially dangerous and indicate the necessity of continuous cardiac monitoring.The objective of this 
study was to determine the changes in ECG among patients admitted with pharmaceutical drug induced 
poisoning in a tertiary care hospital in Dhaka. 

Methods: This cross sectional study was carried out at the Department of Medicine, Dhaka Medical College 
Hospital (DMCH) during July-December, 2013. Detailed information were obtained; clinical examination 
and relevant investigations including ECG were done in each case according to protocol.  

Results: Among 66 cases mean age was 22.9 (±6.47) years and male to female ratio was 1: 2.14 (21 Vs 45). 
Common drug groups taken by the study population were benzodiazepines in 31(47.0%) and tricyclic 
antidepressants (TCA) in 18(27.3%) cases.Normal ECG findings were found in 28 (42.4%) cases, 18 
(27.3%) cases revealed sinus tachycardia, 11(16.7%) showed prolong QT Interval, 6(9.1%) had atrial 
tachycardia, 5(7.6%) showed wide QRS and 3(4.6%) cases revealed prolong PR interval. Patients withTCA 
poisoning developedsinus tachycardia in 11(61.1%), prolong QT Interval in 6(33.3%), wide QRS in 
5(27.8%),atrial tachycardia in 5(27.8%), prolong PR Interval in 2(11.1%), and Tall R in aVRin 2(11.1%) 
cases. Prolong QT Interval were found among 3 (75.0%) patients with K+ efflux channel blockers 
(chlorpromazine, chlorpheniramine and quetiapine) overdose.Patients with beta blocker overdose 
developed sinus bradycardia in 4 (100.0%) and prolong PR Interval in 1(25.0%) cases. 

Conclusion: Common drugs taken by the patients were amitriptyline   sedatives. Wide QRS, prolong QT 
interval and some other ECG changes were observed by TCA poisoning in higher doses. TCA, 
benzodiazepines and K channel blockers induced prolong QT Interval in higher doses.Careful interpretation 
of ECG findings can provide key information to guide management of the poisoned patients. 
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Introduction The WHO estimates that approximately 3 million 
poisonings occur annually worldwide and cause 
more than 220,000 deaths. Developing countries 
like India and Sri Lanka experiences alarming 
rates of toxicity and death.2 Common poisoning 
in Bangladesh are organophosphorous compound 
and street poisoning with ultra-short acting 
sedative-hypnotics.3 

Many unrelated drugs share a common cardiac 
pharmacologic effect if taken in overdose. Some 
medications involve more than one mechanism 
of actions and thus may result in a combination 
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A wide variety of electrocardiographic (ECG) 
changes can be seen with cardiac and non-cardiac 
agents and may occur at therapeutic or toxic levels 
even in patients without history of cardiac 
pathology. Most of the drug induced poisoning 
related mortality is due to cardiac complications 
like arrhythmia. The diagnosis and management of 
patients with an abnormal ECG encountered in a 
specific toxicity can be very challenging even for 
experienced clinicians.1
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or myriad of ECG changes.4The main 
mechanisms involved include membrane 
depressant action [sodium (Na+) channel 
blockers, slow calcium channel blockers, 
outward potassium (K+) channel blockers, and 
Na+-K+ ATPase blockers], and action on 
autonomic nervous system and its sites of 
cardiovascular action (beta-adrenergic blockers 
and other sympathetic-inhibitors, 
anticholinergic  and cholinomimetic substances).5 

In a toxicological situation, QRS complex 
widening likely results directly from Na+ 
channel blockage or indirectly from toxin-
induced hyperkalemia.3 R wave elevation in 
aVR≥ 3 mm is the only ECG variable that 
significantly indicates the risk of seizures and 
arrhythmias in acute tricyclic antidepressant 
(TCA) poisoning.6 In addition, QT interval 
prolongation can occur with TCA poisoning and 
K efflux blocker toxicity.7 QT prolongation is 
considered to occur when the QTc interval is 
greater than 0.44 seconds in men and 0.46 
seconds in women.8 AV block or an increase in 
ventricular automaticity are the most common 
manifestations of Digoxin toxicity and have 
been shown to occur in 30% to 40%of verified 
cases of toxicity.9 

The aim of this study was to group together 
agents that cause similar ECG effects and to 
find out the different ECG changes, if any, 
associated with different drugs in overdose.  It 
could help in early detection of cardiac 
abnormality using a simple diagnostic tool and 
thereby help us in taking appropriate therapeutic 
measures in emergency situation. Though there 
are few papers and review articles regarding 
ECG changes in drug poisoning in Europe, 
North America and some parts of Asia; no such 
study was found in our country.  

Materials and Methods 

This cross sectional study was carried out on 66 
patients, admitted at the department of 
medicine, Dhaka Medical College Hospital, due 
to poisoning from drug overdose. The incidence 
of drug induced poisoning is unknown in 
Bangladesh. Patients of both sexes, ages more 
than 12 years, over a period of July 2013 to 

December 2013 were included in the study. 
Patients with unknown or street poisoning, 
poisoning due to causes other than drugs, 
unwilling to participate and known case of IHD, 
arrhythmia were excluded from the study. Face 
to face interview was done of patients or their 
attendants. The diagnosis was based on the 
definite history of drug ingestion and clinical 
features. Relevant investigations like RBS, 
CBC, SGPT, serum bilirubin, prothrombin time, 
serum creatinine, serum electrolytes were done 
to exclude other possibilities. 12 lead ECG was 
carried out immediately on admission of all 
poisoning patients in the general medicine ward.  

ECG analysis included the rate, rhythm, ST/T 
abnormalities, conduction defects and 
measurement of P-R, QRS and Q-T intervals. 
TheQ-T interval was corrected (QTc) according 
to the formula of Bazett.10Data processing and 
analyzing were done using appropriate 
statistical techniques. Descriptive analyses were 
including done where frequencies and 
percentages. Ethical clearance was obtained 
from the Dhaka Medical College authority. 
Participations of the patients were voluntary and 
informed written consent was taken. 

Results 

Majority of the study population (86.3%) were 
less than 30 years of age (43.9% within 21-30 
yearsand 42.4%≤20 years). Females were 
predominant (68.25%) and male female ratio 
was 1:2.14. Majority of the participants were 
married (57.6%). 62.1% patients came from 
middle class group, while 30.3% from poor and 
7.6% from higher socio-economic 
statusrespectively. 

Table I: Sex distribution in different drug groups of poisoning 
(n=66) 

Sex / Drugs↓ Male Females  Total  
n=25 % n=45 % n=66 

Benzodiazepines 12 57.1 19 42.2 31 
Thio benzodiazepines 0 0 2 4.4 2 
TCA (inhibitors of Na 
channels) 5 23.8 13 28.9 18 

Beta blockers 1 4.8 3 6.7 4 
H3 receptor antagonists 0 0 1 2.2 1 
NSAIDs 1 4.8 2 4.4 3 
K+ efflux channel 
blocker 1 4.8 3 6.7 4 

Anti-histamine 0 0 2 4.4 2 
Na+ -K+ ATPase 
blocker 1 4.8 0 0 1 

Total 21 100 45 100 66 
 

 
 

 

 Rahman AU et al ECG in drug induced poisoning

Bangladesh Med Res Counc. Bull 2018; 44: 160-167 

sympathomimetics,  



 
 

162 
 

Figure 1: ECG changes in benzodiazepine (bromezepam, 
clonazepam and diazepam) poisoning cases (n=31) 

Figure 2:  ECG changes in tricyclic antidepressant 
(amitriptyline and nortriptyline) poisoning cases (n=18)  

Common drug groups taken by the study 
population were benzodiazepinesin 31(47.0%) 
andtricyclic antidepressants (TCA) in 
18(27.3%) patients. Common drugs taken were 
amitriptyline 16(24.2%), bromazepam 
11(16.7%), clonazepam 10(15.2%) and 
diazepam10(15.2%) respectively. 

About half of the patients (42.42%) had normal 
ECG. Common ECG changes were sinus 
tachycardia (28.79%) and Prolong QT Interval 
(16.67%).Some drug groups produced multiple 
types of ECG changes.Out of 66 study population, 
2 patients of TCA poisoning died (table II). 

Table II: Number of poisoning cases in each drug (n=66) 

 
Table III:ECG findings of the study population (n=66) 

ECG Findings Number of cases % 

Normal ECG 28 42.42 
Atrial Fibrillation 01 01.52 

Atrial Tachycardia 06 09.09 

Sinus Tachycardia 19 28.79 

Sinus Bradycardia 04 06.06 

Wide QRS 05 07.58 

Prolong PR Interval 03 04.55 

Prolong QT Interval 11 16.67 

ST-T depression 01 1.52 

T Inversion 01 01.52 

Tall R in aVR 02 03.03 
 

Note: some drug groups induced multiple type of ECG changes 

Patients with benzodiazepines poisoning revealed 
mostly normal ECG in 21(67.7%) and sinus 
tachycardia in 7(22.6%) cases. However, about 
9.7% cases revealed abnormal ECG changes which 

included prolong QT Interval (2 cases, 6.5%) and 
atrial fibrillation (1 case, 3.2%) (figure 1). 

ECG findings in TCA poisoning group (figure 2) 
were sinus tachycardia in 11(61.1%), prolong QT 
interval in 6(33.3%), wide QRS in 5(27.8%),atrial 
tachycardia in 5(27.8%), prolong PR interval in 
2(11.1%), andtall R in aVR in2(11.1%) cases. 
Only 1 patient (5.5%) induced normal ECG. 

Out of 4 patients of K+ efflux channel blocker 
poisoning, 1 patient with 10 tablets of Loratadine 
poisoning were found to have Normal ECG while 
20 tablets of Chlorpromazine, Chlorpheniramine 
and Quetiapine poisoning induced Prolong QT 
Interval (3 cases, 75.0%). 

All 4 patients with beta blockersoverdose (figure 3) 
induced sinus bradycardia.  1 patient (25.0%) 
with 10 tablets of atenolol poisoning was found to 
reveal prolong PR interval.  

Group of drug Name Number of 
poisoning cases % 

Benzodiazepines Bromazepam 
Diazepam 

Clonazepam 

11 
10 
10 

16.7 
15.2 
15.2 

Thio 
benzodiazepines Olanzepine 02 03.0 

TCA (Inhibitors 
of Na channels) 

Amitriptyline 
Nortriptyline 

16 
02 

24.3 
3.0 

Beta blockers Atenolol 
Metoprolol 

03 
01 

4.5 
1.5 

H3 receptor 
antagonists Betahistine 01 01.5 

NSAIDs Paracetamol 03 04.5 
K+ efflux channel 
blocker 

Chlorpromazine 
Chlorpheniramine 

Quetiapine 
Loratadine 

01 
01 
01 
01 

01.5 
01.5 
01.5 
01.5 

Anti-histamine Cetrizine 
Cyproheptadine 

01 
01 

01.5 
01.5 

Na+ -K+ ATPase 
blocker 

Digoxin 01 01.5 

 Total 66 100.0 
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Anti-histamine p oisoning cases showed normal 
ECG findings even with 20 tablets. 10-12 tablets 
of paracetamol (500 mg tablets) ingestion revealed 
ST-T depression and T inversion in 2/3rd cases (2 
out of 3 cases). One patient with 6 tablets of Na+-
K+ ATPase blocker (digoxin 0.25 mg tablet) 
overdose developed atrial tachycardia (table IV). 
 
 
 

 
 

Table IV: Specific ECG changes observed in each group of drugs 
 

Groups of Drug
 

 
ECG findings 

B
enzodiazepines 

n = 31 

T
hio 

benzodiazepines 
n = 2 

T
C

A
- Inhibitors of 

fast N
a+ channel 
n = 18 

B
eta blocker 

n = 4 

H
3 receptor 

antagonist 
n = 1 

N
SA

ID
S 

(Paracetam
ol) 

n = 3 

K
+ efflux channel 

blocker 
n = 4 

A
nti- histam

ine 
n = 2 

N
a+ -K

+ A
T

Pase 
blocker 

n = 1 

T
otal 

n = 66 

Atrial Fibrillation 1(3.23) 0 0 0 0 0 0 0 0 1 
Atrial Tachycardia 0 0 5(27.8) 0 0 0 0 0 1 6 
Prolong QT 
Interval 

2(6.45) 0 6(33.3) 0 0 0 3(75) 0 0 11 

Sinus Bradycardia 0 0 0 4(100) 0 0 0 0 0 4 
Prolong PR 
Interval 0 0 2(11.1) 1(25) 0 0 0 0 0 3 

Sinus Tachycardia 7(22.6) 0 11(61.1) 0 1 0 0 0 0 19 

Wide QRS 0 0 5(27.8) 0 0 0 0 0 0 5 

T inversion 0 0 0 0 0 1 0 0 0 1 

ST-T depression 0 0 0 0 0 1 0 0 0 1 

Tall R in avR 0 0 2(11.1) 0 0 0 0 0 0 2 

Normal ECG 21(67.7) 2 1(5.5) 0 0 1 1(25) 2 0 28 
Total  31(100) 2 32 5 1 3 4 2 1 81 
 

n= number of patients 
Note: some drug groups induced multiple type of ECG changes in a single patient 
 
Out of 66 poisoning cases 7 patients died. 6 
patients of TCA poisoning revealed Prolong QT; 2 
of them died. 5 cases (27.8%) of TCA poisoning 
cases developed Wide QRS, of them 2 patients 
died. Out of 4 K efflux blocker overdose 3 patients 
developed Prolong QT and 2 of them died. 
 

Table V: ECG changes associated with mortality 

ECG Changes 
 

No of Cases 
Mortality due 
to TCA (n=18) 

Mortality due 
to K efflux 

blocker (n=4) 
Prolong QT 11 2 2 
Wide QRS 5 2  

Tall R in aVR 2 1  
 

Discussion 

Poisoning is a global problem and is a medico 
toxic emergency associated with high mortality 
rate. Though incidence of acute poisoning in 

Bangladesh is gradually increasing, the exact 
scenario of poisoning is still unknown due to lack 
of organized poisoning database or national 
poisoning information center. 11 A 3-year study 
conducted in western Bangladesh at Rajshahi 
Medical College Hospital revealed that 4.13% of 
admitted patients were treated due to poisoning.12 

In this study 86.3 % patients were less than 30 
years of age group. Similarly, Dash et alshowed 
that in India most poisoned patients (92%) were 
less than 40 years of age.13 Females (68.2%) were 
predominant in this study. Majority (38 patients, 
57.6%) of the study population were married. 
Sobhani AR et al found in their study that 51.4% 
were female and 48.6% were male which is similar 
to this study.14 Female predominance in this study 
might be due to familial disharmony, poverty, 

Figure 3: ECG changes in beta blocker poisoning (atenolol 50 
mg tablets & metoprolol 50 mg tablets) cases (n=4) 
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failure in the examination, sexual abuse, chronic 
illness as well as depression leading to self-
poisoning with common drugs. 

Sarkar D et al. showed among pharmaceutical 
agents, benzodiazepines (40%), antipsychotics 
(23%), tricyclic antidepressants (21%), 
paracetamol (8%) and cetirizine (4%) were the 
most common drugs taken by patients. The most 
commonly used benzodiazepines (42% of drugs) 
included diazepam, bromazepam, midazolam and 
clonazepam.15 In our study also benzodiazepines 
(sedatives) were the most common group (47.0%) 
of drugs. This is because in Bangladesh, most 
medications are easily available in markets and 
can be sold without prescriptions. In a similar 
study by Nag et al. revealed that in Bangladesh, 
diazepam, a benzodiazepine, was the second most 
common cause of poisoning after OPC; which is 
consistent with our study.12 

Majority patients (21 patients, 67.7%) with 
benzodiazepine poisoning were found to have 
normal ECG. Other cases of benzodiazepine 
overdose revealed sinus tachycardia in 7(22.6%), 
prolong QT Interval in 2(6.45%) and atrial 
fibrillation in 1(3.23%) patients. Eizadi-Mood N et 
al. showed 96.67% of poisoned patients with 
benzodiazepines had normal ECG, 5.25% had 
sinus tachycardia and 1.87% had sinus 
bradycardia.16 These findings are similar to our 
findings other study Worthley Lig et al. showed 
that in up to 30% of cases with severe poisoning of 
benzodiazepines (particularly with respiratory 
acidosis) there are supraventricular and ventricular 
arrhythmias. In this study 1(3.23%) patient with 
sedative poisoning was found to develop atrial 
fibrillation, which is a supraventricular arrhythmia.17 

In patients with TCA (Inhibitors of fast Na+ 
channel) poisoning, variety of ECG findings were 
observed including sinus tachycardia in 
11(61.1%), prolong QT interval in 6 (33.3%), 
wide QRS in 5 (27.8%), atrial tachycardia in 5 
(27.8%), prolong PR interval in 2(11.1%) and tall 
R in aVR in 2(11.1%) cases. A prospective study 
by Boehnert et al. in TCA poisoned patients 
demonstrated that a QRS duration less than 100 
ms was an indicator of good prognosis, while 
those with a QRS duration over 100 ms presented 
with seizures in one third of cases.18 Wide QRS 

(>100 ms) was found in 27% of TCA poisoning 
patients in their study while we found similar 
changes in 27.8% cases of TCA poisoning (Table 
IV). In the same study by Boehnert et al. a QRS 
complex over 160 ms was associated with 
ventricular dysrhythmias.18 

Harrigan RAet al. showed that ECG changes due 
to TCA toxicity are attributable primarily to the 
Na+ channel blockade besides sinus tachycardia 
which is due to anticholinergic effects. The 
majority of patients with significant risk for 
developing cardiac or neurological toxicity will 
have a QRS >100 ms.19 

In this study 33.3% of TCA poisoning patients had 
prolong QT interval (Figure 2). This finding is 
consistent with other case reports of TCA 
poisoning by Vieweg at al. Even among the 
patients who take therapeutic doses of the tricyclic 
antidepressants, 20% may display mild ECG 
changes including prolongation of QT interval.20,21 

Other ECG changes associated with TCA 
overdose are sinus tachycardia, prolonged PR and 
QRS, ventricular arrhythmias, Brugada sign and 
ST segment elevation resembling ischaemic heart 
disease.22 

K+ efflux channel blocker overdose showed 
prolong QT Interval in 75% (3 out of 4) cases 
(Table IV). Chlorpromazine, chlorpheniramine & 
quetiapine, which are K+ efflux channel blockers, 
were found to display prolong QT Interval in 
overdoses. Yates C et al. showed that 
amitriptyline, nortriptyline, chlorpromazine and 
quetiapine caused prolong QT Interval which is 
consistent with the findings of the study.23 A case 
series by Balitet al of 45 quetiapine overdoses 
revealed Prolong QT in 30% cases.24 

Prolong QT intervals are most commonly 
associated with TCA like amitriptyline and other 
antidepressants like doxepin, imipramine, and 
clomipramine poisoning.25 In this study also TCA 
was the most common group that produced 
prolong QT Interval (6 out of 11 cases of prolong 
QT Interval) (table IV). Prolong QT Interval was 
found with higher doses (750 mg to 1000 mg, 30-
40 tablets) of amitriptyline poisoning. Poisoning 
with less than 30 tablets (<750 mg) of TCA mostly 
revealed Sinus Tachycardia (figure 2). 
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Love JN et al. showed out of 167 patients, 13 were 
determined to have symptomatic exposures.26 
First-degree heart block (>200 ms) was the most 
common ECG finding (10/12). But we found all 
patients with beta blocker overdose revealed sinus 
bradycardia; while only 1(25%) patient with 10 
tablets of atenolol induced both sinus bradycardia 
and prolong PR interval; this difference might be 
due to the lower dose of beta blockers ingested by 
this study patients. 

Overdoses of Paracetamol (500 mg tablets) were 
observed to display normal ECG, ST-T depression 
and T inversion. Similarly Weston MJ et al. 
showed that ECG abnormalities, especially of the 
ST segment or T wave and Dysrhythmias are 
frequent findings in paracetamol poisoning.27  

In this study, one patient with 6 tablets of 0.25 mg 
digoxin (Na-K ATPase blocker) poisoning was 
found to have atrial tachycardia. Christopher P et 
al. showed paroxysmal atrial tachycardia with 
variable block or accelerated junctional rhythm is 
highly suggestive of digitalis toxicity.28 

Yap G et al. showed in his study that 
antiarrhythmic drugs, non-sedating antihistamines, 
macrolide antibiotics, antifungals, antimalarials, 
tricyclic antidepressants, neuroleptics, and 
prokinetics have all been implicated in causing QT 
prolongation and/or torsades de pointes. In this 
study TCA (amitriptylines and nortriptylines), 
benzodiazepines, chlorpromazine & anti 
histamines were found to develop prolong QT 
Interval which is similar to the study findings by 
Yap G et al.25 

This study showed if the quantity of drug 
consumed by the patients was higher, then specific 
abnormality occurred ECG. Prolong QT Interval 
and sinus tachycardia were found in patients who 
took 20-25 tablets of bromazepam and diazepam 
(Figure 1). If the quantity of TCA taken were 
higher (30-40 tablets/750 mg to1000 mg), then 
ECG findings were abnormal like atrial 
tachycardia, wide QRS, prolong QT Interval & 
prolong PR Interval (Figure 2). Lower doses of 
TCA (<30 tablets/ <750 mg) revealed mostly sinus 
tachycardia. 
 

In adults, the toxic dose of TCAs varies according 
to the pharmacological characteristics of each one. 
In case of amitriptyline, low dose of 50 mg may be 

associated with moderate toxicity and severe 
toxicity occurs above 300 mg, ranging from 150 
mg to10 g.29 In this study 5 out of 18 patients of 
TCA overdose (>750 mg of amitriptyline) 
ultimately died.2 of them had wide QRS, 2 had 
prolong QT & 1 had tall R in aVR.27.8% of TCA 
poisoning cases revealed wide QRS. Prolong QT 
was found in 33.3% of TCA poisoning and 75% 
cases of K efflux blockers overdose. 50% (cases) 
of patients with K efflux blockers overdose died 
whose ECG showed prolong QT (table V). 

In this study 5-10 tablets (250 mg to 500 mg) of 
beta blockers overdose showed sinus bradycardia 
in 4 (100.0%) cases and prolong PR Interval in 
1(25.0%) case. Anti-histamine produced normal 
ECG findings even with 20 tablets. Ten tablets of 
K+ efflux channel blocker (Loratadine) overdose 
displayed normal ECG, while 20 tablets 
(chlorpromazine, chlorpheniramine and 
quetiapine) were found to induce prolong QT 
Interval. 

Though poisoning is a very common cause of 
hospital admission and mortality, no study 
demonstrated ECG changes in relation to drug 
poisoning in the context of Bangladesh. This study 
reflects that dangerous ECG changes like prolong 
QT, wide QRS and tall R in aVR may occur in 
higher doses of some specific group of drugs. 
Besides benzodiazepines, TCA is a very common 
drug group, which is frequently taken by the 
patients and associated with serious ECG changes. 
Mortality mostly occurred in patients whose ECG 
revealed prolong QT, wide QRS and tall R in 
aVR. 

Conclusion 

The study showed that amitriptyline and sedatives 
poisoning were common among young females. 
These drugs have their own impact and produce 
different types of ECG changes.ECG is a readily 
available tool even in remote centres. Attention to 
specific ECG changes of the poisoning patients 
can give a clue to the possible underlying 
drugsand also can guide immediate care. Certain 
ECG abnormalities also predict the prognosis of 
the patients. Large scale study with multi 
stakeholders should be undertaken which will 
include the effect of elapsed time between the drug 
ingestion and the ECG changes. 
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