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INTRODUCTION 

Supraventricular tachycardia (SVT) is a heterogeneous 

group of arrhythmias used to describe tachycardias that 

involve cardiac tissue at the level of the bundle of His or 

above.
[1]

 SVTs represent a range of tachyarrhythmia 

originating from a circuit or focus involving the atria or 

the atrioventricular node. The term paroxysmal SVT 

(PSVT) denotes a subset of SVTs that present as a 

clinical syndrome of rapid regular tachycardia with an 

abrupt onset and termination. SVTs are usually narrow-

complex tachycardias with a QRS interval of 100 ms or 

less on an electrocardiogram (ECG).
[2]

 Occasionally, 

they may show a wide QRS complex in the case of a 

pre-existing conduction delay, an aberrancy due to rate- 

related conduction delay or a bundle branch block. SVT 

is a common cause of hospital admissions and can cause 

significant patient discomfort and distress. Depending on 

the site of origin of the dysrhythmia, SVT may be 

classified as an atrial or AV tachyarrhythmia. Another 

way to separate the arrhythmias is to classify them into 

conditions having either regular or irregular rhythms.
[3 – 5]

 

 

 Atrial in Origin and Regular Rhythm: sinus 

tachycardia, inappropriate sinus tachycardia, 

sinoatrial nodal reentrant tachycardia, and atrial 

flutter. 

 Atrial in Origin and Irregular Rhythm: multifocal 

atrial tachycardia, atrial flutter with variable block, 

atrial fibrillation. 

 AV Node in Origin and Regular Rhythm: junctional 
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ABSTRACT 

Background: Paroxysmal supraventricular tachycardia is a clinical syndrome of rapid regular tachycardia with an 

abrupt onset and termination. Acute management includes controlling the rate and preventing hemodynamic 

collapse. Adenosine has been classified as a miscellaneous antiarrhythmic drug outside the Vaughan- Williams 

classification scheme. Verapamil has a longer half-life than adenosine and may help to maintain sinus rhythm 

following the termination of supraventricular tachycardia. Aim of study: To detect the difference in response to 

treatment of patients with paroxysmal supraventricular tachycardia to either adenosine or verapamil for reaching to 

sinus rhythm. Methods: A comparative clinical trial study that conducted in the Emergency Department for a 

period of six months from 15
th

 of Feb. till 15
th

 of Aug. 2021. It included 60 adult patients who were admitted to the 

emergency department with paroxysmal supraventricular tachycardia and whose condition failed to respond to 

vagal maneuvers. They were divided into two groups: Adenosine group included 30 adult patients received 

adenosine shoots and verapamil group included 30 adult patients received verapamil ampule shoots. Follow up 

continued for six hrs. for all patients in the emergency department under continuous cardiac monitoring. If the 

rhythm on the monitor changed, an ECG was taken immediately and if the new ECG showed the recurrence of 

paroxysmal supraventricular tachycardia, the patient was treated accordingly. Measurement of blood pressure was 

done every 5– 10 mints. Baseline vital signs and ECG findings were recorded before intervention and then 30 and 

120 mints. after rhythm control. Results: In this study, the time required for conversion of paroxysmal 

supraventricular tachycardia to sinus rhythm was significantly shorter in adenosine group than that in verapamil 

group. There was no treatment failure among certain group that necessitated the administration of the other group 

item. Conclusion: Adenosine was superior to verapamil in the management of supraventricular tachycardia as it 

has rapid onset of action. Verapamil still good option for the treatment of supraventricular tachycardia where 

adenosine is not available. 
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tachycardia, atrioventricular nodal reentrant 

tachycardia, atrioventricular reentrant tachycardia. 

 AV-nodal reentrant tachycardia (AVNRT) is the 

most common SVT in the general population and 

accounts for over 60% of patients undergoing 

invasive cardiac electrophysiology study. It is 

facilitated by the presence of two functionally 

distinct electrophysiological tracts of differing 

conduction velocities and refractory periods within 

the AV node: a fast pathway and a slow pathway.
[3]

 

An atrial (or less commonly a ventricular) 

premature beat is required to initiate repetitive re-

entry between the fast and slow pathways, manifest 

on the surface ECG as a narrow QRS tachycardia in 

the absence of bundle branch block. For the most 

common form of AVNRT, P-waves are not easily 

seen on the surface ECG during tachycardia due to 

almost simultaneous activation of the atria and 

ventricles.
[1]

 

 

 In Atrioventricular reentrant tachycardia (AVRT), 

one critical limb of the circuit is the AV node, while 

the other consists of an embryological remnant 

connecting the atria and ventricle, the accessory 

pathway (AP).
[6]

 These extra- nodal connections 

may conduct exclusively from atrium to ventricle 

(manifest ventricular pre-excitation or Wolff–

Parkinson–White pattern ECG), from ventricle to 

atrium (not visible on sinus rhythm ECG and 

referred to as ‘concealed’) or be capable of 

conduction in both directions.
[7]

 Approximately 90% 

of AVRTs are orthodromic, in which the impulse 

travels from atrium to ventricle via the AV node and 

from ventricle to atrium via the AP. Retrograde P-

waves are often visible after and separate from the 

QRS.
[8]

 (Figure 1.1) 

 

 
Figure 1.1: Strip rhythm of supraventricular tachycardia. 

 

SVT can be precipitated by certain risk factors 

include.
[9,10]

 

 Age; Some types of SVT are more common in 

people who are middle-aged or older. 

 Coronary artery disease, heart failure, 

cardiomyopathy, valvular heart disease, prior 

cardiac surgery, all increase the risk of developing 

SVT. 

 Congenital heart disease. 

 Drugs and supplements; as certain over-the-counter 

cough and cold medicines. 

 Anxiety or emotional stress. 

 Physical fatigue. 

 Diabetes. 

 Obstructive sleep apnea. 

 Nicotine and illegal drug use. 

 Thyroid problems; having an overactive or 

underactive thyroid gland can increase the risk of 

SVT. 

 

Regarding epidemiology of PSVT, the incidence of SVT 

is approximately 35 cases per 100,000 patients with a 

prevalence of 2.25 cases per 1,000 in the general 

population. Atrial fibrillation and atrial flutter are the 

most common subtypes of SVT, affecting approximately 

2 million patients in the united states.
[11]

 PSVT is 

observed not only in healthy individuals; it is also 

common in patients with previous myocardial infarction, 

mitral valve prolapses, rheumatic heart disease, 

pericarditis, pneumonia, chronic lung disease, and 

current alcohol intoxication.
[12]

 Most series of catheter 

ablation reflect a higher proportion of female patients 

with AVNRT than male patients. The risk of 

developing PSVT was found to be twice in women 

compared to men in a population-based study, with the 

prevalence of the PSVT higher with age. SVT 

diagnosis is suspected by the presentation of sudden 

onset palpitation and is confirmed by. 

 

Electrocardiography (ECG): ECG findings permit 

classification of the tachyarrhythmia, and they may allow 

a precise diagnosis. P waves may not be visible; when 

present, they may be normal or abnormal, depending on 

the mechanism of atrial depolarization. ECG 

characteristics of the various SVTs are as follows.
[5,13,14]

 

 

 Sinus tachycardia - Heart rate greater than 100 bpm; 

P waves similar to sinus rhythm. 
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 Inappropriate sinus tachycardia (IST) - Findings 

similar to sinus tachycardia; P waves similar to 

sinus rhythm. 

 Sinus nodal reentrant tachycardia (SNRT) - P waves 

similar to sinus rhythm; abrupt onset and offset. 

 Atrial tachycardia - Heart rate 120-250 bpm; P-wave 

morphology different from sinus rhythm; long RP 

interval (in general); AV block does not terminate 

tachycardia. 

 Multifocal atrial tachycardia - Heart rate 100-200 

bpm; 3 or more different P-wave morphologies. 

 Atrial flutter- Atrial rate of 200-300 bpm; flutter 

waves; AV conduction of 2:1 or 4:1. 

 Atrial fibrillation - Irregularly irregular rhythm; lack 

of discernible P waves. 

 AVNRT - Heart rate of 150-200 bpm; P wave 

located either within the QRS complex or shortly 

after the QRS complex; short RP interval in typical 

AVNRT and long RP interval in atypical AVNRT. 

 AVRT - Heart rate of 150-250 bpm; narrow QRS 

complex in orthodromic conduction and wide QRS 

in antidromic conduction. 

 

 The remaining investigations should be done 

accordingly. 

 Laboratory studies; a cardiac enzyme evaluation 

should be ordered for patients with chest pain, 

patients with risk factors for myocardial infarction, 

and patients who are otherwise unstable and 

present with heart failure, hypotension, or 

pulmonary edema. Other laboratory tests include 

electrolyte levels, complete blood count, digoxin 

level, and thyroid studies.
[12]

 

 

 Chest radiography: obtain a chest radiograph to 

assess for the presence of pulmonary edema and 

cardiomegaly. In certain cases, infections such as 

pneumonia are also associated with PSVT and can 

be confirmed with chest radiography.
[15]

 

 

 Transthoracic echocardiography: a transthoracic 

echocardiogram may be helpful if structural or 

congenital heart disease is suggested.
[2]

 

 

 Holter monitoring also may be useful as it can help 

to assess the frequency and duration of SVT 

episodes.
[2]

 

 

 Electrophysiology: the ultimate test of PSVT is an 

electrophysiological (EP) study. This test not only 

diagnoses the condition but also identifies the 

precise cause. A diagnostic EP study is always done 

before catheter ablation, usually as part of the same 

procedure. With the patient under light sedation. 

Fine wires inside the catheter can help pinpoint any 

areas outside the sinus node that produce electrical 

signals, then remove them using catheter ablation.
[3]

 

 

 Magnetic resonance imaging: cardiac magnetic 

resonance imaging (MRI) can be useful, especially if 

a congenital heart disease is being considered.
[12]

 

 

Regarding management of PSVT cases, acute 

management of PSVT includes controlling the rate and 

preventing hemodynamic collapse. If the patient is 

hypotensive or unstable, immediate cardioversion with 

sedation must be performed. 

 

If the patient is hemodynamically stable, vagal 

maneuvers can be attempted in the first instance. For the 

Valsalva maneuver, SVT termination rates vary 

dramatically from 19% to 54%, with the REVERT trial 

demonstrating a significant improvement when 

performed in the semi-recumbent position.
[9,26]

 If carotid 

sinus massage is being performed, the patient's neck 

must be extended and turned away. The carotid sinus can 

then be located behind the angle of the jaw.
[1]

 Firm 

pressure should be applied unilaterally for no longer 

than 5 seconds and the maneuver avoided in patients 

with known carotid artery disease, previous transient 

ischemic attack / stroke and carotid bruits. This can be 

performed in the lying and sitting position and on both 

sides.
[17,18]

 If vagal maneuvers are not successful, 

adenosine can be used in increasing doses. If adenosine 

does not work, atrioventricular nodal blocking agents 

like calcium channel blockers or beta-blockers should be 

used, as most patients who present with PSVT have 

AVNRT or AVRT.
[12]

 Adenosine has been classified as a 

miscellaneous antiarrhythmic drug outside the Vaughan- 

Williams classification scheme. It acts on receptors in the 

cardiac AV node, significantly reducing conduction time. 

This effect occurs by activation of specific potassium 

channels. Adenosine challenge can be administered via a 

large peripheral/central vein as a bolus immediately 

followed by a 10 mL rapid saline flush. Delivery to the 

myocardium must be swift as the half-life of adenosine is 

less than 10 seconds.
[12]

 

 

Concerning verapamil, it is in the non–dihydropyridine 

calcium channel blocker family of medications. 

Verapamil was approved for medical use in the United 

States in 1981.
[19]

 It is on the World Health 

Organization's List of Essential Medicines. 

 

Verapamil blocks voltage-dependent calcium channels. 

In cardiac pharmacology, calcium channel blockers are 

considered class-IV antiarrhythmic agents. Since 

calcium channels are especially concentrated in 

the sinoatrial and atrioventricular nodes, these agents can 

be used to decrease impulse conduction through the AV 

node, thus protecting the ventricles from atrial 

tachyarrhythmia. Verapamil has a longer half-life than 

adenosine and may help to maintain sinus rhythm 

following the termination of SVT. It is also advantageous 

for controlling the ventricular rate in patients with atrial 

tachyarrhythmia
[2]

 In a randomized clinical trial of 92 

patients with PSVT, oral verapamil can decrease 

recurrence of PSVT after successful control with 

intravenous adenosine. Patients in the adenosine-only 

group received adenosine; patients in the 
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adenosine/verapamil group received adenosine and 

then received oral verapamil immediately after 

conversion of the rhythm to sinus rhythm. The adenosine 

/ verapamil group had a significantly lower recurrence 

rate than the adenosine-only group between (30 and 120 

minutes) post-treatment and thereafter.
[20]

 Beta- blockers 

are less efficacious at terminating the arrhythmia. Both 

drug groups should be used cautiously in patients with 

decompensated heart failure and hypotension.
[21]

 For 

long-term management of SVT and improving quality of 

life, reduced hospital attendances and cost burden make 

catheter ablation a particularly desirable option as first 

line therapy for all SVTs, especially in AVNRT and 

AVRT where documented cure rates can exceed 95% 

with an associated risk of <1% for major 

complications.
[7]

 

 

Literature review 

 Paroxysmal supraventricular tachycardia 

(paroxysmal SVT) is an episodic condition with an 

abrupt onset and termination. 

 

 SVT in general is any tachyarrhythmia that requires 

atrial and/or atrioventricular (AV) nodal tissue for 

its initiation and maintenance. It is usually a 

narrow-complex tachycardia that has a regular, rapid 

rhythm. 

 

 Rehorn MD et al constructed an observational 

longitudinal study in united states from 2008-2016 

where the analysis revealed the period prevalence 

and incidence of PSVT were 332.9 (323.2_ 342.9) 

and 57.8 (52.8 – 63.3) per 100000 individuals 

respectively, projected to the 2018 US Census, 

prevalence and incidence are 1.26 million (1.21–

1.30 million) and 188,981 (172,891– 206,943), 

respectively.
[22]

 

 

 Initial treatment often involves increasing vagal tone 

by performing the Valsalva manoeuver, which is 

effective in 50% of cases that showed in smith GD 

et AL study,
[23]

 A modification of Valsalva 

manoeuver in which the patient is placed in supine 

position with the legs elevated has been found in 

Appelboam et al who did a randomized 

controlled, parallel group trial at emergency 

department in England in 2015, found this 

manoeuver to be more effective with a success rate 

of 43%.
[16]

 

 

 A retrospective observational study was done by 

Piercalo Ballo et al from 2000-2004 where 106 

patients has been enrolled, they concluded that heart 

rate predicts restoration of sinus rhythm in patients 

with episodes of PSVT, found that Adenosine is 

highly effective in PSVT characterized by fast rates 

whereas the efficacy of verapamil is increased in 

patients with low frequency PSVT.
[24]

 

 

 Lim S. H. et al study published in 2009 conducted a 

randomized controlled trial where 206 patients with 

SVT has been enrolled of these 102 received 

calcium channel blocker (verapamil=48 / diltiazem 

=54), and 104 patients treated with adenosine, of 

these 14 patients not converted by 6 mg and 12 mg 

of adenosine, 9 of them were successfully converted 

with verapamil infusion and 5 with diltiazem 

infusion. concluded that slow infusion of calcium 

channel blocker is an alternative to adenosine in 

treatment of supraventricular tachycardia.
[25]

 

 

 Dogan et al accomplished a retrospective 

observational study in Istanbul between 2011-

2013in which 77 patients enrolled having a narrow 

QRS complex and found that diltiazem is more 

effective than adenosine in reversion rate to sinus 

rhythm, Conversion with the first dose of 6mg 

adenosine in 59.6% (34/57) versus conversion with 

the first dose of 0.25 mg/kg diltiazem in 95% 

(19/20) were found (P = 0.000).
[26]

 

 

 A randomized controlled trial was done in 2017 

where 56 patients included by Sarah brubaker et al 

in the department of emergency medicine, the 

university of Texas demonstrated that 

nondihydropyridine calcium channel blocker 

(verapamil and Diltiazem) are equally as efficacious 

as adenosine in converting AVNRT to sinus 

rhythm.
[27]

 

 

 Seven randomized controlled trials were reviewed in 

2017 by Samer Al Abed et al, with 622 participants 

who came in the emergency department with SVT, 

moderate quality evidence showed no differences 

in the number of patients reverting to sinus rhythm 

who were treated with adenosine or CCA (89.7% vs 

92.9%; OR 1.51, 95% confidence interval (CI) 0.85 

to 2.68.
[28]

 

 

Aim of study 

To detect the difference in response to treatment of 

patients with paroxysmal supraventricular tachycardia to 

either adenosine or verapamil for reaching to sinus 

rhythm. 

 

PATIENTS AND METHODS 

o The study design was a comparative clinical trial 

study that conducted in the Emergency Department 

at Al-Yarmouk Teaching Hospital for a period of six 

months from 15
th

 of Feb. till 15
th

 of Aug. 2021. 

o This study included a sample size of 60 adult 

patients who were admitted to the emergency 

department with paroxysmal SVT and whose 

condition failed to respond to vagal maneuvers. The 

patients were informed about the nature of the study 

and verbal consent was obtained from them. They 

were divided randomly into two groups: 

 Adenosine group: Included 30 adult patients 

received one ampule adenosine shoot of (6 mg), if 

no response after two minutes then two ampules (12 
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mg), if no response after two minutes then two 

ampules (12 mg). 

 Verapamil group: Included 30 adult patients 

received one ampule verapamil shoot of (5 mg), 

repeated two times every 5 - 10 minutes if no 

response. 

 

Paroxysmal SVT suspicion is based on the rapid onset of 

symptoms and electrocardiogram (ECG) evidence of 

regular narrow complex tachycardia. 

 

Exclusion criteria 

 Patients whose attack of SVT was terminated by 

Valsalva maneuver only. 

 Patients whose ECG showed SVT with BBB (QRS > 

120ms.). 

 Patients who were dynamically unstable (BP ≤ 90/60 

mmHg), chest pain, decreased level of 

consciousness, or pulmonary edema due to 

congestive heart failure). 

 Patients received any antiarrhythmic drugs before 

Emergency Department presentation. 

 Patients with known allergy to adenosine or 

verapamil. 

 Patients with a contraindication to verapamil or 

adenosine (any evidence of severe heart failure, 

sick sinus syndrome, severe asthma). 

■  A questionnaire was applied to all enrolled patients 

to collect the needed 

information which filled by the researcher. It 

included questions to gather the following 

information: 

 Age and gender 

 Past medical history. 

 Drug history. 

 Smoking status 

 History of previous catheter ablation. 

 This questionnaire included measuring weight and 

height to calculate Body Mass Index (BMI) level, 

which is calculated by weight in (kilograms) divided 

by the square of height in (meters). 

BMI = Weight (Kg) / Square height (m²) 
(32)

. 

Patients were classified according to BMI as: 

 Normal (≤ 24.99 kg/m²) 

 Overweight (25 - 29.99 kg/m²) 

 Obese (≥ 30 kg/m²) 

 Number of ampules required to achieve sinus 

rhythm. 

 Duration required to achieve sinus rhythm. 

 Echo findings 

 Investigation results. 

 

Regarding the work up 

 Detailed history was taken and physical examination 

including vital signs were done for all study patients. 

 Electrocardiogram and Echo study were done for all 

study patients. 

 A blood sample was taken from all patients to 

perform the following investigation: 

 

o Complete blood count, renal function test, and 

random blood sugar. 

o Thyroid function test 

o S. Na level (Na levels of 135 - 145 mmol/L was 

considered as normal).
[30]

 

o Regarding S.K level couldn't be involved in the 

study, as there was sampling error for some cases 

during ER presentation. 

 Patients with paroxysmal SVT were first underwent 

vagal maneuvers under cardiac monitoring. If the 

maneuvers were failed, patients then included in this 

study. Then the patients were either: 

o Received one ampule (6 mg) adenosine as a rapid 

bolus intravenous injection by the peripheral route 

followed by a rapid saline flush. If the first dose 

didn’t eliminate the PSVT within 1–2 min, 12 mg 

adenosine was administered intravenously again and 

then this 12 mg dose was repeated for a second time 

if required (Adenosine group). 

o Or received one ampule verapamil shoot of (5 mg), 

repeated three times every 5 - 10 minutes if no 

response (Verapamil group). 

 Follow up continued for six hrs. for all patients in 

the emergency department under continuous cardiac 

monitoring. If the rhythm on the monitor changed, 

an ECG was taken immediately and if the new ECG 

showed the recurrence of paroxysmal SVT, the 

patient was treated accordingly. 

 Measurement of blood pressure was done every 5–

10 mints. Baseline vital signs and ECG findings 

were recorded before intervention and then 30 and 

120 minutes after rhythm control. 

 

Statistical analysis 

 The data were analyzed by using Statistical Package 

for Social Sciences (SPSS) version 26. The data 

presented as mean, standard deviation and ranges. 

Categorical data presented by frequencies and 

percentages. Independent t-test (two tailed) was used 

to compare the continuous variables accordingly. A 

level of P – value less than 0.05 was considered 

significant. 

 

 Ethical considerations and official approvals 

The information was anonymous. Names were removed 

and replaced by identification codes. All information 

kept confidential in a password secured laptop and data 

used exclusively for the research purposes. 

 

Administrative approvals were granted from the 

following 

1. The Council of Arab Board of Health Specialization. 

2. Approval and agreement of Internal Medicine 

Department at Al-Yarmouk Teaching Hospital. 

 

RESULTS 

A total of 60 patients with confirmed PSVT were 

recruited in this study. They were allocated into two 

groups (30 patients in each group) to receive injection of 

either Adenosine (Adenosine Group), or Verapamil 
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(Verapamil Group). 

 

In this study as shown in (Table 3.1), 53.3% of the 

patients in adenosine group were females versus 46.7% 

males, while female patients in verapamil group were 

56.7% versus 43.3% males. In adenosine group, patient's 

age ranged from 20 to 65 years with a mean of 41.73 and 

standard deviation (SD) of ± 12.8 years, and 16 (53.3%) 

of patients were found in the age group of (30 – 50) 

years. In verapamil group, patient's age ranged from 27 

to 60 years with a mean of 43.20 ± 11.67 years, and 13 

(43.3%) aged (30 – 50) years. The BMI of adenosine 

group had a mean of 28.76 ± 3.33 kg/m
2
, and 14 (46.7%) 

of cases were overweight, while mean BMI of verapamil 

group was 27.27 ± 1.59 kg/m
2
, and 26 cases (86.6%) 

were overweight. In this study, 15 (50%) of adenosine 

group and 18 (60%) of verapamil group had a history of 

medical diseases like HT, DM, thyroid dysfunction, IHD. 

 

Abnormal Echo findings was recorded among 3 patients 

in adenosine group (two cases had LVH and one case 

had MVP), and among 6 patients in verapamil group 

(four cases had LVH and two cases had MVP). The 

duration of having attacks of PSVT ranged from (1 – 3) 

years in 20 (66.7%) and 19 (63.4%) of cases in 

adenosine and verapamil groups, respectively. In 

adenosine group, 6 mg bolus was administered to 17 

patients (56.7%), 18 mg was administered to 11 (36.7%), 

while only two case (6.6%) required 30 mg adenosine. In 

verapamil group, one dose (5 mg) was given to 19 

patients (63.3%), while the remaining 11 (36.7%) 

required two doses (10 mg) verapamil. 5 (16.7%) of 

patients in adenosine group gave a history of prior 

catheter ablation. 

 

Table 3.1: Demographic findings and clinical characteristics of PSVT patients. 

Demographic and Clinical 

Characteristics 

Study Groups 

Total (%) n= 60 Adenosine (%) 

n= 30 

Verapamil (%) 

n= 30 

Gender 

Male 14 (46.7) 13 (43.3) 27 (45.0) 

Female 16 (53.3) 17 (56.7) 33 (55.0) 

Age (Years) 

< 30 6 (20.0) 5 (16.7) 11 (18.3) 

30 - 50 16 (53.3) 13 (43.3) 29 (48.4) 

> 50 8 (26.7) 12 (40.0) 20 (33.3) 

BMI Level 

Normal 4 (13.3) 2 (6.7) 6 (10.0) 

Overweight 14 (46.7) 26 (86.6) 40 (66.7) 

Obese 12 (40.0) 2 (6.7) 14 (23.3) 

Comorbidities 

Yes 15 (50.0) 18 (60.0) 33 (55.0) 

No 15 (50.0) 12 (40.0) 27 (45.0) 

Echo Findings 

Normal 27 (90.0) 24 (80.0) 51 (85.0) 

MVP 1 (3.3) 2 (6.7) 3 (5.0) 

LVH 2 (6.7) 4 (13.3) 6 (10.0) 

Duration of PSVT (Years) 

< 1 2 (6.7) 3 (10.0) 5 (8.3) 

1 – 3 20 (66.7) 19 (63.4) 39 (65.0) 

> 3 8 (26.6) 8 (26.6) 16 (26.7) 

Drug Dosage 

One Dose 17 (56.7) 19 (63.3) 36 (60.0) 

Two Doses 11 (36.7) 11 (36.7%) 22 (36.7) 

Three Doses 2 (6.6) 0 (0) 2 (3.3) 

Previous Catheter Ablation 

Yes 5 (16.7) 0 (0) 5 (8.3) 

No 25 (83.3) 30 (100.0) 55 (91.7) 

 

Regarding the comparison between the study groups by 

certain demographic and baseline characteristics that 

demonstrated in (Table 3.2) showing no statistically 

significant difference in age (P= 0.278), gender (P= 

0.795), BMI (P= 0.083), and comorbid conditions (P= 

0.436) among both groups. 
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Table 3.2: Comparison between study groups by age, gender, BMI, and Comorbidities. 

Demographic and Baseline 

Characteristics 

Study groups 
P - Value 

Adenosine Mean ± SD Verapamil Mean ± SD 

Age (Years) 41.73 ± 12.83 43.20 ± 11.67 0.278 

BMI (kg/m
2
) 28.76 ± 3.33 27.27 ± 1.59 0.083 

Gender no. (%) no. (%) 

Male 14 (46.7) 13 (43.3) 
0.795 

Female 16 (53.3) 17 (56.7) 

Comorbidities 

Yes 15 (50.0) 18 (60.0) 
0.436 

No 15 (50.0) 12 (40.0) 

 

In (Table 3.3) revealing the comparison in response to 

treatment between the study groups. In adenosine group, 

the time required for conversion of PSVT to sinus 

rhythm was significantly shorter than that in verapamil 

group (3.5 minutes versus 6.97 minutes, P= 0.039). 

Insignificant difference was found regarding the whole 

duration of having attacks of PSVT between the two 

groups. 

 

Table 3.3: Comparison in response to treatment between the study groups. 

Variable 

Study groups 

P - Value Adenosine 

Mean ± SD 

Verapamil 

Mean ± SD 

Time for Conversion to S.R (min.) 3.50 ± 4.35 6.97 ± 7.88 0.039 

Duration of developing attacks of 

PSVT (Year) 
3.56 ± 4.76 2.14 ± 1.82 0.134 

 

In (Table 3.4) demonstrating the laboratory results which 

is done for all patients in this study including (thyroid 

function test, hemoglobin level, S. Na). All the results 

were normal. but regarding the comparison, Adenosine 

group had higher mean levels of HB, serum Na, and TSH 

compared with the verapamil group (13.15 mg/dl versus 

12.64 mg/dl, 139.7 mEq/L versus 137.2 mEq/L, and 2.95 

µIU/l versus 1.53 µIU/l, respectively. Patients in 

adenosine group had lower mean levels of T4 and T3 

compared to those in the verapamil group (1.65 ng/dl 

versus 1.74 ng/dl, and 1.20 versus 1.81 ng/dl, 

respectively. 

 

Table 3.4: Results of certain laboratory parameters among the study patients. 

Laboratory Parameters 

Study groups 

Adenosine 

Mean ± SD 

Verapamil 

Mean ± SD 

TSH (µIU/ml) 2.95 ± 1.33 1.53 ± 1.90 

T4 (ng/dl) 1.65 ± 1.79 1.74 ± 1.37 

T3 (ng/ml) 1.20 ± 0.29 1.81 ± 1.95 

Hb (gm/dl) 13.15 ± 1.58 12.64 ± 1.24 

S. Na (mEq/L) 139.7 ± 2.66 137.2 ± 2.12 

 

Treatment Failure and Side effects 

There was no treatment failure among certain group that 

necessitated the administration of the other group item. 

Probably because the doctors who were in charge of the 

management in emergency room infused the medication 

in time and followed the proper way of administration 

including the accurate interval between doses. Also there 

was no recurrence of attacks after conversion to sinus 

rhythm in each group during their admission in ER. 

 

No side effects like shortness of breath, chest pain, 

dizziness or hypotension was happened after infusion of 

antiarrhythmic agents among both groups. 

 

DISCUSSION 

PSVT is one of the commonly encountered arrhythmia in 

emergency department, the attacks can be initially 

terminated by non-pharmacological maneuvers. if these 

measures failed, then intravenous adenosine or verapamil 

are the most agents used to terminate the attack. 

 

In present study, 53.3% of the patients in adenosine 

group were females, while in verapamil group female 

were 56.7%. This consistent with Gill et al study in 2014, 

where 120 patients with PSVT were included. Out of 

these, 74 (61.7%) were females and 46 (38.3%)were 

males. All the patients were divided in two groups. In 

group-A (adenosine group), 24 (40%) patients were male 

and 36 (60%) patients were female. 

 

In Group-B (verapamil group), 22 (36.7%) patients were 

male and 38 (63.3%) patients were female.
[31]

 As 

compared to Shaker et al study in 2015, a different 

demographic findings reported, in which male patients 
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out-numbered the females, as they constituted 57.6% of 

enrolled patients.
[20]

 For explaining the reason behind 

higher female proportion, It was shown that AVNRT as 

it is the most common type of PSVT has a 2:1 women-

to-men predominance. where a shorter refractory period 

of the slow pathway has been described in women and 

may explain this higher incidence. 

 

In adenosine group, mean and standard deviation (SD) of 

age was 41.73 ± 12.8 years, ranged from 20 to 65 years, 

and 53.3% of them aged between (30 – 50) years. 

 

In verapamil group, mean and SD of age was 43.20 ± 

11.67 years, ranged from 27 to 60 years, 43.3% of them 

aged (30 – 50) years. Similarly, in Athar et al study in 

2013, conducted on 200 patients with PSVT in Pakistan, 

a close result published in which mean and SD of age in 

group A (adenosine group) was 42.8 ± 13.9 years and in 

group B (verapamil group) was 40.5 ±15 years.
[32]

 

Differently in Gill et al study that involved 120 patients, 

the mean age of patients found to be younger, in Group-

A The mean was 28.90±11.04 with an age range of 17–

56 years and in Group-B the mean age of patients was 

32.38±12.07.
[31]

 The prevalence of PSVT is higher in 

elderly may due to age-related changes in atrial and 

nodal physiology in later decades (as cellular coupling 

and autonomic influences).
[33]

 

 

Discussing the response to treatment between both 

groups in our study that revealed, in adenosine group, the 

time required for conversion to sinus rhythm was 

significantly shorter than verapamil group (P= 0.039). 

Besides that, each item has been succeeded in 

terminating the attacks in both groups where the success 

rate was 100%, this consistent with Athar et al study in 

2013 conducted in emergency department of Punjab 

institute of cardiology in Pakistan, where 200 patients 

allocated in 2 groups and received either adenosine or 

verapamil. In which the mean time elapsed since 

injection of adenosine up to the termination of the attack 

was significantly shorter than that of verapamil 2.1 

minutes’ vs 5.1 minutes (P value < 0.0001). and the 

success rate was 96% and 95% for adenosine and 

verapamil group respectively.
[32]

 Similarly, in Cheng et 

al study which is a randomized multicenter trial in 2003, 

where 122 patients with PSVT entered the trial and 2 

groups allocated to receive either sequential doses of 

3,6,12 mg of adenosine in one group and intravenous 5 

mg or additional 5mg of verapamil in the second group, 

they found that the average time after injection of 

medication until conversion to sinus rhythm in adenosine 

group was shorter than verapamil group (P< 0.0001).
[34]

 

This significant difference in time for sinus rhythm 

restoration was due to rapid onset of action of adenosine 

that leads to rapid conversion to sinus rhythm whereas 

verapamil takes longer time to be metabolized and exert 

its action.
[32]

 In present study, 56.7% in adenosine group 

were converted from the first bolus of 6 mg and 36.7% 

converted with additional 12 mg. In verapamil group, 

63.3% has been terminated by first 5 mg bolus and 

36.7% converted by additional 5 mg. Consistently, with 

Riaz et al study in 2012, they reported a similar finding 

as 60% of patients in adenosine group were converted 

with 6 mg bolus and 18.89% converted with an 

additional 12 mg. In verapamil group, 82.22% of 

patients were converted with 5 mg bolus dose and 8.89% 

converted to sinus rhythm by second 5 mg dose of 

verapamil.
[35]

 

 

Regarding treatment efficacy in terminating the attack of 

arrhythmia in the current study, there was no treatment 

failure among each group that required the 

administration of the other group item. Similar high rate 

of conversion to sinus rhythm was found in Athar et al 

study where 96% of patients in adenosine group and 95% 

in verapamil group has been reverted to sinus rhythm. By 

comparison to other studies, in Gill et al study in 2014, 

didn’t match with our finding, in which a total of 120 

patients enrolled in the study that accomplished in 

Chundry Pervaiz institute of cardiology in Lahore, 

Pakistan. Where 60 patients in adenosine group in whom 

the termination of PSVT was observed in 56 (93.3%) 

patients. While the remaining 4 (6.7%) patients did not 

show termination. Among the 60 patients in verapamil 

group, there were 43 (71.6%) patients in whom PSVT 

was terminated, while 17 (28.4%) patients did not show 

termination of the attack.
[31]

 Moreover, results in Riaz et 

al study in 2012 were not consistent with our finding 

regarding treatment failure, in which 180 patients 

enrolled in the study and divided into two groups, 54 

(60%) patients in adenosine group were converted to 

sinus rhythm with 6 mg bolus. 17 (18.89%) patients 

converted to sinus rhythm with additional 12 mg bolus. 

Of the remaining 19 patients not converted with 

adenosine, 9 converted with 5 mg of verapamil and 10 

converted with additional 10 mg. while in 90 patients in 

verapamil group, 74 patients (82.22%) were converted to 

sinus rhythm with 5 mg dose. 8 patients (8.89%) 

converted to sinus rhythm with an additional 5 mg dose 

of verapamil. Of the remaining 8 patients not converted 

with verapamil, 4 converted with 6 mg of adenosine and 

3 patients were converted with 18 mg of adenosine and 

one patient needed direct cardioversion.
[35] 

Also Lim 

S.H. et al conducted a randomized controlled trial in 

2009 where 206 patients with SVT have been enrolled, 

of these 102 received calcium channel blocker 

(verapamil=48 / diltiazem =54), and 104 patients treated 

with adenosine, of these 14 patients not converted by 6 

mg and 12 mg of adenosine ,9 of them were successfully 

converted with verapamil infusion and 5 with diltiazem 

infusion.
[25]

 

 

 The difference observed among above mentioned 

studies might have related to the statistical factors, 

in the form of sample size and study design, also 

may related to the severity of the disease, correct 

dose and method of administration of the 

antiarrhythmic agent. 

 For institutions were both adenosine and verapamil 

are available for the treatment of PSVT, the choice 
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between the agents should be made on a case by 

case basis with awareness of contraindications and 

the adverse effect profile. including minor adverse 

effect regarding adenosine such as dizziness, 

flushing, bronchospasm, and hypotension in 

verapamil. 

 

Limitations of the study 

The sample size was comparatively smaller than other 

studies due to the confluence of the emergency 

department by COVID -19 cases during the study period. 

 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

1. Adenosine was superior to verapamil in the 

management of paroxysmal supraventricular 

tachycardia as it has rapid onset of action. 

2. Verapamil still good option for the treatment of 

PSVT where adenosine is not available. 

 

Recommendations 

 Instruct about following the consecutive steps in 

emergency department during management of PSVT 

by starting with non-pharmacological trial either 

using carotid massage or Valsalva’s manoeuver as 

these methods are found to be effective in 

terminating the attack thus may decrease the need 

for medications and hence decrease the burden on 

the health center. 

 Follow a proper way of administration of Adenosine 

by intravenous injection, using as proximal as 

possible venous line followed by rapid saline flush 

.and if peripheral vein is used then a large bore 

cannula is required. 
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