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Background: Paroxysmal supraventricular tachycardia (PSVT) has always been a diagnostic
and therapeutic challenge for the cardiologists. There are many modalities to treat the
problem. Of the available pharmacological treatment, the role of verapamil and adenosine is
under debate. This study was carried out to detect and compare the efficacy of both drugs.
The objective of this study was to compare the efficacy of intravenous adenosine and
verapamil in termination of PSVT. Methods: This experimental study was carried out in the
Emergency department of Chauhdry Pervaiz Elahi Institute of Cardiology, Multan from to
August 2008 to February 2010. A total of 120 patients with PSVT were divided in two
groups. Patients in group A were treated with adenosine and group B patients received
verapamil. Results: The efficacy of adenosine was proven among 56 (93%) patients, while
verapamil in 43 (71%) patients. The results were statistically significant (p-value <0.05).
Conclusions: Although, both the drugs have high efficacy, adenosine is more effective than
verapamil for termination of PSVT.
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INTRODUCTION
Supra ventricular tachycardia (SVT), by definition,
includes all forms of tachycardia that either arises
above the bifurcation of the bundle of His or that
have mechanisms dependent on the bundle of His. In
patients with SVT, the heart rate is at least 100
beats/min, but ventricular rates can be lower as a
result of atrio ventricular (AV) block. On
electrocardiography (ECG), QRS morphology is
usually normal or supra ventricular; however, it may
be widened or abnormal because of intrinsic
conduction disturbance, myocardial disease, or raterelated bundle branch block.1
Paroxysmal supraventricular tachycardia is
episodic, with an abrupt onset and termination.1,2
PSVT include all tachyarrhythmia’s that originate in
supra ventricular tissue or incorporate supra
ventricular tissue in re-entrant circuit and has sudden
onset and termination. Atrio-ventricular nodal reentrant tachycardia (AVNRT) and atrio-ventricular
re-entrant tachycardia (AVRT) are two major types
of PSVT; other rare types are atrial tachycardia,
paroxysmal atrial flutter and paroxysmal atrial
fibrillation.3
PSVT is the most common tachyarrhythmia
with a prevalence of 2.25 per 1000 cases, often
recurrent and frequent cause of visits to cardiac
emergency room.4–8 Younger female patients with
SVT are more than twice as like to be male.9 Most
females with SVT present during their childbearing

years (15–50 years) 10 and this has been linked to the
effect of progesterone on the myocardium11. Women
with SVT are more likely to have AVNRT than men
whereas there is a male predominance in AVRT.12
Supra ventricular tachycardia’s are often
recurrent, occasionally persistent, and a frequent cause
of visits to emergency rooms and primary care
physicians. The common symptoms of SVT include
palpitations, anxiety, and light-headedness, chest pain,
pounding in the neck and chest, and dyspnea.13
Augmentation of vagal tone by manual carotid
stimulation may restore PSVT to sinus rhythm. When
simple maneuvers such as carotid stimulation fail, supra
ventricular tachycardia can be treated in the Emergency
department with a variety of different drugs. First line
drugs for paroxysmal supra ventricular tachycardia are
adenosine 6–12 (mg) and intravenous verapamil 5–15
mg.14 Adenosine is highly effective in PSVT
characterized by fast heart rates, whereas the efficacy of
verapamil is increased in patients of PSVT with lower
heart rates.15
Data from randomized trials show that supra
ventricular tachycardia is terminated in 60–80% of
patients treated with 6 mg of adenosine and in 90–95
percent of those treated with 12 mg. Verapamil also
successfully terminates PSVT in 81.8% patients.13 In
one of the study at Punjab Institute of Cardiology,
Lahore, the response to adenosine therapy revealed
92.5% in patients of AVNRT, 75% in patients of
AVRT and 42% in patients of atrial tachycardia.8 In a
study a total of 206 patients with spontaneous SVT

http://www.ayubmed.edu.pk/JAMC/26-1/Badar.pdf

29

J Ayub Med Coll Abbottabad 2014;26(1)

were analyzed. Of these, half of the patients were
administered calcium channel blockers and half were
given adenosine. The conversion rates for the calcium
channel blockers (98%) were statistically higher than
the adenosine group (86.5%).16 In a study, eight trials
involving 577 patients were reviewed. Combined
analysis of these trials showed no difference in the
effectiveness of adenosine and verapamil in
successfully treating supra ventricular tachycardia, with
an overall success rate of approximately 90% for both
drugs. The objective of this study was to compare the
efficacy of intravenous adenosine and verapamil in
termination of paroxysmal supraventricular tachycardia.

MATERIAL AND METHODS
This experimental study was carried out in the
Emergency department of Chauhdry Pervaiz Elahi
Institute of Cardiology, Multan from August 2008
February 2010. A total of 120 patients with PSVT were
divided in two groups. Patients in group A were treated
with adenosine and in group B, patients received
verapamil. Efficacy was main outcome, which was
measured by termination of PSVT. The result was
compared for significance by applying chi-square test.
p-value <0.05 was taken as significant.

RESULTS
There were total 120 patients included in the study. Out
of these, 46 (38.3%) were males and 74 (61.7%) were
females. All the patients were divided in two groups. In
group-A, there were 24 (40%) patients who were male
and 36 (60%) patients were female. In group-B, there
were 22 (36.7%) patients were male and 38 (63.3%)
patients were female.
The mean age of patients in group-A was
28.90±11.04 with an age range of 17–56 years. The
there were 9 (15%) patients of age less than 20 years.
There were 31 (51%) patients of age range of 21–30
years, 10 (17%) patients of age range of 31–40 years, 7
(12%) patients of age range of 41–50 years. There were
3 (5%) patients of age range of >50 years. In group-B,
there were 11 (18%) patients of age less than 20 years,
29 (48%) patients of age range of 21–30 years, 12
(20%) patients of age range of 31–40 years, 7 (12%)
patients of age range of 41–50 years. There were 1
(2%) patients of age range of >50 years. The mean age
of patients in group B was 32.38±12.07 (Table-1).
In group-A, there were 60 patients who
received adenosine for the termination of PSVT. Of
these 60 patients, the termination of PSVT was
observed in 56 (93.3%) patients. while the remaining 4
(6.7%) patients did not show termination of PSVT.
Among the 60 patients of group-B, who were treated
with verapamil, there were 43 (71.6%) patients in
whom PSVT was terminated, while 17 (28.4%) patients
did not show termination of PSVT. (Table-2).
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Table-1: Distribution of patients by age (n=120)
Age
(years)
<20
21–30
31–40
41–50
>50
Mean+SD
Range

Group-A
No.
%age
09
15.0
31
51.0
10
17.0
07
12.0
03
05.0
28.90±11.04
17–56

No.
11
29
12
07
01

Group-B
%age
18.0
48.0
20.0
12.0
02.0
32.38±12.07
18–55

Table-2: Distribution of patients by
termination/efficacy of PSVT (n=120)
Termination/
efficacy of PSVT)
Yes
No

Group-A
No.
%age
56
15.0
4
06.7

Group-B
No.
%age
43
71.6
17
28.4

DISCUSSION
Paroxysmal supraventricular tachycardia is a common
abnormal rhythm of the heart resulting in a very rapid
heartbeat. PSVT can sometimes be treated with simple
physical maneuvers such as forced breath holding. When
simple maneuvers fail, supraventricular tachycardia can be
treated in the Emergency department with a variety of
different drugs. The two most commonly used drug types
are adenosine and calcium channel antagonists (verapamil
is the most frequently used drug in this class). This study
was conducted in the Emergency department of Chauhdry
Pervaiz Elahi Institute of Cardiology, Multan on 120
patients. In this study, we compared the efficacy of the two
drugs. We found that adenosine was effective in 93.3%
patient population in terminating the PSVT, while
verapamil was effective in 71.6% patient population.
In Pakistan, the studies that have compared the
efficacy of the two drugs are lacking. There are few
studies that have documented the efficacy of single drug
separately. A study was conducted on 100 patients by
Majeed et al to evaluate the efficacy of adenosine.7 The
response of adenosine therapy revealed 92.5% in patients
of AVNRT, 75% in patients of AVRT and 42% in patients
of atrial tachycardia. These results also favored the results
of our study that adenosine is more efficacious in
termination of PSVT. This study also analyzed the adverse
effects related to adenosine and revealed that facial
flushing occurred in (26%) patients, while dyspnoea chest
pressure, bronchospasm and other rhythm disturbances
were also present in other patients while 30% patients had
no side effects. Like our study, they also concluded that
adenosine is a safe, effective and rapidly acting drug for
terminating SVT. Additionally, they also showed that it
was associated with very limited number of adverse effects
if they occur at all.
In our study, the majority of patients in both
groups were of younger age, i.e., the mean age of the
patients in group-A was 28.90±11.04 years and it was
32.38±12.07 years in group-B. When compared to the
study by Kenneth et al the majority of the patients in their
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study was <65 years, i.e., 77% in group-A and 87% in
group-B.17 In another study by Eric et al the mean age of
the patients was 45%.18 Similarly, the majority of the
patients in study by Kenneth et al, were female, i.e., 80%
in group-A and 67% in group-B. This finding is almost
similar to our study which has also concluded that female
population constitutes the majority of the patients, 60% in
group-A and 63.3% in group-B. This suggests that PSVT
is common among female population.
Garrat et al performed a study on 20 patients with
diagnosis of PSVT to compare the efficacy of the two
drugs, i.e., verapamil and adenosine.19 Like our study, the
main outcome measure was successful termination of the
supraventricular tachycardia. However, the sample size
was quite larger in our study, i.e., 120 patients. They
noticed the termination of tachycardia in 100% patients
with adenosine and 95% with verapamil (p<0.05).
In a reterospective clinical trial by Rankin et al,
which was conducted on 43 patients with PSVT to
compare the efficacy of the two drugs, it was noticed that
PSVT was terminated in 96% patients with adenosine and
81% patients with verapamil.20 This results of this study
are also agreement of our results that adenosine is more
efficacious in termination of PSVT.
Di Marco et al performed a clinical trial on a
very large sample of 359 patients and concluded that
adenosine was efficacious in termination of tachycardia in
91% patients.21 This was a comparative study, but they
compared the drug with placebo which showed efficacy in
16.1% patients. The efficacy of the adenosine was almost
similar to that in our study, however this study did not
compared it with verapamil. However, their sample size
was larger as compared to our study. In a clinical trial by
Hood et al, the two drugs were compared for the efficacy
in terms of termination of PSVT.20 This was a randomized
double blind study performed on 25 patients. This study
concluded that adenosine was effective in 100% patients
and verapamil in 73%. This study also favored the results
of our study that adenosine is more efficacious in
termination of SVT.
The limitation of our study being that it was not
blinded due to different doses and timing of drugs.

CONCLUSION
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Although, both adenosine are verapamil are highly
effective in termination of PSVT, adenosine has higher
efficacy as compared to verapamil.

REFERRENCES
1.

2.

20.

21.

Denes P, Wu D, Dhingra RC, Chuquimia R, Rosen KM.
Demonstration of dual AV nodal pathways in patients with
paroxysmal
supraventricular
tachycardia.
Circulation
1973;48:549–55.

Waldo AL, Wit AL. Mechanisms of cardiac arrhythmias. Lancet
1993;341:1189–93.
Jayam VKS, Calkins H. Supraventricular tachycardia, AV nodal reentry and wolff-parkinsons-white syndrome. In: Valentin F, Wayne
AR, O'Rourke, RA, Robert R, editors. Hurst’s The heart. 11th ed.
USA: McGraw Hills; 2004.p. 855–73.
Ray IB. Narrow complex tachycardia: a recognition and
management in the emergency room. J Assoc Physicians India
2004;52:816–24.
Steinbeck G, Reithmann C. Paroxysmal supraventricular
tachycardia: preferential use of either adenosine or verapamil is
dependant on the rate of tachycardia? Eur Heart J 2004;25:1277–8.
Ballo P, Bernabo D, Faraguti SA. Heart rate is a predictor of success
in the treatment of adults with symptomatic paroxysmal
supraventricular tachycardia. Eur Heart J 2004;25:1310–7.
Majeed I, Waheed I, Rauf A, Azhar M. Efficacy and adverse effects
of adenosine in patients of supraventricular tachycardia. Ann King
Edward Med Coll Uni 2004;10:353–5.
Atiq M. Therapeutic approach to paediatric PSVT. Pak Paeds
Cardiol J 2000;2:18–22.
Rodriguez LM, de Chillou C, Schlapfer J, Metzger J, Baiyan
X, van den Dool A, et al. Age at onset and gender of patients
with different types of supraventricular tachycardias. Am J
Cardiol 1992;70:1213–5.
Goyal R, Zivin A, Souza J, Shaikh SA, Harvey M, et al.
Comparison of the ages of tachycardia onset in patients with
atrioventricular nodal reentrant tachycardia and accessory pathwaymediated tachycardia. Am Heart J 1996;132:765–7.
Rosano GM, Leonardo F, Sarrel PM, Beale CM, De Luca F, Collins
P. Cyclical variation in paroxysmal supraventricular tachycardia in
women. Lancet. 1996;347:786–8
Tada H, Oral H, Greenstein R, Pelosi F Jr, Knight BP, Strickberger
SA, et al. Analysis of age of onset of accessory pathway-mediated
tachycardia in men and women. Am J Cardiol 2002;89:470–1.
Delacrétaz E. Supraventricular Tachycardia. N Eng J Med
2006;354:1039–51.
Olgin JE, Zipes DP. Specific arrhythmia diagnosis and treatment. In:
Libby P, Brown RO, Mann DL, et al. editors. Braunwald’s heart
disease a text book of cardiovascular medicine. Philadelphia:
Elsevier Saunders; 2005.p. 806–63.
Cairns CB, Neimann JT. Intravenous adenosine in the emergency
department management of paroxysmal supraventricular
tachycardia. Ann Emerg Med 1991;20:717–21.
Lim SH, Anantharaman V, Teo WS, Chan Y. Slow infusion of
calcium channel calcium channel blockers compared with
intravenous adenosine in the emergency treatment of
supraventricular tachycardia. Resuscitation 2009;80:523–8.
Ellenbogen KA , O’Neil G, Prystowsky EN, Camm JA, Meng L,
Leiu HD, et al. Trial to evaluate the management of paroxysmal
supraventricular tachycardia during electrophysiological study with
tecadenoson. Circulation 2005;111:3202–8.
Garrat C, Linker N, Griffith M, Ward D, Camm AJ. Comparison of
Adenosine and Verapamil for termination of paroxysmal junctional
Tachycardia. Am J Cardiol 1989;64:1310–6.
Rankin AC, Rae AP, Oldroyd KG, Cobbe SM. Verapamil or
adenosine for the immediate treatment of supraventricular
tachycardia. Q J Med 1990;274:203–8.
Hood MA, Smith WM. Adenosine versus Verapamil in the
treatment of supraventricular tachycardia: a randomized control trial.
Am Heart J 1992;123:1543–9.
Di Marco JP, Miles W, Akhtar M, Milstein S, Sharma AD, Platia E,
et al. Adenosine for paroxysmal supraventricular tachycardia: dose
ranging and comparison with verapamil. Assessment in placebocontrolled, multicenter trials. The Adenosine for PSVT Study
Group. Ann Intern Med 1990;113:104–10.

Address for Correspondence:
Badar ul Ahad Gill, Department of Cardiology, Chaudry Pervaiz Elahi Institute of Cardiology, Lahore, Pakistan
Email: badargill@hotmail.com

http://www.ayubmed.edu.pk/JAMC/26-1/Badar.pdf

31

