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ABSTRACT

Background: Diagnosing and treating supraventricular tachyarrhythmias
such as atrial flutter, atrioventricular nodal re-entrant tachycardia
(AVNRT), and atrioventricular re-entrant tachycardia (AVRT) is difficult.
Short-acting antiarrhythmic drugs like adenosine are frequently used to stop
re-entrant tachycardias and identify the underlying causes of arrhythmias.
Objective: This study evaluates adenosine's therapeutic effectiveness in|
stopping atrial flutter, AVRT, and AVNRT, and the ability of adenosine to
distinguish between them was assessed.
Methodology: In this single-arm interventional trial, individuals with
persistent supraventricular tachyarrhythmias were enrolled in a tertiary care
hospital. Intravenous adenosine was given in increments until the
arrhythmia stopped or the diagnosis was clear. Clinical and
electrophysiological reactions to adenosine were documented to distinguish|
between AVNRT, AVRT, and atrial flutter.
Results: Palpitations were the most prevalent symptom (94%), followed by
dizziness (62%), chest pain (58%), and fatigue (50%). The mean heart rate
was 154.7 bpm, with systolic and diastolic blood pressures averaging
124.24 mmHg and 79.5 mmHg, respectively. Oxygen saturation remained
stable at 97.78%. Adenosine was administered at 6 mg (56%), 12 mg
(38%), and 18 mg (6%), with AVNRT being the most common diagnosis|
(54%), followed by AVRT (30%) and atrial flutter (12%). Adenosing
demonstrated high diagnostic accuracy (AVNRT: 92.59%, AVRT: 93.33%,
atrial flutter: 83.33%) and therapeutic success (AVNRT: 85.18%, AVRT:
86.67%). Conversion to sinus rthythm was fastest in AVNRT (15.44 + 4.98
sec) compared to AVRT (18.57 = 6.50 sec). Common side effects included|
flushing (42%), chest pain (26%), and dizziness (22%). Post-treatment, 72%
required no further intervention, while 20% needed beta-blockers.
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Adenosine was 89.75% accurate for diagnosis and 68.39% effective for
treatment.

Conclusion: Adenosine is highly effective in diagnosing and terminating
SVT, particularly AVNRT and AVRT, with a favorable safety profile.
'While most patients responded to initial doses, individualized management
remains crucial due to variable treatment responses and side effects.

INTRODUCTION:

Adenosine, a purine nucleoside, is a critical agent in the diagnosis and management of supraventricular
tachycardias (SVTs) due to its unique ability to transiently inhibit atrioventricular (AV) nodal
conduction !2. This property makes it particularly useful in distinguishing between common SVT
subtypes, including atrioventricular nodal re-entrant tachycardia (AVNRT), atrioventricular
reciprocating tachycardia (AVRT), and atrial flutter. While AVNRT and AVRT are AV node-
dependent arrhythmias that adenosine can effectively terminate by interrupting re-entrant circuits, atrial
flutter—an atrial-based arrhythmia—typically persists but demonstrates characteristic ECG changes
during AV nodal blockade, aiding in diagnosis 3.

Adenosine’s rapid onset and extremely short half-life (less than 10 seconds) allow for precise
assessment of cardiac electrical activity with minimal prolonged hemodynamic effects *°. Its favorable
safety profile and efficacy have established adenosine as a first-line treatment for acute SVT
management, despite potential transient side effects such as flushing, chest discomfort, and bradycardia
., AVNRT, the most prevalent form of SVT, involves a re-entrant circuit within the AV node and is
reliably terminated by adenosine, confirming its AV node dependence 7#°. Similarly, AVRT, which
involves an accessory pathway alongside the AV node, can be interrupted by adenosine, though
conduction through the extra nodal pathway may persist, offering additional diagnostic insights °. In
contrast, atrial flutter arises from a macroreentrant atrial circuit, and while adenosine does not terminate
it, the resulting AV block unmasks flutter waves on ECG, facilitating accurate diagnosis '°.

Despite its diagnostic and therapeutic benefits, adenosine has limitations. It is ineffective in
arrhythmias independent of the AV node, such as atrial fibrillation or ventricular tachycardia, and must
be used cautiously in patients with asthma or severe coronary artery disease due to risks of
bronchospasm or transient ischemia !!. This review evaluates adenosine’s role in differentiating and
managing AVNRT, AVRT, and atrial flutter, highlighting its clinical utility and limitations.

Objective: This study evaluates adenosine's therapeutic effectiveness in stopping atrial flutter, AVRT,
and AVNRT, and the ability of adenosine to distinguish between them was assessed.

Methodology: A single-arm interventional trial was conducted at the Cardiac Unit of a Tertiary Care
Hospital in Lahore, Pakistan, from February 2025 to May 2025. Purposive sampling was used.

Sample size: The sample size was determined to be 50, with a 1.96 sample standard deviation and a
95% confidence interval.

Formula: n = (k—1) (Zi-p+Z1-0)*/f?

Inclusion Criteria:

Male and female

Adults aged 18years and older.

Patients with clinical or electrocardiographic evidence of SVTs (AVNRT, AVRT, or atrial flutter).
Stable hemodynamic status during the arrhythmia episode.

Exclusion Criteria:

Patients with contraindications to adenosine (e.g., severe asthma, advanced AV block without a
pacemaker).

History of hypersensitivity to adenosine.
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Pregnant or lactating women.
Unstable hemodynamic conditions requiring immediate cardioversion.
Presence of chronic arrhythmias such as atrial fibrillation
Study parameters: The study utilized a structured questionnaire consisting of 3 sections: the 1st
section gathered demographic information such as gender, education, age, and symptoms (e.g.,
palpitations, dizziness, chest pain, syncope, fatigue); the 2nd section assessed Diagnostic Parameters
includes, Vital signs monitoring (heart rate and blood pressure, and oxygen saturation), arrhythmia
differentiation ((AVNRT, AVRT, or atrial flutter). For 3™ section consists of Therapeutic Parameters:
Adenosine dose and Time to arrhythmia termination

Ethical Approval: The ethical approval was obtained from the Institutional Review Board (IRB)
of Superior University before commencing the study. Maintained participants’ confidentiality by
ensuring all data was anonymized and securely stored.
DATA COLLECTION PROCEDURE:
Inclusion criteria include patients with clinical or electrocardiographic evidence of SVT, while
exclusion criteria include patients with contraindications to adenosine, such as severe asthma or second-
degree/third-degree AV block without a pacemaker. Patients were categorized into three groups based
on their diagnosed arrhythmia: Group 1 for AVNRT, Group 2 for AVRT, and Group 3 for atrial
flutter. Baseline demographic, clinical, and electrocardiographic data were collected for each group.
Each patient undergoes a thorough history and physical examination to identify potential triggers and
underlying conditions. Adenosine ass administered intravenously in incremental doses (6 mg, 12 mg, 18
mg) as per clinical guidelines. Continuous ECG monitoring was performed during and after
administration to document arrhythmia termination or changes in atrial activity.
ANALYSIS:
Data were analyzed using SPSS version 27. Descriptive statistics (means, standard deviations,
frequencies, and percentages) summarized the baseline characteristics. The Pearson chi-squared test was
used to assess associations between categorical variables, including the relationship of baseline ECG
findings and rhythm transition (post-adenosine administration) with demographic variables such as
gender and education level.
Normality of continuous variables was assessed using skewness, kurtosis, and the Shapiro-Wilk test.
Based on these assessments, one-way ANOVA was applied to compare vital signs at presentation across
rhythm transition groups and baseline ECG rhythm groups. A p-value of <0.05 was considered
statistically significant.

RESULTS:

Table 1 shows the demographic characteristics of the 50 patients of SVT, including:

The study included a total of 50 participants, with 54% being male and 46% female. Regarding
education level, 40% of the participants were uneducated, 26% had completed matriculation, 16% had
an intermediate level of education, 12% were graduates, and 6% had postgraduate qualifications. The
mean age of the participants was 34.94 years, with a standard deviation of 7.31 years.

Table 1: Demographic characteristics of SVT patients (n=50)

Gender

Male 27 54
Female 23 46
Education Level

Uneducated 20 40
Matric 13 26
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Intermediate 8 16

Graduate 6 12
Postgraduate 3 6
Age (Mean + SD) 3494 +7.31

Table 2 shows that the most common presenting symptom among the participants was palpitations,
reported by 94% of the individuals. Dizziness was experienced by 62% of the participants, while 58%
reported chest pain. Fatigue was noted in 50% of the cases, and syncope was the least common
symptom, occurring in 24% of the participants.

Table 2: Symptoms of SVT patients (n=50)

Palpitations 47 94
Dizziness 31 62
Chest Pain 29 58
Syncope 12 24
Fatigue 25 50

Table 3 shows that, at presentation, the mean heart rate of the participants was 154.7 beats per minute
with a standard deviation of 9.554. The average systolic blood pressure was 124.24 mmHg, while the
diastolic pressure averaged 79.5 mmHg, with standard deviations of 4.443 and 4.395, respectively. The
mean oxygen saturation level was 97.78% with a standard deviation of 1.020.

Table 3: Parameters of SVT patients (n=>50)

Heart Rate (bpm) 154.7 9.554
Blood Pressure (mmHg) 124.24 4443
Systolic ' '
Blood Pressure (mmHg)

Diastolic 793 4.395
Oxygen Saturation (38) 97.78 1.020

Table 4 shows the distribution of rhythm transitions after adenosine administration according to gender
and education level. Among males, 10 transitioned from AVNRT to normal sinus rhythm (42)8 from
AVRT to NSR, 2 experienced atrial flutter with transient block, and 6 showed no transition. Females
had 13 AVNRT to NSR transitions, 5 AVRT to NSR, no atrial flutter with transient block, and 4 with
no transition. The p-value for gender was 0.366, indicating no significant difference between males and
females in rhythm transition. Regarding education, transitions were distributed as follows: uneducated
participants showed 10 AVNRT to NSR, 4 AVRT to NSR, 1 atrial flutter transient block, and 4 no
transition. Those with matriculation had 7 AVNRT to NSR, 2 AVRT to NSR, 1 atrial flutter transient
block, and 3 no transition. Participants with intermediate education had 3 AVNRT to NSR, 4 AVRT to
NSR, no atrial flutter transient block, and 1 no transition. Graduates showed 2 AVNRT to NSR, 2
AVRT to NSR, no atrial flutter transient block, and 2 no transition. Postgraduates had 1 AVNRT to
NSR, 1 AVRT to NSR, 2 atrial flutter transient blocks, and no cases with no transition. The p-value for
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education level was 0.559, suggesting no significant association between education and rhythm
transition outcomes.

Table 4: Distribution of Rhythm Transition Outcomes by Gender and Education Level of SVT patients
(m=50)

Rhythm Transition
Atrial Flutter
to Translilelft Trarll(i)tion P-Value
Variables Block

Gender
Male 10 8 2 - y -
Female 13 5 0 -
Education
Uneducated 10 4 1 A "
Matric 7 2 1 3 -
Intermediate 3 4 0 | . ) 550
Graduate 2 ) 0 5
Postgraduate 1 1 > 0

Table 5 displays the Association Between Presenting Symptoms and Rhythm Transition Post-
Adenosine Administration. Palpitations were reported in 45 patients, with 23 showing AVNRT to
normal sinus rthythm (42) and 12 AVRT to NSR. Other symptoms, such as dizziness, chest pain,
syncope, and fatigue, showed varied distributions across rhythm transition categories. None of the
symptoms showed a statistically significant association with rhythm transition, as indicated by p-values
all above 0.05.

Table 5: Association Between Presenting Symptoms and Rhythm Transition Post-Adenosine
Administration (n=50)

Rhythm Transition
Atrial Flutter
. No
to Transient Transition
Block
Yes | 23 12 2 8 45
Palpitati .
alpitations No |0 1 0 ) 3 0.176
. Yes | 17 7 1 6 31
Dizziness No | 6 6 1 4 17 0.613
) Yes | 15 7 0 6 28
Chest Pain No | 8 6 ) 4 20 0.338
Yes | 6 2 1 2 11
Syncope No | 17 1 1 8 37 0.699
. Yes | 10 6 1 7 24
Fatigue No 13 7 1 3 4 0.558

Table 6 compares vital signs at presentation across different rhythm transition groups. Heart rate means
ranged from 150.8 bpm in the no-transition group to 159.23 bpm in the AVRT to NSR group, with no
significant difference observed (p=0.198). Systolic blood pressure varied between 122.08 mmHg
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(AVRT to NSR) and 128.5 mmHg (atrial flutter to transient block), approaching but not reaching
significance (p=0.072). Diastolic blood pressure showed a statistically significant difference (p=0.028),
ranging from 76.46 mmHg (AVRT to NSR) to 83 mmHg (atrial flutter to transient block). Oxygen
saturation levels were similar across groups, ranging from 97% to 97.92% (p=0.700). Overall, these
findings suggest only minor variations in vital signs among rhythm transition groups.

Table 6: Comparison of Vital Signs at Presentation across Rhythm Transition Groups (n=>50)

Heart Rate (bpm)

AVNRT to NSR 23 154.739 | 7.300

AVRT to NSR 13 159.231  9.391 0.198
Atrial Flutter to Transient Block | 2 156.500 | 0.707

No Transition 150.800  12.934

Blood Pressure (mmHg) Systolic

AVNRT to NSR 23 124.217  4.757

AVRT to NSR 13 122.077 | 3.796 0.072
Atrial Flutter to Transient Block 2 128.500 | 0.707

No Transition 10 126.300 | 4.057

Blood Pressure (mmHg) Diastolic

AVNRT to NSR 23 80.000 3.729

AVRT to NSR 13 76.462 4.427 0.028
Atrial Flutter to Transient Block 2 83.000 1.414

No Transition 10 81.000 4.853

Oxygen Saturation (38)

AVNRT to NSR 23 97.739 1.054

AVRT to NSR 13 97.923 0.954 0.700
Atrial Flutter to Transient Block | 2 97.000 1.414

No Transition 10 97.700 1.059

Table 7 shows the overall evaluation of the study showed that adenosine had a diagnostic accuracy of
89.75% and a therapeutic efficacy of 68.39%. The most effective dose was 6 mg. Atrioventricular nodal
re-entrant tachycardia (AVNRT) was the most common arrhythmia observed, while palpitations were
the most frequent symptom reported. Flushing was identified as the most common side effect following
adenosine administration.

Table 7: Overall evaluations (n=50)

Diagnostic Accuracy of Adenosine 89.75% overall
Therapeutic Efficacy of Adenosine 68.39% overall
Most Effective Dose 06 mg
Most Common Arrhythmia AVNRT
Most Frequent Symptom Palpitations
Most Common Side Effect Flushing
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Discussion

Our study found that palpitations were the most frequent symptom, affecting 94% of
participants, followed by dizziness (62%), chest pain (58%), and fatigue (50%). These findings align
with existing literature, which identifies palpitations as a hallmark feature of atrioventricular nodal re-
entrant tachycardia (AVNRT) and atrioventricular reciprocating tachycardia (AVRT) 213,
Notably, syncope was less common (24%), consistent with prior research indicating that while SVT can
cause significant discomfort, loss of consciousness is relatively rare '4.

The mean heart rate at presentation was 154.7 bpm, indicative of severe tachycardia typically
associated with AVNRT and AVRT 516, Such elevated rates can impair hemodynamic stability,
particularly in ventricular arrhythmias, as supported by previous studies '6. Despite this, blood
pressure remained relatively stable (mean 124.24/79.5 mmHg), though variability in readings suggested
differing individual responses to arrhythmia !7. Additionally, oxygen saturation (97.78%) was well-
maintained, reinforcing that early monitoring is crucial to prevent deterioration '%1°,

Adenosine dosing varied, with 56% receiving 6 mg, 38% requiring 12 mg, and 6% needing 18
mg. The predominance of 6 mg as the initial dose aligns with clinical guidelines, as most paroxysmal
SVT cases (AVNRT/AVRT) respond to lower doses, '>!13. However, the need for higher doses in some
patients suggests individual variability in drug response, necessitating dose adjustments for refractory
cases 1420,

AVNRT (54%) was the most prevalent arrhythmia, consistent with its status as the most
common paroxysmal SVT 2122, AVRT (30%) and atrial flutter (12%) were also significant, while 4% of
cases had normal sinus rhythm, highlighting the need for precise diagnostic evaluation 2°. Adenosine
demonstrated high diagnostic accuracy, correctly identifying 92.59% of AVNRT, 93.33% of AVRT,
and 83.33% of atrial flutter cases, reinforcing its utility in differentiating SVT subtypes !4,

Adenosine successfully terminated 85.18% of AVNRT and 86.67% of AVRT cases, confirming
its role as a first-line therapy for AV node-dependent tachycardias !°. In contrast, only one-third of atrial
flutter cases responded, as expected due to its atrial-dependent mechanism !4, Conversion times were
faster in AVNRT (15.44 + 4.98 sec) than in AVRT (18.57 + 6.50 sec), suggesting differences in re-
entrant circuit dynamics 3.

The most common adverse effect was flushing (42%), followed by chest pain (26%), dizziness
(22%), and dyspnoea (10%), consistent with adenosine’s known vasodilatory effects (Katritsis, 2018).
These transient reactions underscore the need for close monitoring during administration '4.

Following adenosine, 72% of patients required no further intervention, demonstrating its high
efficacy 2. However, 20% needed beta-blockers, 4% required calcium channel blockers, and 4%
underwent electrical cardioversion, indicating that adjuvant therapies may be necessary in some cases
23,20
CONCLUSION:

The current study findings confirm that adenosine is both a diagnostic and therapeutic cornerstone in
SVT management, with 89.75% diagnostic accuracy and 68.39% treatment success. The 6 mg dose was
effective in most cases, though dose escalation was needed in some. AVNRT was the predominant
arrhythmia, and palpitations were the leading symptom. While adenosine is highly effective, clinicians
must remain vigilant for transient side effects and consider alternative treatments in non-responsive
cases. These insights reinforce adenosine’s central role in SVT management while highlighting the
importance of personalized therapeutic approaches. Thus, the findings reject the null hypothesis (Ho)
and support the alternative hypothesis (H1), confirming that adenosine plays a significant diagnostic and
therapeutic role in differentiating and terminating these arrhythmias.

Recommendations:

Observe patients for transient side effects (flushing, chest pain, dizziness) and ensure hemodynamic
stability.

Use adenosine as a diagnostic tool to differentiate AVNRT, AVRT, and atrial flutter, particularly when
initial ECG findings are unclear.
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Further research should compare adenosine with other antiarrhythmics (e.g., IV beta-blockers) in terms
of conversion rates and side-effect profiles.
Investigate whether adenosine’s acute success correlates with reduced recurrence rates of SVT.
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