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CASE REPORT

A case of SVT: response to the third dose
of Adenosine
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ABSTRACT )

Background: Supraventricular tachycardia (SVT), manifested as rapid and regular heartbeat, is the most
frequent symptomatic tachyarrhythmia requiring medical intervention in children. SVT occurs in 1 in every
250-1,000 children. The heart rate can be as high as 180 beats/minute in children and 220 beats/minute in
Infants. Evidence suggests that the primary dose of adenosine should be given as 0.1 mg/kg, administered in
an intravenous bolus with a dose up to 6 mg. If the primary dose is insufficient, then the amount is increased
by 0.1 mg/kg-0.2 mg/kg to a maximum of 12 mg. Our case demonstrates the response to adenosine after the
third dose.

Case presentation: A 12-year-old boy, previously diagnosed with recurrent SVT, presented with a complaint of
palpitation for the last 30 minutes. There was no obvious trigger for his palpitation on history and examination.
He was conscious, well looking with normal blood pressure, and good perfusion. We started the management
in accordance with pediatric advanced life support guidelines, in which we noted a partial response after the
administration of the second dose of adenosine. Subsequently, a third dose of adenosine of 0.2 mg/kg was
administered, terminating SVT and regaining a normal sinus rhythm in the patient.

Conclusion: After reviewing recent evidence regarding stable SVT management and adenosine side effects, we
found that there is no evidence limiting the use of adenosine to only two doses, especially in a case of short or
minimal response following the second dose.
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Introduction

Supraventricular tachycardia (SVT), manifested as rapid
and regular heartbeat, is the most frequent symptomatic
tachyarrhythmia requiring medical intervention in
children. SVT occurs in 1 in every 250-1,000 children.
The heart rate can be as high as 180 beats/minute
in children and 220 beats/minute in Infants [1]. Its
pathophysiology can be due to a pathological electrical
connection and conduction between the atrium and
ventricle or due to a pathological recurrent conduction
inside the atrioventricular node (AV) [1,2]. The clinical
manifestation for infants or children with SVT differs
with their age, tachycardia rate and duration, and any
underlying cardiac pathologic condition [3]. Therefore,
the frequency of SVT occurrence can range from few/
year to few every week. Its treatment and management
is dependent on the severity of the condition and
cardiovascular stability of the patient [1].

Adenosine is an endogenous nucleoside found in the
cardiac conduction system and it affects its cell membrane
through Al-purinoceptors [4]. It is a first-choice
antiarrhythmic drug for treating patients with SVT at any

age [1]. Adenosine is administered to stabilize patients
with SVT when vagal maneuvers fail and destabilize
patients before performing cardioversion. It could
terminate SVT among 77% of SVT cases [5]. Evidence
suggests that the primary dose of adenosine should be
given as 0.1 mg/kg, administered in an intravenous
(IV) bolus with dose up to 6 mg. If the primary dose is
insufficient, then the amount is increased by 0.1 mg/kg-
0.2 mg/kg to a maximum of 12 mg [1].

Adenosine is a safe, effective, rapid action, and
convenient drug for treating and managing SVT
[6]. Due to its short half-life, it has only mild, short-
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lived side effects. However, side effects such as
ventricular extrasystoles, temporary complete AV block
(for <6 seconds), sinus bradycardia (for <40 seconds),
nausea, headache, flushing, and disturbance in the
respiratory system can still be seen in rare cases [7].

Case Report

A 12-year-old boy, with a known case of recurrent SVT,
presented to the emergency department with a complaint
of palpitation for the last 30 minutes. The patient was
feeling no special change in his state of health till he
started to feel his heartbeats, which started suddenly
while he was comfortably and unstressed watching
TV. This palpitation continued until he presented to
our emergency department. He had no history of fever,
change in the level of consciousness, shortness of breath,
cyanosis, apnea, and syncopal attack. Other systemic
reviews were unremarkable. He was taking metoprolol
regularly which was stopped 2 months ago by his pediatric
cardiologist, who planned to perform ablation in case of a
recurrence of an SVT attack. He had a history of similar
presentations, a total of four stable SVT attacks, with the
last one being 7 months before the current presentation.
Physical examination revealed a conscious and well-
looking child. Vital signs were all stable, except for his
heart rate, which was 254 beats per minute with good
tissue perfusion.

He was put on a resuscitation bed, and immediately a
12-lead electrocardiogram (ECG) recording was initiated
(Figure 1). The resulting ECG showed narrow QRS
complex tachycardia in the patient at the rate of 254 beats/
minute with a fixed beat-to-beat interval and an absent P
wave. The impression of a stable SVT was established.
Concurrently after inserting the IV line, vagal stimulation
was ongoing (carried out twice by blowing into a closed

straw only for around 30 seconds in each trial), but there
was no response.

Once the IV line was established (in the left hand
peripheral IV line, using 20 gage), we began
administering adenosine with a primary dose of 0.1 mg/
kg IV as the standard (rapidly followed by saline flush),
which showed no response 1 minute later, and the second
dose of adenosine was increased to 0.2 mg/kg IV as the
standard (rapidly followed by saline flush), which resulted
in around 8 seconds of complete heart block, followed
by a minimal response of 2 seconds of the regular sinus
rhythm, which soon reverted back to SVT, as shown in
the ECG (Figure 2). Afterward, 5 minutes later, we noted
a partial response with the second dose, so we decided
to administer the third dose of adenosine of 0.2 mg/kg
IV as the standard (rapidly followed by saline flush) and
hence the patient had a stable SVT, which resulted in a
complete heart block for about 9 seconds, followed by
a sustained regular sinus rhythm, as shown in the ECG
(Figure 3). The 12-lead ECG after stabilization of the
patient is shown in Figure 4. The patient was seen by
a pediatric cardiologist afterward; he was admitted for
observation for 24 hours and resumed his metoprolol 25
mg once daily. During the admission, he did not develop
SVT attacks and was discharged home on the same
B-blocker, with an appointment for cardiac ablation.

Discussion

In our patient, we followed the pediatric advanced life
support (PALS) guidelines [8,9], in which we started
with adenosine with a primary dose of 0.1 mg/kg, which
showed no response. Subsequently, adenosine’s second
dose was increased to 0.2 mg/kg, which resulted in 8
seconds of complete heart block and a minimal response
of 2 seconds of the regular sinus rhythm soon, followed
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Figure 1. ECG showing narrow QRS complex tachycardia in the patient at the rate of 254 beats/minute
with a fixed beat-to-beat interval and an absent P wave.
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Figure 2. Eight seconds of complete heart block, followed by a minimal response of 2 seconds of the
regular sinus rhythm, which soon reverted back to SVT.

Al M—’“ \““\Aﬁjv—ﬁ”‘“ﬁ

l/g_\,_rd -»-m-—«u-—«——m/n«_\_\ \_,_.Jk/f-’
Af%\.-_m‘\\ | 1’

!

wﬁUJ;Ju\._«MMU\—«MV JMJMMJNMM
1)

|
4 m“——"-v‘*‘—\_’\.,‘,—n—-\/—mv-«—,,—u\n WEARE Ty R PRy

)
Mu’\ﬁ%\ ,_—.,—“.—..,\(—z—// jw“ N-\/\"‘ Y~

™

i

J\«».JL—'JJM-JL«U M.J\AIJWJ\—\/ wJp\,j\,JJ\waJ\m
! s BRI J1
w«»«

| (S
| |

’\\f—"\/""\/—’\/“/\/"'\/"" N‘-‘\r“v\.’m/‘”'\ﬂ\/‘"’\/"f\/\f"ﬂ

mamil U)o Uy 1 U O U, _ﬁu\,sljp.,uhbx_uwu\*u&hl.mﬁ'

LA LA
‘_’_’_-___,4,1\-————“—’\———-~J\__,H \_,_,’J\-au/\”* /\_“"\—" =

Y:M_m‘

| n ! £k
—'\"T’—'\-m\,\_ ,/_,-«v.r-fuu‘vs—'\ﬁ./b—ﬁ*\h»«»«»—\ fwmﬁw\pmm

—*'\”f‘ —— /_’q'\r—v\—\J f_‘rjw_.,J,\,.ﬂ—‘v-vJ"} {_‘_J‘\-’—J v—‘J[\ﬁ“”‘.rw'\J"*f—J r*'”r«“rjf\/*i’\r“ ;\rvlrv—Jr

1 | [} ! | [l 1 1 ' | ! | ! |

”\‘f\:\_ ‘ e f/\\‘/\_‘f\___/u/\_g '\” /\—JAM/\__J]A—.\.'JLN/..J/\—MW/\-J
ﬂfﬂk A Hamn HLLJ/\W\)LJ \.J/v »_J/L.J‘; L_JAJ \ﬂﬁm‘ i ‘m\fu AJ/\J/M ]A\z
s ~—+ww|fw$ i

H\“_N)N}/\wv\—ﬂf@/HNW”V“\/“*V““\‘“P“I‘ R A AR B

-—J‘J\~————-—-———‘~w\—-———1/&«\ﬁ1 AN MJHU\MMIMU“ﬁJ aunﬁﬁrw\ﬁ\/b\ HV\*.‘J\-JL/HV\—\U\*\M

MACHS 010A1 01640 B BOmmis 100 mearm? ||

| MACSS o10A | 1640 Hs 250 mme 100 movmY.

Figure 3. A complete heart block for about 9 seconds, followed by a sustained regular sinus rhythm.

by SVT reinitiation. Based on the partial response of the
second dose and the evidence of adenosine’s relative
safe profile, administration of adenosine’s third dose of
0.2 mg/kg was permitted, which resulted in a complete
heart block for about 9 seconds, followed by a sustained
regular sinus rhythm.

A previous retrospective study conducted among children
of mean age 3.1 years with SVT reported similar results to
our findings supporting administration of multiple doses
of adenosine. Almost 30% of children were administered
a single dose of adenosine [mean + standard deviation
(SD) = 112 £ 35 pg/kg], 41% received two doses (mean
+SD = 188 £ 55 ng/kg), 24% received three doses (mean
+ SD = 249 + 108 pg/kg), and 4% of children received
four doses with responses to 300 pg/kg [10].

Another study was conducted among 43 patients with
a history of SVT aged from 1 day to 16 years old.
Adenosine was used as an intervention, with an initial
dose of 0.05 mg/kg and increased, if required, up to 0.3
mg/kg/dose. The largest administrated bolus dose in this
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study was 0.5 mg/kg/dose for a single patient. This study
concluded adenosine as a safe and effective drug in the
management of SVT in children [6]. In another study, a
range of 0.05-0.1 mg/kg was used as the initial dose of
adenosine [11].

In Oman, for three girls with SVT, aged 4.5 years, 5
years, and 9 years old, respectively, adenosine was
administrated in an IV bolus with an initial dose of 0.1
mg/kg and repeat dose of 0.2 mg/kg, with a maximum
dose of 0.3 mg/kg. The oldest girl (9 years old) required
three doses of adenosine to arrest SVT, concluding IV
bolus administration of adenosine as the most appropriate
intervention to terminate SVT in patients not responding
to vagal stimulation [12].

An experimental study was conducted on the administered
incremental doses of adenosine of 100, 200, and 300 ug/
kg for 85 children with SVT aged from 6 days to 14 years
old, according to PALS guidelines [8,9]. It was reported
that adenosine administration effectively reverted 97
cases of SVT back to sinus rhythm. A smaller dose of
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Figure 4. The 12-lead ECG after stabilization of the patient.
100 ng/kg was effective among 36.4%, while those Funding
(44.3%) who did not respond to 100 pg/kg received a None.

higher dose of 200 pg/kg, and 25 patients who did not
respond to previous low doses received a dose of 300
png/kg. It was concluded that adenosine is significantly
effective in treating SVT among children, and a higher
dose of 200 pg/kg might be administrated as the initial
dose, particularly in children with preexcitation [13].

Another study on 43 children suffering from SVT and
treated with adenosine between 1992 and 1995 reported
some associated risks including abdominal pain,
tiredness, light-headedness, nausea, and discomfort at
the injection site. All these side effects were temporary
and short-lived, and none of them required treatment [6].

Conclusion

This case illustrates the need for multiple doses of
adenosine, not limited to only two doses, especially in
a case of short or minimal response to the second dose,
keeping in mind the evidence of a relatively safe profile
of adenosine.

List of Abbreviations

ECG Electrocardiogram

v Intravenous

kg Kilogram

Mg Milligram

PALS Pediatric advance life support
SD Standard deviation

SVT Supraventricular tachycardia
ug Microgram

Conflict of interests
The authors declare that there is no conflict of interests
regarding the publication of this article.

169

Consent for publication
Written informed consent was obtained from the parents to
publish this case report and accompanying images.

Ethical approval
Ethical approval is not required at our institution to publish
an anonymous case report.

Author details

Amal Yousif 23, Ali Aljabri‘*>, Monther Alshahrani**

1. Pediatric Emergency Department, King Abdullah Specialist
Children Hospital, Ministry of the National Guard - Health
Affairs, Riyadh, Saudi Arabia

2.King Abdullah International Medical Research Center,
Riyadh, Saudi Arabia

3. King Saud Bin Abdulaziz University for Health Sciences,
Riyadh, Saudi Arabia

4. Pediatric Department, Taif University, Taif, Saudi Arabia.

5. Alazizyah Children Hospital, Ministry of Health, Jeddah,
Saudi Arabia

References

1. Manole MD, Saladino RA. Emergency department
managementofthe pediatric patient with supraventricular
tachycardia. Pediatr Emerg Care. 2007;23(3):176-85; quiz
186-9. https://doi.org/10.1097/PEC.0b013e318032904c.
PMID: 17413437.2. 2. Ros SP, Fisher EA, Bell TJ. Adenosine
in the emergency management of supraventricular
tachycardia. Pediatr Emerg Care. 1991;7(4):222-3.
https://doi.org/10.1097/00006565-199108000-00006.
PMID: 1758775.

Abdulla R. The science and practice of pediatric
cardiology. Pediatr Cardiol [Internet]. 1998;19(3):211.
Available from: https://doi.org/10.1007/s002469900286


https://doi.org/10.1097/PEC.0b013e318032904c
https://doi.org/10.1097/00006565-199108000-00006
https://doi.org/10.1007/s002469900286

Tucker AL, Linden J. Cloned receptors and cardiovascular
responses to adenosine. Cardiovasc Res. 1993
Jan;27(1):62-7. https://doi.org/10.1093/cvr/27.1.62.
PMID: 8458033.

Losek JD, Endom E, Dietrich A, Stewart G, Zempsky
W, Smith K. Adenosine and pediatric supraventricular
tachycardia in the emergency department: multicenter
study and review. Ann Emerg Med. 1999;33(2):185—
91. https://doi.org/10.1016/s0196-0644(99)70392-6.
PMID: 9922414.

Sherwood MC, Lau KC, Sholler GF. Adenosine in the
management of supraventricular tachycardia in children.
J Paediatr Child Health. 1998;34(1):53-6. https://doi.
org/10.1046/j.1440-1754.1998.00153.x. PMID: 9568942.

Till J, Shinebourne EA, Rigby ML, Clarke B, Ward DE,
Rowland E. Efficacy and safety of adenosine in the
treatment of supraventricular tachycardia in infants and
children. Br Heart J. 1989;62(3):204-11.

de Caen AR, Berg MD, Chameides L, Gooden CK,
Hickey RW, Scott HF, et al. Part 12: pediatric advanced
life support: 2015 American Heart Association
Guidelines Update for Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care. Circulation.
2015;132(18 Suppl 2):S526-42. https://doi.
org/10.1161/CIR.0000000000000266. PMID: 26473000;
PMCID: PMC6191296

Kleinman ME, de Caen AR, Chameides L, Atkins DL,
Berg RA, Berg MD, et al. Part 10: pediatric basic and

170

10.

11.

12.

advanced life support: 2010 International Consensus
on Cardiopulmonary Resuscitation and Emergency

Cardiovascular  Care  Science  With  Treatment
Recommendations. Circulation. 2010;122(16
Suppl 2):S466-515. https://doi.org/10.1161/

CIRCULATIONAHA.110.971093.
PMCID: PMC3748977.

Diaz-Parra S, Sdnchez-Yafiez P, Zabala-Arguelles |, Picazo-
Angelin B, Conejo-Mufioz L, Cuenca-Peird V, et al. Use
of adenosine in the treatment of supraventricular
tachycardia in a pediatric emergency department.
Pediatr Emerg Care. 2014;30(6):388-93. https://doi.
org/10.1097/PEC.0000000000000144. PMID: 24849273.

Ralston MA, Knilans TK, Hannon DW, Daniels SR.
Use of adenosine for diagnosis and treatment of
tachyarrhythmias in pediatric patients. J Pediatr.
1994;124(1):139-43. https://doi.org/10.1016/s0022-
3476(94)70270-5. PMID: 8283364.

Venugopalan P, Shakeel A, Al Amry A, Jaya S.
Supraventricular tachycardia in children: a report of
three cases, diagnosis and current management. J
Sci Res Med Sci. 2000;2(1):59-64. PMID: 24019708;
PMCID: PMC3174697.

Qureshi AU, Hyder SN, Sheikh AM, Sadiq M. Optimal dose
of adenosine effective for supraventricular tachycardia in
children. J Coll Physicians Surg Pak. 2012;22(10):648-51.
https://doi.org/10.2012/JCPSP.648651. PMID: 23058149

PMID: 20956258;


https://doi.org/10.1093/cvr/27.1.62
https://doi.org/10.1016/s0196-0644(99)70392-6
https://doi.org/10.1046/j.1440-1754.1998.00153.x
https://doi.org/10.1046/j.1440-1754.1998.00153.x
https://doi.org/10.1161/CIR.0000000000000266
https://doi.org/10.1161/CIR.0000000000000266
https://doi.org/10.1161/CIRCULATIONAHA.110.971093
https://doi.org/10.1161/CIRCULATIONAHA.110.971093
https://doi.org/10.1097/PEC.0000000000000144
https://doi.org/10.1097/PEC.0000000000000144
https://doi.org/10.1016/s0022-
https://doi.org/10.2012/JCPSP.648651

