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Vasopressin for Cardiac Arrest

A Systematic Review and Meta-analysis

KoKo Aung, MD, MPH; Thwe Htay, MD

Background: The current guidelines for cardiopulmo-
nary resuscitation recommend vasopressin as an alter-
native to epinephrine for the treatment of adult shock-
refractory ventricular fibrillation. The objective of this
study was to determine the effectiveness of vasopressin
in the treatment of cardiac arrest.

Methods: We performed a systematic review and meta-
analysis of 1519 patients with cardiac arrest from 5 ran-
domized controlled trials that compared vasopressin and
epinephrine. Two reviewers conducted a systematic search
of electronic databases, complemented by hand searches,
to identify randomized trials. Reviewers evaluated the
quality of the trials, extracted data, and derived pooled
estimates using a random-effects model.

Results: There were no statistically significant differ-
ences between the vasopressin and epinephrine groups
in failure of return of spontaneous circulation (risk
ratio [RR], 0.81; 95% confidence interval [CI], 0.58-
1.12), death before hospital admission (RR, 0.72; 95%

CI, 0.38-1.39), death within 24 hours (RR, 0.74; 95% CI,
0.38-1.43), death before hospital discharge (RR, 0.96; 95%
CI, 0.87-1.05), or combination of number of deaths and
neurologically impaired survivors (RR, 1.00; 95% CI, 0.94-
1.07). Subgroup analysis based on initial cardiac rhythm
showed no statistically significant difference in the rate
of death before hospital discharge between the vasopres-
sin and epinephrine groups in any of the 3 subgroups:
ventricular fibrillation or ventricular tachycardia (RR, 0.97;
95% CI, 0.79-1.19), pulseless electrical activity (RR, 1.02;
95% CI, 0.95-1.10), or asystole (RR, 0.97; 95% CI, 0.94-
1.00).

Conclusions: There is no clear advantage of vasopres-
sin over epinephrine in the treatment of cardiac arrest.
Guidelines for Advanced Cardiac Life Support should not
recommend vasopressin in resuscitation protocols until
more solid human data on its superiority are available.
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S UDDEN DEATH FROM CARDIAC

arrest is a major public health
problem. The Centers for Dis-
ease Control and Preven-
tion, Atlanta, Ga, has esti-

mated that approximately 400 000
individuals in the United States experi-
ence a sudden cardiac arrest each year.1

Epinephrine has been the preferred medi-
cation for cardiopulmonary resuscitation
(CPR) for more than 40 years.2

A retrospective study3 of adults who
underwent resuscitation for out-of-
hospital cardiac arrest found significantly
higher plasma vasopressin concentration
in successfully resuscitated patients than
in nonresuscitated patients. A subse-
quent larger prospective study4 con-
firmed these findings. This highlighted
the importance of vasopressin in cardiac
arrest. In pigs with cardiac arrest, higher
levels of vasopressin during CPR accom-

panied improved coronary perfusion
pressure, myocardial blood flow, and
coronary venous pH.5-8

In contrast, a randomized study9 with
a porcine model showed that return of
spontaneous circulation (ROSC) was sig-
nificantly more likely in epinephrine-
treated pigs than in vasopressin-treated
pigs, despite improvement in myocardial
and cerebral blood flow in the latter.
Another animal study10 of CPR demon-
strated that vasopressin improved coro-
nary perfusion pressure but not neurologi-
cally normal survival.

The first published study11 of the effects
of vasopressin in human cardiac arrest was
a report of 8 adults with in-hospital car-
diac arrest, in whom administration of in-
travenous vasopressin prompted ROSC af-
ter failure with intravenous epinephrine and
defibrillation. In another human model of
prolonged cardiac arrest, 40% of the pa-
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tients who received vasopressin had
a significant increase in coronary per-
fusion pressure.12

In a small randomized trial13 of
out-of-hospital ventricular fibrilla-
tion (VF), the rates of successful re-
suscitation and survival for 24 hours
were significantly higher in patients
treated with vasopressin than in those
treated with epinephrine. At that
time, this was the only published
study of its kind. Based on these find-
ings, the resuscitation guidelines of
the American Heart Association and
the European Resuscitation Coun-
cil recommended that vasopressin
could be used as an alternative to epi-
nephrine for the treatment of adult
shock-refractory VF.2 Since the de-
velopment of these guidelines, more
data from clinical trials on the use of
vasopressin in CPR became avail-
able.14 This warrants a systematic re-
view of the evidence regarding the ef-
fectiveness of vasopressin in cardiac
arrest. The objective of the present
study was to determine the effective-
ness of vasopressin in patients with
cardiac arrest.

METHODS

STUDY SELECTION

Studies

Only randomized controlled trials that
usedhumansandsuchpatient-important
target outcomes as morbidity and mor-
talityasprimaryendpointswereincluded.
Observationalstudies,animalstudies,and
studies thatusedonlysurrogateoutcomes
were excluded.

Subjects and Interventions

The subjects of this review were pa-
tients with cardiac arrest who under-
went CPR in or out of the hospital. The
experimental group received intrave-
nous vasopressin, and the control group
received intravenous epinephrine.

Outcome Measures

The outcome measures evaluated in this
review were (1) failure of ROSC, (2)
death before hospital admission (for out-
of-hospital cardiac arrest), (3) death
within 24 hours, (4) death before hos-
pital discharge, and (5) the combina-
tion of number of deaths and neurologi-
cally impaired survivors.

SEARCH STRATEGY

Electronic searches of the following da-
tabaseswereconducted:MEDLINE(Janu-
ary 1966 to February 2004), EMBASE
(1974 to February 2004), Cochrane Cen-
tral Register of Controlled Trials (fourth
quarter of 2003), CINAHL (1982 to Feb-
ruary 2004), International Pharmaceuti-
cal Abstracts (1970 to February 2004),
and Database of Abstracts of Reviews of
Effects (first quarter of 2004). The search
was limited to human data. No restric-
tions were made based on the language
of the report. The following search terms
were used: vasopressin$.tw, heart arrest
(MeSH), (cardiac adj25 arrest).tw, asys-
tole.tw, ventricular fibrillation (MeSH),
(pulseless adj25 electrical adj25 activity)
.tw, cardiopulmonary resuscitation (MeSH),
(cardiopulmonary adj25 resuscitation)
.tw, and advanced cardiac life support
(MeSH). The bibliographies of relevant
publications, review articles, and in-
cluded studies were also searched. On-
going clinical trials and unpublished stud-

ies were searched via the Web on the
following sites: http://www.controlled-
trials.com, http://www.clinicaltrials.gov,
and http://www.centerwatch.com.

DATA EXTRACTION
AND SYNTHESIS

Two reviewers (K.A. and T.H.) indepen-
dently selected trials for inclusion in this
review. In the case of reports in lan-
guages with which the reviewers were un-
familiar, the services of external transla-
tors were sought. In assessing the
methodological quality of trials, special
significance was given to allocation con-
cealment, outcome assessment, blind-
ing, and completion of follow-up. The
6-item instrument developed and vali-
dated by Jadad et al15 was used for quan-
tification of the study quality. The same
2 reviewers independently performed data
extraction, and the results were cross-
checked by double-data entry. Disagree-
ments were resolved by discussion and
consensus. Agreement between review-
ers concerning searches and quality
assessment was measured, and Cohen �
statistics were calculated. Data entry and
analyses were performed using Coch-
rane Review Manager software (RevMan
version 4.2.3, Oxford, England). Hetero-
geneity between trials was tested by
means of a standard �2 test using P�.10
to indicate heterogeneity. We chose
to compare the event rates using risk
ratios (RRs) as summary statistics be-
cause they were more consistent across
the trials than odds ratios. The results of
pooled estimates were reported as RRs
with corresponding 95% confidence in-
tervals (CIs). A random-effects model
(DerSimonian-Laird method)16 was used
because of heterogeneity between stud-
ies. We also attempted analyses by using
a fixed-effects model (Mantel-Haenszel
test),17 but the resultant estimates essen-
tially did not change and hence will not
be reported. Subgroup analyses of the
trials were performed according to pre-
specified categories. The Egger test for
publicationbiaswasperformedusingStata
7.0 software (StataCorp LP, College
Station, Tex).

RESULTS

We identified 5 randomized con-
trolled trials (Figure 1), of which 4
were published in English13,14,18,19 and
1 in Chinese.20 The characteristics of
included studies are summarized in
Table 1. One of them was pub-
lished only as an abstract.19 The sub-
jects in 3 trials13,14,19 were patients
with out-of-hospital cardiac arrest,

Excluded42
Not an RCT26
Patients, Intervention, or Outcome Does Not
Meet Inclusion Criteria

16

Excluded16
Not an RCT14
Patients, Intervention, or Outcome Does Not
Meet Inclusion Criteria

2

Citations Retrieved for Detailed Evaluation21

RCTs Included in This Review5

κ = 0.72 for 2 Reviewers

κ = 1.00 for 2 Reviewers

Potentially Relevant Citations Screened for Retrieval63

Figure 1. Flowchart of study selection process. RCT indicates randomized controlled trial.
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while those in the remaining 2
trials18,20 had in-hospital cardiac ar-
rest. Two trials14,18 addressed car-
diac arrest with the initial rhythm of
VF, asystole, and pulseless electri-
cal activity, but 1 trial13 included only
VF (Table 2). The remaining 2 re-
ports19,20 provided no information on
the initial rhythm. Two trials13,14 were
performed in Europe, 1 trial18 in
Canada, and another20 in China. The
location of the trial was not re-
ported in 1 study.19 Three trials13,14,18

used 40 U of intravenous vasopres-
sin. One trial20 used 2 different dos-

ages, 0.5 U/kg of body weight (low
dose) and 1.0 U/kg of body weight
(high dose). Another one19 men-
tioned the use of 40 U of vasopres-
sin but did not give the route of
administration. A total of 1519 par-
ticipants from these 5 trials were in-
cluded in this review. One addi-
tional trial is in progress.

METHODOLOGICAL QUALITY
OF INCLUDED STUDIES

Three trials13,14,18 have Jadad scores of
5 (highest methodological quality).

The 2 remaining trials19,20 each scored
2. The interrater agreement between
the 2 investigators was 80% (�=0.64).
One trial19 was only reported in ab-
stract form, and this precludes a thor-
ough review of its methodological
quality. Specific methodological is-
sues are discussed herein.

Allocation Concealment

Allocationconcealmentwasadequate
in 3 trials.13,14,18 In 2 trials,19,20 it was
unclear whether the sequence of al-
location of participants to groups re-
mained concealed until after treat-
ments were allocated. One study,20

listedasarandomizedcontrolled trial
in the Cochrane Central Register of
Controlled Trials database, did not
provide adequate information on the
method of randomization.

Masking

In 3 trials,13,14,18 the patients and the
persons providing care were un-

Table 1. Characteristics of Included Studies

Source Location Participants Setting Intervention Outcome
Allocation

Concealment

Lindner et al,13 1997 Germany Adult patients with
cardiac arrest
(N=40); Age,
mean ± SE, y: 66 ± 4
(V) and 64 ± 3 (E)

Out of hospital Vasopressin, 40 U IV ROSC, survival to
hospital admission,
survival to 24 h,
survival to hospital
discharge, mean
Glasgow Coma
Scale at hospital
discharge

Adequate

Li et al,20 1999 China Adult patients with
cardiac arrest
(N=83); Age,
mean ± SD, y:
58.3 ± 21.3 (LDV),
55.8 ± 24.3 (HDV),
56.1 ± 20.3 (SDE),
and 55.7 ± 22.3
(HDE)

In hospital Vasopressin, 0.5 U/kg
(low dose) or 1.0
U/kg (high dose)

ROSC, survival to
hospital discharge

Unclear

Lee et al,19 2000 Unknown Patients with cardiac
arrest (N=10); Age:
unknown

Out of hospital Vasopressin, 40 U
(unknown route)

ROSC, neurological
outcome

Unclear

Stiell et al,18 2001 Canada Adult patients with
cardiac arrest
(N=200); Age,
mean ± SD, y:
70 ± 12 (V) and
70 ± 14 (E)

In hospital Vasopressin, 40 U IV ROSC, survival at 1 h,
survival to hospital
discharge,
neurological
function

Adequate

Wenzel et al,14 2004 Austria, Germany,
and Switzerland

Adult patients with
cardiac arrest
(N=1186); Age,
mean ± SD, y:
66.5 ± 14 (V) and
65.9 ± 14.2 (E)

Out of hospital Vasopressin, 40 U IV ROSC, survival at 1 h,
survival to hospital
discharge, cerebral
performance

Adequate

Abbreviations: E, epinephrine group; HDE, high-dose epinephrine group; HDV, high-dose vasopressin group; IV, intravenous; LDV, low-dose vasopressin group;
ROSC, return of spontaneous circulation; SDE, standard-dose epinephrine group; V, vasopressin group.

Table 2. Initial Cardiac Rhythm Across the Studies*

Source VF or VT PEA Asystole Other

Lindner et al,13 1997 100 0 0 0
Li et al,20 1999 Unknown Unknown Unknown Unknown
Lee et al,19 2000 Unknown Unknown Unknown Unknown
Stiell et al,18 2001 21.0 47.5 30.5 1
Wenzel et al,14 2004 39.8 15.7 44.5 0

Abbreviations: PEA, pulseless electrical activity; VF, ventricular fibrillation; VT, ventricular tachycardia.
*Data are given as percentage of patients.
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aware of the assigned treatment,
minimizing performance bias. In the
remaining 2 trials,19,20 the masking of
persons providing treatment was un-
clear. Although not explicitly stated,
it would seem safe to conclude that
the patients who experienced car-
diac arrest were unaware of the type
of medication they received.

Detection Bias

In 2 trials,14,18 the outcome assessors
were unaware of treatment assign-
ment. The issue of masking out-
come assessors was not explicitly ad-
dressed in the remaining 3 trials.13,19,20

Attrition Bias

The rates of follow-up were similar
in comparison groups in all 5 trials.
All participants in all trials were ana-
lyzed as randomized (intention-to-
treat analysis).

QUALITATIVE SYNTHESIS

Lindner et al13 reported a trial involv-
ing patients with VF resistant to de-
fibrillation. Vasopressin increased 24-
hour survival. The rate of ROSC,
proportion who survived to hospital
admission, proportion who sur-
vived to hospital discharge, and neu-
rological outcomes did not differ sig-
nificantly between the vasopressin
group and the epinephrine group.

Li et al20 reported a trial com-
paring 2 different dosages of vaso-
pressin and 2 different dosages of
epinephrine in patients with in-
hospital cardiac arrest. Their find-
ings indicated that high-dose vaso-
pressin (1.0 U/kg) significantly

increased the rate of ROSC and im-
proved the survival rate compared
with standard-dose (1.0 mg) and
high-dose (5.0 mg) epinephrine.

Lee et al19 published their trial only
in abstract form, with limited infor-
mation available on all dimensions of
the study. It was presented at the
American College of Emergency Phy-
sicians Research Forum. The vaso-
pressin group had a higher rate of
ROSC and a better neurological out-
come than the epinephrine group. To
the best of our knowledge, this trial
has not been published to date, and
efforts to obtain additional detailed in-
formation were unsuccessful.

The trial by Stiell et al18 showed
no statistically significant differ-
ences in the rate of ROSC, survival
to 1 hour, survival to 24 hours, sur-
vival to hospital discharge, and neu-
rological state of the survivors be-
tween the 2 groups.

Wenzel et al14 conducted the larg-
est trial. There were no statistically
significant differences in the rate of
ROSC,survival tohospitaladmission,
survival to hospital discharge, and
cerebralperformanceamongsurvivors
betweenthe2groups.Subgroupanaly-
ses showed advantages in survival
to hospital admission and survival to
hospital discharge in the vasopressin
group in the subset of patients with
asystole. No such difference was de-
tected among the subset of patients
with VF or pulseless electrical activ-
ity.Basedonthesefindings,anaccom-
panyingeditorial21 intheNewEngland
JournalofMedicine suggested that the
AmericanHeartAssociationshouldis-
sue an interim guideline incorporat-
ing the use of vasopressin in patients
with asystole.

The ongoing Vasopressin in Car-
diac Arrest Research Project in Pitts-
burgh, Pa,22 explores whether the ad-
dition of vasopressin to the standard
Advanced Cardiac Life Support pro-
tocol improves survival in out-of-
hospital cardiac arrest. Three hun-
dred twenty-four people may
participate in the trial. The results
are expected in 2005.

QUANTITATIVE SYNTHESIS

Statistical heterogeneity was de-
tected in 4 of 5 outcome variables.
When there are few trials, as in this
review, �2 test has a low power of de-
tecting heterogeneity if it is present.
The fact that �2 statistics are bigger
than their dfs in every outcome mea-
sured (with different numbers of
trials) also suggests the presence of
heterogeneity. We quantified hetero-
geneity by calculating I2 (Figures2,
3, 4, 5, 6, and 7). The values of I2

describe the percentage of total varia-
tion across studies that is due to het-
erogeneity rather than chance with-
out depending on the number of
studies in the meta-analysis.23

There were no statistically sig-
nificant differences between the
vasopressin and epinephrine groups
in all outcome measures (Figures 2,
3, 4, 5, and 6). A funnel plot was cre-
ated to test for publication bias. The
funnel plot appears asymmetric, but
there is no evidence of publication
bias using the Egger (weighted re-
gression) method (P = .24 for bias)
for failure of ROSC (Figure 8).

Clinical diversity such as varia-
tions in study location, study set-
ting, and underlying cause of car-
diac arrest among trials may have

RR (95% CI)

0.81 (0.58-1.12)

0.44 (0.16-1.21)

0.59 (0.38-0.91)

0.25 (0.04-1.52)

0.99 (0.71-1.39)

1.05 (0.98-1.12)

Total Events: 507 (Vasopressin), 511 (Epinephrine)

Test for Overall Effect: z = 1.29 (P = .20)

Source

Lindner et al,13 1997

Li et al,20 1999

Lee et al,19 2000

Stiell et al,18 2001

Wenzel et al,14 2004

Total

Weight, %

8.32

23.05

3.00

27.47

38.16

100.00

Epinephrine, No./Total No.

9/20

29/43

4/5

39/96

430/597

761

Vasopressin, No./Total No.

4/20

16/40

1/5

42/104

444/589

758

0.10 0.20 0.50 1.00 5.002.00 10.00
RR (95% CI)

Favors
Vasopressin

Favors
Epinephrine

Test for Heterogeneity: χ4 = 12.08 (P = .02), I 2 = 66.9%2

Figure 2. Failure of return of spontaneous circulation. CI indicates confidence interval; RR, risk ratio. Vertical lines represent RR of 1; squares, individual study;
diamond, pooled effect; arrowhead, the farthermost point of the horizontal line (CI) falls beyond the left margin of the scale.
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contributed to heterogeneity. How-
ever, variations in initial rhythm
seem to be the major factor respon-
sible. For example, VF or ventricu-
lar tachycardia accounted for only

21% of the initial cardiac arrest
rhythms in the trial by Stiell et al,18

whereas it accounted for all initial
rhythms in the trial by Lindner et al13

(Table 2). When subgroup analysis

based on initial rhythm was per-
formed (thereby eliminating the
related clinical heterogeneity), the
statistical heterogeneity became less
or nonexistent (lower I2, �2�df;

Total Events: 381 (Vasopressin), 424 (Epinephrine)

Test for Overall Effect: z = 0.97 (P = .33)

Total

RR (95% CI)

0.72 (0.38-1.39)

0.46 (0.22-0.97)

0.92 (0.85-1.00)

Source

Lindner et al,13 1997

Wenzel et al,14 2004

Weight, %

35.45

100.00

64.55

Epinephrine, No./Total No.

13/20

617

411/597

Vasopressin, No./Total No.

6/20

375/589

609

0.10 0.20 0.50 1.00 5.002.00 10.00
RR (95% CI)

Favors
Vasopressin

Favors
Epinephrine

Test for Heterogeneity: χ1 = 3.36 (P = .07), I 2 = 70.2%2

Figure 3. Death before hospital admission. CI indicates confidence interval; RR, risk ratio. For explanation of symbols, see legend to Figure 2.

Total Events: 85 (Vasopressin), 89 (Epinephrine)

Test for Overall Effect: z = 0.90 (P = .37)

RR (95% CI)

0.74 (0.38-1.43)

0.50 (0.28-0.89)

0.97 (0.83-1.14)

Source

Lindner et al,13 1997

Total

Stiell et al,18 2001

Weight, %

41.40

100.00

58.60

Epinephrine, No./Total No.

16/20

116

73/96

Vasopressin, No./Total No.

8/20

77/104

124

0.10 0.20 0.50 1.00 5.002.00 10.00
RR (95% CI)

Favors
Vasopressin

Favors
Epinephrine

Test for Heterogeneity: χ1 = 4.99 (P = .03), I 2 = 80.0%2

Figure 4. Death within 24 hours. CI indicates confidence interval; RR, risk ratio. For explanation of symbols, see legend to Figure 2.

RR (95% CI)

0.96 (0.87-1.05)

0.71 (0.47-1.06)

0.83 (0.68-1.01)

0.50 (0.16-1.59)

1.02 (0.92-1.14)

1.00 (0.96-1.04)

Source

Lindner et al,13 1997

Li et al,20 1999

Lee et al,19 2000

Stiell et al,18 2001

Wenzel et al,14 2004

Total Events: 657 (Vasopressin), 673 (Epinephrine)

Test for Overall Effect: z = 0.92 (P = .36)

Total

Weight, %

5.25

15.79

0.70

31.64

46.62

100.00

Epinephrine, No./Total No.

17/20

39/43

4/5

83/96

530/588

752

Vasopressin, No./Total No.

12/20

30/40

2/5

92/104

521/578

747

0.10 0.20 0.50 1.00 5.002.00 10.00
RR (95% CI)

Favors
Vasopressin

Favors
Epinephrine

Test for Heterogeneity: χ4 = 8.05 (P = .09), I 2 = 50.3%2

Figure 5. Death before hospital discharge. CI indicates confidence interval; RR, risk ratio. For explanation of symbols, see legend to Figure 2.

RR (95% CI)

1.00 (0.94-1.07)

0.40 (0.14-1.17)

1.02 (0.93-1.12)

1.00 (0.98-1.02)

Total Events: 648 (Vasopressin), 650 (Epinephrine)

Test for Overall Effect: z = 0.11 (P = .91)

Source

Lee et al,19 2000

Stiell et al,18 2001

Wenzel et al,14 2004

Total

Weight, %

0.33

27.08

72.59

100.00

Epinephrine, No./Total No.

5/5

85/96

560/576

677

Vasopressin, No./Total No.

2/5

94/104

552/567

676

0.10 0.20 0.50 1.00 5.002.00 10.00
RR (95% CI)

Favors
Vasopressin

Favors
Epinephrine

Test for Heterogeneity: χ2 = 3.03 (P = .22), I 2 = 33.9%2

Figure 6. Combination of number of deaths and neurologically impaired survivors. CI indicates confidence interval; RR, risk ratio. For explanation of symbols, see
legend to Figure 2.
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Figure 7). The small number of trials
and differences in their characteris-
tics precluded the use of metaregres-
sion, a technique that can be used
to investigate heterogeneity.

Pooled analysis of continuous
data on neurological performance at
the time of hospital discharge would
have increased the statistical power
in comparing the effects of vasopres-
sin and epinephrine. We were un-
able to perform such an analysis be-
cause of the variations in the tools
used to measure neurological per-
formance in different trials.

Data on death before hospital dis-
charge in subgroups based on initial
cardiac rhythm were available in 3
trials.13,14,18 All of them were of the
highest methodological quality (Ja-
dad score, 5). There was no statisti-
cally significant difference in the rate
of death before hospital discharge in
subgroups concerning VF and ven-

tricular tachycardia (RR, 0.97; 95%
CI, 0.79-1.19), pulseless electrical ac-
tivity (RR, 1.02; 95% CI, 0.95-1.10),
or asystole (RR, 0.97; 95% CI, 0.94-
1.00) (Table3 and Figure 7). These
summary estimates, however, should
be interpreted cautiously because
their meta-analysis reduced the num-
ber of studies from 5 to 2 or 3.

COMMENT

Based on the evidence summarized
in this systematic review, we could
not confirm any clear survival ad-
vantages for using vasopressin in pa-
tients experiencing cardiac arrest.
One might argue that some of the CIs

RR (95% CI)

0.97 (0.79-1.19)

0.71 (0.47-1.06)

1.13 (0.75-1.68)

1.02 (0.93-1.11)

1.02 (0.95-1.10)

1.00 (0.88-1.14)

1.03 (0.95-1.12)

0.97 (0.94-1.00)

1.02 (0.89-1.17)

0.97 (0.94-1.00)

0.99 (0.95-1.02)

Ventricular Fibrillation or
Ventricular Tachycardia

Lindner et al,13 1997

Stiell et al,18 2001

Wenzel et al,14 2004

Total Events: 210 (Vasopressin), 227 (Epinephrine)

Test for Overall Effect: z = 0.31 (P = .75)

Subtotal

Pulseless Electricity Activity

Stiell et al,18 2001

Wenzel et al,14 2004

Total Events: 135 (Vasopressin), 121 (Epinephrine)

Test for Overall Effect: z = 0.62 (P = .53)

Subtotal

Asystole

Stiell et al,18 2001

Wenzel et al,14 2004

Total Events: 278 (Vasopressin), 282 (Epinephrine)

Test for Overall Effect: z = 1.94 (P = .05)

Subtotal

Total Events: 623 (Vasopressin), 630 (Epinephrine)

Test for Overall Effect: z = 0.64 (P = .52)

Total

Weight, %

0.76

0.77

14.13

15.66

6.78

15.32

22.10

6.13

56.11

62.24

100.00

Epinephrine,
No./Total No.

17/20

12/18

198/245

283

47/52

74/81

133

24/26

258/262

288

704

Vasopressin,
No./Total No.

12/20

18/24

180/219

263

39/43

96/102

145

33/35

245/257

292

700

0.50 0.70 1.00 1.50 2.00
RR (95% CI)
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Figure 7. Death before hospital discharge in subgroups. CI indicates confidence interval; RR, risk ratio. For explanation of symbols, see legend to Figure 2.

2

0

–2

–4
0 10 20 30

Precision

St
an

da
rd

ize
d 

Ef
fe

ct

Figure 8. Egger publication bias funnel plot.
Note that the 95% confidence intervals of the
regression line’s y intercept include zero.
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are too wide to demonstrate its su-
periority over epinephrine. Even if
that is the case, the effect measures
revealed by this review suggest that
the magnitude of survival advan-
tage that can potentially be offered by
vasopressin would not be large from
the perspective of an individual pa-
tient. However, from the public
health perspective, small treatment
effects could be translated to poten-
tially large numbers of additional sur-
vivors in the United States alone,
given the high prevalence of sudden
cardiac arrest. More subjects from fu-
ture trials using the same outcome
variables should improve the preci-
sion of effect measures.

Our meta-analysis suggests that
vasopressin may be at least equiva-
lent to epinephrine relative to ROSC
or survival. However, including
vasopressin in the standard Ad-
vanced Cardiac Life Support algo-
rithms has substantial financial and
practical implications. The cost of 40
U of vasopressin is approximately 15
times greater than that of 1 mg of
epinephrine.24 The cost associated
with stocking vasopressin injec-
tion vials in every crash cart in all
health care entities and emergency
medical systems will be consider-
able. Such cost would be worth-
while if the certainty of the benefit
of having extra survivors is proved
beyond reasonable doubt. Neuro-
logically normal survival (indi-
cated by the combination of num-
ber of deaths and neurologically
impaired survivors in this review) is
the outcome that matters most for
the patients and their families.
Vasopressin did not perform any bet-
ter than epinephrine in this regard.

It has been postulated that vaso-
pressin use may be advantageous at
later times because it has a more
powerful vasoconstrictive effect un-
der hypoxic and acidotic condi-
tions.25 If this theory were true, the
studies of out-of-hospital cardiac ar-
rest13,14 should give better results
with vasopressin compared with in-
hospital cardiac arrest.18,20 The data
extracted in our review showed that
such was not the case. Although re-
sponse times may vary depending on
the model of emergency care used
in different regions of the world (as
described further in this section),
careful analysis of the trials in-

cluded in this review showed that re-
sponse times in studies involving
out-of-hospital cardiac arrest were
longer.

A sizable proportion of the pa-
tients in the vasopressin group also
received epinephrine when the ini-
tial doses of vasopressin failed.13,14,18

The apparent effectiveness of vaso-
pressin in some of these studies may
be because of confounding effects of
epinephrine.

The superiority of vasopressin over
epinephrine in asystole in the trial by
Wenzel et al14 must be viewed cau-
tiously. In any given clinical trial, the
observed treatment effect could vary
across subgroups through random
variation. A difference between sub-
groups is based on an observational
comparison and may exist because of
confounding by other factors. The in-
formation on whether each poten-
tial prognostic variable at baseline was
equally distributed between the 2
comparison groups in the asystole
subgroup could not be abstracted
from the article. The risk of � error
exists when performing multiple sub-
analyses. Bonferroni adjustment26 or
similar multiple testing adjustments
may be necessary in such cases. More-
over, the upper limit of the CI around
the odds ratio for death before hos-
pital discharge in the asystole sub-
group was 1.00, indicating that there
could be no effect. In the asystole sub-
group of our meta-analysis, the CI
reached but did not pass 1.00. This
suggests that there may or may not be
a treatment effect. The trend slightly
favored vasopressin, but it did not
reach the statistically significant level.

Our review has some limita-
tions. Not all outcomes of interest
were available for every trial in-
cluded. As a result, pooled esti-
mates of some outcomes were de-
rived from only 2 or 3 trials. There
are many confounders in a cardiac

arrest trial. Examples include by-
stander CPR, time to initiate CPR,
time to intubation, time to first
shock, and time to first Advanced
Cardiac Life Support medication.
Moreover, the Franco-German
model of emergency care is differ-
ent from the Anglo-American model.
In the former, the ambulance is
staffed with physicians, and down-
time is different from that in the An-
glo-American model. The study
quality tools we used did not ad-
dress these confounders. There-
fore, pooling the results of the stud-
ies conducted in locations where the
models of emergency care are dif-
ferent is another limitation of our
analysis. The wide quality varia-
tion in the trials pooled, the possi-
bility of confounding, and the nearly
statistically significant difference in
some end points could have af-
fected the accuracy of the pooled es-
timates of the treatment effect,
which, therefore, must be inter-
preted with caution.

CONCLUSIONS

Contrary to findings in animal trials,
our synthesis of the published hu-
man trials demonstrated no clear ad-
vantage of vasopressin over epineph-
rine in the treatment of cardiac
arrest. Similarly, there was no evi-
dence of harm with the use of vaso-
pressin. This subject should be re-
visited on the completion of the
ongoing Pittsburgh trial.22 When a
new treatment is not superior to an
old treatment, using the less expen-
sive and time-honored old treat-
ment may be preferable. The Ameri-
can Heart Association and the
International Liaison Committee on
Resuscitation should consider our
findings when revising the resusci-
tation guidelines in 2005.

Table 3. Comparison of Death Before Hospital Discharge Between Subgroups
Based on Initial Cardiac Rhythm (Random-Effects Model)

Initial Rhythm Risk Ratio (95% CI) Risk Difference (95% CI)

Ventricular fibrillation or ventricular
tachycardia

0.97 (0.79 to 1.19) –0.03 (–0.19 to 0.13)

Pulseless electrical activity 1.02 (0.95 to 1.10) 0.02 (–0.04 to 0.08)
Asystole 0.97 (0.94 to 1.00) –0.03 (–0.06 to 0.00)

Abbreviation: CI, confidence interval.
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