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Abstract

BACKGROUND : The National Institute of Health (NIII) guidelines highly recommend using vaso-
pressin as well as adrenaline for resuscitation. However, as health insurance does not cover resuscita-
tion with vasopressin in Japan, it has not yet been introduced. As a part of a National Hospital Organi-
zations’ multi—center study, we conducted a follow—up study of out—of-hospital cardiopulmonary arrest
(CPA) cases using vasopressin at 14 emergency and critical care centers.

METHODS : The CPA patients (patients from 18 to 79 years old) with witnesses were alternately as-
signed to receive injections of either a combination of vasopressin and adrenaline or adrenaline alone.

RESULTS: A total of 84 informed and consenting patients were examined over 2 years : 47 patients

(M/F=2918, age 69.7+13.4) received 40 mg of vasopressin as soon as possible after the first dose of
1 mg adrenaline, followed by administration of 1mg adrenaline if needed ; 37 patients (M/F=21/16,
age 68.4=12. 2)received only adrenaline 1 mg every 3 minutes. No significant differences were seen be-
tween the combination—therapy and adrenaline only groups in baseline characteristics. Among the com-
bination—therapy group, 18 out of 47 patients (38.2%) showed return of spontaneous circulation

(ROSC) . however no one survived more than 1month. In the meantime, 9 out of 37 patients in the
adrenaline—only group (24.3%) showed ROSC, and 2 patients survived more than 1 month. As com-
pared with adrenaline alone, the rates of ROSC and long term survival for the combination—therapy
group showed no significance.

CONCLUSIONS : Resuscitation using vasopressin is less likely to effect significant changes in the im-
provement of CPA patients compared with adrenaline alone.
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Table 1

Criteria for registration and exclusion

(Criteria for registration)
From 18 to 79 years old

I, =

Cases with witnesses.

N oo e w

essential,
(Criteria for exclusion)

Cases with out-of- hospital Cardiopulmonary Arrest

(CPA).

It was not important if bystander cardiopulmonary resuscitation (CPR) had been performed or not.

It was not important if defibrillation had been performed before arrival at the hospital or not.

The cause of CPA could be either intrinsic or extrinsic.

Informed consent from the patient himself/herself or his/her family for participation in this study was

1. Patients in whom adrenaline had been administered before arrival at the hospital.

2. Patients who had already been involved in other studies or clinical trials.

3. Patients who were suspected of having committed any crime.

4. In addition to the exclusions listed above, patients for whom the doctors in charge considered CPA was

inappropriate.

Introduction

According to current reports, vasopressin may
be more effective for resuscitation than adrenaline
alone””. In fact, guidelines by the National Insti-
tute of Health (NIH) highly recommend the use of
vasopressin as well as adrenaline for resuscita-
tion”. However, health insurance does not cover
resuscitation with vasopressin in Japan so it has
not vet been introduced. For that reason, a
study was needed to be designed to assess the ef-
fects of the combination of wvasopressin and
adrenaline to investigate its practical use for ad-
vanced medical treatment. The present study
was a prospective and multicenter clinical study
for 2 years among Japanese National Organiza-
tion Hospitals and National Centers. The aim of
this study was to prove the efficacy of vasopressin
by collecting and accumulating the data obtained

at the institutions mentioned above.

Methods

Study design: Two—year prospective cohort study
(human subjects).

Study Patients: This study was conducted on pa-

tients who had an out—of-hospital cardiac arrest
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and were admitted to our emergency and critical
care center. Table 1 shows the criteria for regis-
tration.

The patients who met the conditions above
were registered for this study together with writ-
ten informed consent to participate. Informed
consents of the patients’ families were not re-
quired impromptu because of the urgent situation.
In order not to delay the treatment, we carried
out the informed consent process after the treat-
ment. Informed consent was required to inform
patients’ families about the efficacy of vasopressin
for resuscitation which has been proved by large—
scale examinations overseas.

This study was approved by the Ethics board of
Kumamoto Medical Center, National Hospital Or-
ganization and all the other co—researchers’ insti-
tutions. The patients’ data for this study were of
course completely protected and we took particu-
lar attention when handling the data to maintain
complete confidentiality.

Study Protocol : Treatment assignments were pre-
cisely and alternately generated into the following
two groups ; (1)Combination—treatment Group :
Patients used both adrenaline and vasopressin, (2)
Adrenaline—only  Group : Patients used only
adrenaline. The combination—treatment group re-
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Table 2
line only group

Baseline characteristics of the vasopressin combination treated group and adrena-

N (M/F) Age+SD | Bystander CPR(%) | Defibrillation (%)
Vasopressin combination | g 1) | go7+134 14 (29.8%) 8 (17.0%)
treated group
Adrenaline only group | 37 (21/16) | 684+122 15 (405%) 5 (13.5%)

Table 3 Breakdown of causes of CPA in the two groups

Intrinsic causes

Extrinsic causes

Vasopressin combination treated
group (n=47)

Acute myocardial infarction 9
Acute heart failure 5
Rupture of aorta 3

Dissection of aorta 2
Subarachnoid hemorrhage 2
Cerebral hemorrhage 2
Cancer 2

Renal failure 1

Sepsis 1

Unknown 14

Suffocation 4
Trauma 1
Heat stroke 1

Adrenaline only group (n=37)

Acute myocardial infarction 7
Acute heart failure 3
Rupture of aorta 3
Ventricular fibrillation 1
Subarachnoid hemorrhage 1
Cerebral hemorrhage 1
Pulmonary thrombosis 1
Renal failure 1

Cancer 1

Unknown 10

Trauma 4
Suffocation 3
Drowning 1

ceived 40mg of vasopressin as soon as possible af-
ter the first dose of 1 mg adrenaline, followed by
administration of 1mg adrenaline every 3 min-
utes if spontaneous circulation was not restored.
The adrenaline—only group received 1mg of
adrenaline every 3 minutes. The primary end
point was return of spontaneous circulation
(ROSC) during hospital admission ; the secondary
end point was 1-—month survival.
Statistical Analysis: The chi-square test was used
for statistical analysis, and a P wvalue of<0.05

was considered statistically significant.

— 382 —

Results

A total of 84 patients were examined over 2
vears, of whom 47 patients (M/F=29"18, age
69.7=13.4) received the combination—therapy and
37patients (M/F =21 16, age 68.4+12.2) re-
ceived adrenaline alone. There was no significant
difference in the baseline characteristics between
the two groups. The breakdown of the causes of
CPA in the two groups is shown in Table 3. Pa-
tients whose causes were not identified were clas-
sified into “Unknown”. Among the combination—
therapy group, 18 out of 47 patients (38.2%)
showed return of spontaneous circulation (ROSC) ;
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Table 4 Comparison of the ROSC rate and prognosis in the vasopressin combination treated group

and adrenaline only group

ROSC (%) | 1 month survival (%) | 3 months survival (%)
V i binati treated
asopressin  combination treated group % (a5 6 © 5 @
{n=47)
Adrenaline only group (n=37) 9 (243) 2 (54) 127

ROSC: return of spontaneous circulation

however no one survived more than 1 month,

whereas 9out of 37 patients in the adrenaline—
only group (24. 3%) showed ROSC, and 2 patients
than 1 month (Table4 ). These

data indicated that there were no apparent signifi-

survived more

cant differences between these two therapeutic

approaches.

Discussion

Vasopressin has a cyclic polypeptide structure
1084, Half-life

utes) consisting of 9 amino acid and similar to

(molecular weight 8 —18min-
Oxytocin. It is also called antidiuretic hormone
(ADH) because of its function in regulating the
body’s retention of water. Vasopressin receptors
are classified into three subtypes:; Arginine vaso-
pressin receptor 1 A (AVPR1 A), Arginine vaso-
pressin receptor 1B (AVPR 1 B) and Arginine va-
sopressin receptor 2 (AVPR2). AVPR1 A is ex-
pressed in vascular smooth muscle cells, hepato-
cytes, platelets, brain cells, and uterine cells,

and functions as a non—adrenergic vasoconstrictor.

Prengel indicated that vasopressin with or with-
out epinephrine and norepinephrine resulted in
higher myocardial and cerebral perfusion than epi-
nephrine alone”. According to the results ob-
tained by Volker Wenzel et al., a total of 1219 pa-
tients underwent randomization ; 33 were ex-
cluded because of missing study—drug codes".
Among the remaining 1186 patients, 589 were as-
signed to receive vasopressin and 597 to receive
epinephrine. The two treatment groups had simi-
lar clinical profiles. There were no significant dif-

ferences in the rates of hospital admission be-
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tween the vasopressin group and the epinephrine
group either among patients with ventricular fib-
rillation (46.2 percent vs. 43.0 percent, P=
0.48) or among those with pulseless electrical ac-
tivity (33.7 percent vs. 30.5 percent, P=0.65).
Among patients with asystole, however, vaso-
pressin use was associated with significantly
higher rates of hospital admission (29.0 percent,
vs. 20.3 percent in the epinephrine group; P=
0.02) and hospital discharge (4.7 percent vs. 1.5
percent, P=0.04). Among 732 patients in whom
spontaneous circulation was not restored with the
two injections of the study drug, additional treat-
ment with epinephrine resulted in significant im-
provement in the rates of survival to hospital ad-
mission and hospital discharge in the vasopressin
group, but not in the epinephrine group (hospital
admission rate, 25.7 percent vs. 16.4 percent;
P=0.002 ; hospital discharge rate, 6.2 percent
vs. 1.7 percent; P=0.002). Cerebral perform-
ance was similar in the two groups.

Following the result of the European vaso-
pressin study, Krismer also recommended a com-
bination of adrenaline and vasopressin, and we
adopted this treatment for resuscitation in the pre-
sent study®.

However, Callaway studied 167 in the wvaso-
pressin group and 158 in the placebo group and
reported that there were no significant differences
between the two groups in both the rate of return
of pulse (31% vs. 30%) and the hospital admission
rate (19% vs. 23%)”. Furthermore, according
to Gueugniaud, who administrated two successive
combination injections of 1 mg adrenaline and 40
TU of vasopressin, followed by an additional ad-
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ministration of 1 mg of adrenaline, no significant
differences between the two groups, 1442 in the
vasopressin group and 1452 in the epinephrine
alone group, were shown in the rate of return
spontaneous circulation (28.6% vs. 29.5%), hos-
pital admission (20.7% vs. 21.3%), and survival
to hospital discharge”.

The 2005 international consensus on cardiopul-
monary resuscitation and emergency cardiovascu-
lar care science with treatment recommendations
concluded that there is insufficient evidence to
support or refute the use of vasopressin as an al-
ternative to, or In combination with, adrenaline
in any cardiac arrest rhythm®.

The present study was a two—year prospective
and large—scale multicenter study, and the aim of
this study was to prove the efficacy of the use of
vasopressin for resuscitation by collecting and ac-
cumulating data; however, we obtained fewer pa-
tients than expected. Nevertheless, we were
successfully able to examine a total of 84 patients,
and based on our results we concluded that there
were no significant differences between the vaso-
pressin combination and the adrenaline only
groups. Unfortunately, in regard to the long-
term survival rate, few patients survived to hos-
pital discharge and the study population was not
large enough to judge the efficacy. TFurther
study will be required in the future with much

larger patient populations.
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