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Abstract

Objective: To analyze the longitudinal changes in the treatment of out-of-hospital cardiac arrests. These analyses have focused on the time
interval from the receipt of call until defibrillation of patients with ventricular fibrillation. Design: Population-based, prospective longitudinal
study according to the Utstein style. Serting: Osaka Prefecture (population 8,800,000), served by 36 municipal fire and emergency departments.
Futients: Consecutive, out-of-hospital cardiac amrests occurring between May 1998 and April 2001. Main outcome measures: Change in the
interval to defibrillation, and one-year survival from cardiac arrest. Results: OF the 15,211 cases of confirmed cardiac arrests during the
three years, resuscitation was attempted in 14,609 subjects. Of the 2957 cases of cardiac origin and witnessed by bystanders, 90 cases
(3.0%) were alive | year following the episode. In 383 cases of defibrillation, the interval from receipt of call to defibrillation was evalvated
annually. This interval decreased significantly during the three year course (14.5, [3.0, and 11.5 min expressed by the median), suggesting
that this project 1o report the data of out-of-hospital arrests was an effective campaign for EMT. However, the outcome did not improve
significantly during this period (3.0%, 2.6%, and 3.6% alive 1 year in wilnessed arrests with cardiac etiology). This may be because the
third year median duration of [1,5 min, is still insufficient 10 indicate a significant improvement in the outcome. Conclusions: This project
to report the data of out-of-hospilal cardiac arrest might have contributed to the reduction of the interval for defibrillation, as a campaign for
the EMTs; although the decrease in this interval was still insufficient to result in a significant increase in the number of cases who are alive
one year later.
© 2004 Elsevier Ireland Lid. All rights reserved.
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Resumo

Objectivo: Analisar as alteragBes longiludinais no tratamento das paragons cardiacas extra-hospitalares. Estas andlises focalizaram-se no
intervalo de tempo desde a recepgiio da chamada até § desfibrilagio dos doentes com fibrilagio ventricular, Modelo: Estudo longitudinal
prospectivo, baseado na populagio e de acordo com as regras Utstein. Enquadramento: Municlpio de Osaka {populagio de 8 800 000),
servido por 36 departamentos municipais de bombeiros e emergéncia, Doentes: Paragens cardiacas extra-hospitalares consecutivas ocorridas
entre Maio de 1998 e Abril de 2001. Principais indicadores de progndstico: Alteragio do intervalo até 3 desfibrilagio e sobrevida um ano
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apds a peragem. Resultades: Dos 15 211 casos confirmades de paragem cardfaca durante agueles 3 anos, foi tentada a reanimagio em
14 609 sujeitos. Dos 2957 casos de origem cardiaca e testemunhados, 90 casos (3%) estavam vivos | ano ap6s o episédio. Em 383 casos
de desfibrilagde, o intervalo desde a recepgiio da chamada até A desfibrilagiio foi avaliade anualmente, Este intervalo de tempo diminviu
significativamente durante o perfodo dos 3 anos (14.5, 13.0 ¢ 11.5 min, expressos na mediana), sugerindo que este projecto para comunicar
os dados das paragens extra-hospitalares foi uma campanha eficaz para a Equipa Médica de Emergéncia (EMT). No entanto, o progndstico
ndo melhorou significativamente neste perfodo (3.0%, 2.6%, e 3.6% vivos um ano apds a paragem testemunhada de etiologia cardiaca). Isto
pode dever-se ao facto de a média de 11.5 min do terceiro ane ainda ser insuficiente para indicar uma melhoria significativa no prognéstico.
Conclusdes: Este projecto para comunicar os dados da paragem cardiaca extra-hospitalar podem ter contribuido para a redugio do intervalo
de tempo até A desfibrila¢Zio, como campanha junto das EMTs; no entanto, a diminuigio deste intervalo de tempo zinda foi insufuciente para
resultar num aumento significativo de casos que estdc vivos um ano mais tarde.

© 2004 Elsevier Ireland Ltd. All rights reserved.
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Resumen

Objetive; Analizar los cambios Jongitudinales en ] tratamiento del paro cardiaco extrahospitalario. Estos cambios se han enfocado en
el intervalo de tiempo desde la recepcién de la llamada hasta la desfibrilacidn del paciente con fibrilacién ventricular. Disefio: Estudio
longitudinal, prospectivo, basado en la poblacién, de acuerdo al estilo Utstein, Ambiente; Prefectura de Osaka (poblacién 8800000), aten-
dido por 36 departamentos municipales de fuego y emergencias. Pacientes: Paros cardfacos extrahospitalarios consecutivos, ocurridos entre
Mayo 1998 y Abril 2001, Principales medidas de resultados, E| cambio en el intervalo de tiempo hasta la desfibrilacién, y sobrevida de
un afio después del paro cardfaco. Resultados: De los 15211 casos de paro cardiaco confirmado durante los tres afios, se intentd la re-
sucitacién en 14609 sujetos. De los 2957 casos de paro presenciado de probable origen cardiaco, 90 (39) estaban vivos un afio después
del episodio. En 383 casos de desfibrilacién, el intervalo de tiempo desde la recepeién de la llamada hasta la desfibrilacién fue evaluado
anualmente. Este intervalo de tiempo disminuyé significativamente durante el curso de los tres aiios (14.5, 13.0 y 11.5 minutos expresados
por la mediana), sugiriendo que este proyecto de reportar los datos de paros extrahospitalarios fue una campaiia efectiva para los EMT.
Sin embargo, el resultado no mejoré significativamente durante este periodo (3.0%, 2.6% y 3.6% vivo un afio después en paro presenci-
ado y con etiologfa cardiaca). Esto puede ser porque 1a mediana de duracidn del tercer afio de 11.5 min, es aun insuficiente para indicar
una mejoria significativa en ¢l resultado, Conclusiones: Esle proyecto de reportar los datos de paro cardfaco extrahospitalario puede haber
coniribuido a la reduccién del intervalo de tiempo para la deshibrilacidn, como una campaifa para los EMTSs; aunque la disminucidn en
este intervalo de ticmpo fue aun insuficiente como para resultar en un aumento significativo en el nimero de casos que estdn vivos un afio
mas tarde. ]
© 2004 Elsevier Ireland Ltd. All rights reserved.

Palabras elave: Fibrilacién ventricular; Templade de Utstein; Desfibrilacién; Servicios de emergencias médicas

1. Introduction

To save patients from out-of-hospital cardiac arrest is a
concern for any community. We have recorded prespec-
tively the data of out-of-hospital cardiac arrest cases as
a population-based project in Osaka Prefecture, using
the Utstein style [1-5] as an internationally standardized
format.

Although it has been widely recognized that early de-
fibrillation is essential for saving the lives of patients in
ventricular fibrillation following out-of-hospital cardiac ar-
rests, the interval between receipt of the emergency call
and defibrillation has not been sufficiently analyzed in
large-scale population-based studies [6-12]. We have pre-
viously reported the results of the analyses of time factors
for out-of-hospital cardiac arrest cases, based on the first
year of data and reported the specific delay of duration
to defibrillation in our emergency system [13]. This study
focused on the interval to defibrillation. We evaluated the
change in this interval to defibrillation and the outcome of
out-of-hospital cardiac arrests during a 3-year period.

2. Materials

Osaka Prefecture covers an area of 1892 kim? with a res-
ident population of approximately 8,800,000. Our data in-
clude all out-of-hospital cardiac arrests considered for resus-
citation by EMS personnel, which occurred in Osaka Pre-
fecture from 1st May 1998 to 30th April 2001.

2.1. Method

2.1.1. System of the emergency medical services

The emergency medical services telephone number, 119,
is accessible on a nationwide basis within Japan. This
number is also used for fires and other emergencies. Every
dispatch center is managed by a municipal fire depart-
ment, which is financed by the municipal government. In
Osaka Prefecture there are 36 fire departments and there-
fore 36 dispatch centers. This study was carried out by a
committee consisting of members from these fire depart-
ments and the medical facilities located in Osaka Prefec-
ture.
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The EMS system in Japan is one-tiered. Each ambulance
is manned by three emergency personnel members, known
as Emergency Medical Technicians (EMT), who provide
life support 24h a day. In most teams, one of the three
members is an Emergency Life-saving Technician. These
personnel can use a semi-automatic defibrillator in the field,
establish a peripheral intravenous route, infuse a balanced
electrolyte solution, and use certain types of airway adjuncts,
such as an esophageal tracheal combi-tube or a laryngeal
mask airway. During this study period, under Japanese law,
the paramedics need permission from a medical doctor by
telephone before they can apply defibrillation, infusion or
airway management,

2.1.2. Data collection :

[nitial data were collected prospectively by EMT of each
of the fire departments in Osaka Prefecture, in cooperation
with all hospitals located within this area. The Osaka Med-
ical Association has collaborated on this project.

The study protocol was designed and managed by the
task force of the committee. On behalf of all institutions in
this area, Institutional Review Board of Osaka University
checked and approved the protocol according to the guide-
line for epidemiological survey of Ministry of Health, La-
bor, and Welfare, Japan. This was reported to the project
committee and was approved by the institutions which con-
sisted of the committee. The data sheet was designed by the
project committee according to the Utstein style, At the time
of the cardiac arrest, the EMT filled out the data sheet. The
case was then followed-up by the fire department for cne
month, and the data was then transferred to the project cen-
ter. The survivors were subsequently followed for one year
by the project committee. The data collection started on |
May 1998. In this report, the data during three consecutive
years were analyzed. Data collection is still ongoing.

2.1.3, Analyses

The time factors were evaluated as the time interval from
receipt of emergency telephone call to dafibrillation. These
values were expressed as the cumulative response interval
curve. The median was used as the representative value for
the time interval of each year.

Statistical analyses of the time interval for defibrillation
over the three years were evaluated by analyses of variance.
Tukey test was used for the multiple comparisons. Longitu-
dinal changes of outcome of the patients were evaluated by
x2-test. All statistical analyses were carried out using SPSS
(SPSS Japan Inc.), including curve fitting of the survival rate
according to time interval for defibrillation.

3. Results
3.1, Overview of whole data

Of the 15,211 cases of confirmed cardiac arrests consid-
ered for resuscitation, resuscitation was attempted for 14,609
patients (Fig. 1). The incidence of sudden out-of-hospital
cardiac arrest was 57.4 per 100,000 population. Among these
14,609 patients, 8590 patients were assumed to be of car-
diac etiology. Arrests were witnessed in 2957 cases out of
the 8590 arrests of cardiac etiology.

There were 494 cases whose initial rhythm exhibited ven-
tricular fibrillation out of the 2957 cases with cardiac etiol-
ogy, witnessed by a bystander. Of these 494 cases, there were
383 subjects who underwent defibrillation. The survival rate
of these 383 cases was plotted according to the time inter-
val from receipt of the call until the first defibrillation (Fig.
2). The reciprocal curve fitted well to this data distribution.
Fitted equation was ¥ = —17.3 + 389/X (£ < 0.001). The
survival rate decreased rapidly as defibrillation was delayed,

I Population served by the EMS system N=8,830,000 I

| Confirmed cardiac arrests considered for resuscitation N=15.211

1
Resuscitation
not attempted

N=522

Resuscitation ;mcmptcd

N=14,609
= 1
Cardiac origin Non-cardiac origin
N=8,590 N=6,019

)

[
Arrest not witnessed
N=5,048

Arrest witnessed (by bystanders)
N=2,957

{EMS personenel)

1
Arrest, witacssed
N=585

J

1

Asystole

VFIYT
N={94

Other rhythms
N=606

N=1,857
T

A4
Return of spontancous circulation N=985 (33.3%)

Admitted to lCU/\!'.lrd N=668 (22.6%)

\j
Alive at one year after the event N=90 (3.0%)

Fig. 1. The Utstein template of all data from three years of witnessed arrests with cardiac cliology.
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Fig. 2. The survival rate according to the interval from receipt of the call until the first defibrillation. The fitted curve equation is ¥ = —17.3 4 38%/X

(P < 0.001). N =383,

although the number of early defibrillation cases was ex-
tremely limited in our system.

There were 111 subjects who were not attempted to de-
fibrillate. In 111 cases, 23 subjects were not defibrillated
because paramedics were not included in the EMT crew.

3.2. Longitudinal analyses among the three study years

The yearly change in the interval between receipt of emer-
gency telephone call and the arrival of EMT at the scene is
shown in Fig. 3. The interval between the call and the initi-
ation of CPR is also shown in the figure. In this figure, the
median interval from receipt of the call until the arrival of
EMT was 5min, and that until the initiation of CPR was
7 min irrespective of the study year. Namely, these intervals
did not change as the study years proceeded.

The yearly change in interval between receipt of emer-
gency telephone call and defibrillation is shown in Fig. 4.
In this figure, the median interval from receipt of the call
until the first defibrillation was 14.5, 13.0, and 11.5 min for

%
100

first, second, and third study years, respectively. This inter-
val decreased significantly as the study years proceeded (P
< 0.001).

The rates of patients alive at one year after the event in
witnessed cardiac arrests with cardiac etiology were 3.0%,
2.6%, and 3.6%, for first, second, and third study years, re-
spectively (Fig. 5), Significant differences were not observed
during these three years.

4. Discussion

Our study focused on the interval until defibrillation and
subsequent survival. In Fig. 2, we reported the relationship
of time-dependent survival according to “shock time” of
real cases, It is assumed in the Guidelines 2000, that the
probability of survival and the interval between collapse and
defibrillation correlate linearly via the composite procedure
[14]. However, real data from a single source has not been
available to date. In general, our present results support the

90
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40
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0

o 5 10

15 20

25 30 Minute

Fig. 3. Interval from receipt of the call until the amival of EMT af the scene. The first year (1598-1999, N = 124) (A}, the second year {1999-2000,
N = 133) (|); and the third year (2000-2001, N = 126) (®). Interval from receipt of the call until the initiation of CPR, The first year (1998-1999,
N=124) (A}, the second year (1999-2000, M = 133} (0), and the third yeur (2000-2001, N = 126) (O},
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Fig. 4. Interval from receipt of the call until the initiation of defibriliation by the paramedics on the scene. The first year (1998-1999, N = 124) (4},
the second year (1999-2000, ¥ = 133) (M), and the third year (2000-2001, ¥ = 126) (®).

Arrest witnessed Arrest witnessed Arrest witnessed
(by bystanders) (by bystanders) (by bystanders)
N=974 N=1,017 N=966
1 T
[ | | [ i | [ I ]
Asystole { VF/VT |[Other rhythmi Asystole | VF/VT |Other rhyiam Asystole | VF/VT | omer rhyihm
N=613 | N=164 | N=205 N=623 | N=177 | N=217 N=621 | N=153 | N=176

{ ]

]

|

Return of spontaneous circulation
N=329 (32.0%)

N=350 (34.4%)

Return of spontancous circulation

Return of spontaneous circulation

N=306 (31.7%)

Admitted to ICU/ward
N=217 (22.3%)

|

Alive at one year
after the event
N=29{3.0%)

1998 - 1999

I

Admitted to ICU/ward
N=239 (23.5%)

Alive at one year
after the event
N=26 {2.6%%)

1999 - 2000

l

Admitted to ICUiward
N=212 (21.8%)

Alive at one year
after the event
N=35 {3.6%)

2000 - 2001

Fig. 5. Ouicome of the cases with cardiac etiology witnessed by bystander of each study year.

assumed line, However, the probability of survival may de-
crease reciprocally as time proceeded, rather thanin a linear
manner.

In the previous report based on the first year results,
we showed that the delay to defibrillation was extremely
marked, compared to the amival of the ambulance at the seen
and the start of CPR [13]. We speculated that this specific
delay of defibrillation was attributed to the fact that Japanese
law requires a doctor's permission to the paramedics via tele-
phone. In the present study, we found that the interval to the
arrival of EMT and the initiation of CPR has not changed.
In contrast, the interval to defibrillation has been shortened
as the years progressed, The present study shows that this
delay is not only attributable to the system. Interestingly,
the project to study out-of-hospital cardiac arrests based on
the Utstein style itself, altered the interval to defibrillation.
Namely, this effect is interpreted as Hawthorn effect be-

cause EMT performance improved when EMT knew that
their performance had been studied. In our study, the EMS
personnel filled out the record sheets, not the researcher. It
is possible that the interest in out-of-hospital cardiac arrests
and early defibrillation spread to the EMS personnel during
the project.

However, we did not see significant improvement in out-
come during the three years of comparison. This incon-
sistency is not difficult to explain, as the median value of
11.5 min from the receipt of call to the time of defibrillation,
in the third study year is still insufficient to confirm signif-
icant improvement, as we can see from Fig. 2, After our
previous report was published in this journal, we initiated a
campaign to promole exrly defibrillation by submitting the
figure of the specific delay of defibrillation to the Ministry of
Health, Labor, and Welfare of the Japanese government. We
also met congressmen who were familiar with this matter,
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and explained the influence of this irrational law with these
figures. From 2003, it became possible for paramedics to
defibrillate patients without direct permission from doctors.
Paramedics are now able to defibrillate immediately, based
upon this protocol. Therefore, we need additional longitudi-
nal surveys to assess the changes in time interval for defib-
rillation and survival. This study also clarifies the necessity
for the concept of Public Access Defibrillation. In Fig. 3,
the limitation of arrival time of EMT is clearly shown. Con-
sidering with the result of Fig. 2, the importance of Pub-
lic Access Defibrillation is logically demonstrated in this
study.
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