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Abstract

Background: Despite the importance of early defibrillation in shockable cardiac arrest manage-
ment that can affect the outcome, our Egyptian studies are very little in comparison with Europe-
an and American updated studies. Aim: to improve Cardio pulmonary resuscitation protocols qual-
ity to give high rate of success of resuscitation protocols influencing ultimate outcome. Patients
and Methods: Randomly selected 81 patients who are diagnosed as cardiac arrest either in hospital
or out of hospital were included. They received advanced life support (ALS) protocol, and the ef-
fect of defibrillation time was assessed. Results: our study scope on the relation between early
defibrillated shockable patients and time when first shock delivered, 25 patients received shock
around 5 minutes (recorded by timer) from the beginning of resuscitation of confirmed cardiac
arrest. The outcome as well as survival rate were the highest among patients who defibrillated
early (n=25). Of them, 23 patient got Return of Spontaneous Circulation (ROSC). However, among
patients who defibrillated late (after 5 minutes, n=35), only 20 patients got ROSC. Conclusion: Our
study showed that early defibrillation is the most important key to a successful outcome of in-
hospital patients with cardiac arrest who need defibrillation.
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Introduction

Cardiorespiratory arrest is failure of respir-
atory, cardiovascular, and neurological sys-
tem according to Airway breathing, circula-
tion or Disability problems. Recognizing the
critically ill patient who will go to arrest is
very important in prediction and preven-
tion of cardiorespiratory arrest. Indicating
the level of intervention by Early warning
score (EWS)™. Heart rhythms associated
with Cardiac arrest are divided into two
groups: shockable rhythms (ventricular fi-
brillation/pulseless ventricular Tachycardia
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(PEA). The principle difference in the man-
agement of these two groups of arrhyth-
mias is the need for defibrillation in patient
with VF/VT®). Subsequent actions, including
chest compressions, airway management,
ventilation, intravenous access, administra-
tion of adrenaline, identification and cor-
rection of reversible factors, are common
on both groups(3). The interventions that
definitely improve survival after cardiac ar-
rest are early defibrillation for VF/VT, and
prompt, effective cardiopulmonary resusci-
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tation (CPR). Advanced airway interven-
tion, and the delivery of drugs have not
been shown to increase survival to hospital
discharge after cardiac arrest but they are
still included among Advanced Life Support
(ALS) interventions Thus, during ALS, at-
tention must be focused on early defibrilla-
tion and high quality, uninterrupted CPRW,
Success is defined as termination of fibrilla-
tion or, more precisely the absence of
VF/VT at 5 seconds after shock delivery.
Although the ultimate goal is return of
spontaneous circulation (ROSC) to achieve
this, all defibrillation have 3 features in
common; a power source capable of
providing direct current, a capacitor that
can be charged to a pre-determined energy
level and two electrodes which are placed
on the patient’s chest through which the
capacitor is discharged. Success depends
on sufficient current being delivered to
myocardium. Transthoracic impedance,
shaving the chest, electrode size, coupling
agents, Paddle force, electrode position,
pads versus paddles, one shock versus
three shock sequence all are factors affect-
ing defibrillation success®®. ROSC is an
important phase in the continuum of re-
suscitation; however, the ultimate goal is
to return the patient to a state of a normal
cerebral function, a stable cardiac rhythm,
and a normal hemodynamic function.
Therefore, patients can leave hospital in a
reasonable health condition with the mini-
mum risk of other cardiac arrest. ALS in
post resuscitation period influence the pa-
tient's ultimate outcome®), Despite the
importance of early defibrillation in shock-
able cardiac arrest management, the Egyp-
tian studies in this regard are very little.

Patients and Methods

This study was conducted as a descriptive,
cross sectional, hospital based study at In-
tensive care unit and cardiac care unit in

Suez Canal university hospitals. Patients
were recognized as cardiorespiratory ar-
rest, either in hospital or outside of hospi-
tal. The sample populations were selected
randomly from the patients arrived to the
emergency department and admitted to
hospital especially ICU and CCU (81 patients
with cardiac arrest). Patients were recruit-
ed according to the following inclusion cri-
teria; cardiac arrest (due to airway prob-
lem, breathing problem, circulation prob-
lems, or CNS problems), patient going to
arrest (peri arrest) according to EWS. Ex-
clusion criteria included death on arrival
(DOA) and signs indicating death for long
time as pooling of blood, rigor mortis, loss
of cornea luster, severe crash brain trauma,
end stage liver, renal, or cardiac diseases, a
written request of the patient of "Do not
attempt resuscitation (DNAR)", or patient
s' relatives refusal to participate in the
study. Complete medical history and clinical
examination were carried out for all includ-
ed patients.

Results

The mean age of the studied patients was
51.8+ 7.92 years with most of the patients
in age group 61-70 years (30.68%). Most of
the patients (56.79%) were males. Shocka-
ble patients were divided into: i) rhythm:
ventricular fibrillation in 39.5% of the pa-
tients and, ii) pulseless ventricular tachy-
cardia in 34.57%. In addition, non-shockable
rythm were divided into: i) asystole (14.8%)
and ii) pulseless electrical activity (11.11%).
Table (1) classifies patients of shockable
cardiac arrest according time into early be-
fore 5 minutes (41.7%) and late after 5
minutes (58.3%) according to time of DC
exposure. Table (2) shows number of pa-
tients in whom (ROSC) occurs as we find
that return of spontaneous circulation oc-
curred in (92%) of early defibrillated pa-
tients, in the other hand only (57.1%) of late
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defibrillated patients. Table (3) shows pa-
tients get ROSC whom defibrillated early
(around 5 minutes).In the first minute 6 pa-
tients get ROSC after first shock delivered,5
patients get ROSC after first shock deliv-
ered in the second minute, in the third mi-
nute 3 patients get ROSC after first shock
and 2 after second DC. This depends on
time obtain DC and 2 minutes of continu-
ous CPR after delivery of each shock. Table
(4) shows comparison between early and
late defibrillation studied shockable arrest-
ed patients, ROSC appear in (92%) and (80
%) discharge at home in early group, (57.1%)
get ROSC and only (8.5%) survived in late
group of defibrillated patients.

Table 1: Classification of defibrillation
according to time

N=60 %
Early defibrillation , ]
(25 min) > 417
Late defibrillation 8
(>5 min) 35 56.3

Table 2: Return of Spontaneous

Circulation (ROSC)
ROSC No. %
Shockable
Early (n=25) 23 92
Late (n=35) 20 57.1
Non-shockable (n=21) 1 4.7
Discussion

Cardiac arrest, the process where the
mechanical pumping activity of the heart
stops, represents the final step in a
common pathway, which, without inter-
vention, leads to death. Cardiorespi-ratory
arrest can be caused by a primary airway
breathing or cardiovascular problem®. De-
fibrillation is the passage across the myo-
cardium of an electrical current of suffi-
cient magnitude to depolarize a ritical mass
of myocardium, and enable restoration of

coordinated electrical activity.

Table 3: Patients with ROSC in relation to time
and number of shocks in early defibrillated

group
. . patient
Time (min) shocks
(n=23)
1° min 6 1
2" min 5 1
rd . 3 1
3" min X N
. 2 2
4" min N 3
th . 1 3
5" min N 4

Table 4: Early and late defibrillation in shockble

patients
Early % Late %
(n=25) (n=35)

Number 25 100 35 100
ROSC 23 92 20 57.1%
Discharge at 20 80 8.5%
home

Failed resusci- 2 8 15 42.8%
tation

Bad outcome 3 12 17 48.5%

Defibrillation is defined as the termination
of fibrillation or, more precisely the ab-
sence of ventricular fibrillation/ ventricular
tachycardia (VF/VT) at 5 second after shock
delivery; however, the goal of attempted
defibrillation is to restore spontaneous cir-
culation®. This study was conducted to de-
scribe the patterns of cardiac arrest in 81
arrested patients admitted to the cardiac
care and intensive care unit at Suez Canal
University Hospital and their outcome« fo-
cusing on the role of defibrillation in cardi-
opulmonary resuscitation. The mean age of
the studied patients was 51.8+ 7.92 years
with most of the patients in age group 61-
70 years (30.6%). This is consistent with
Svensson et al, who studied 2160 in-
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hospital cardiac arrest records who were
sent to CPR center and evaluated 612 pa-
tients needed defibrillation. Their average
age was 57.121.2 years'), Our study found
that Most of the patients (56.79%) were
males and most of the patients (61.73%)
were from urban areas. This is consistent
with a previous study in a national scheme
for public access defibrillation in England
and Wales"™. In our study we classified vic-
tims of arrested patients according to ar-
rest rhythm into non shockable (n=21) and
shockable (n=60) whom divided according
to time obtained shocks into early group
(<5 min) who got good outcome also high
survival rate and late group who obtained
DC after 5 minutes (>5 min). Our study
scoped on the relation between early-
defibrillated shockable patients, and time
when first shock delivered. Twenty-five pa-
tients received shock around 5 minutes,
and their outcome and survival rate was
the highest at all. Among 25 patients who
were defibrillated early, 23 patient (92%)
got ROSC,20 patients were discharged at
home but among 35 patients DC was late
after 5 minutes, 20 patients (57.1%) got
ROSC and only 3 of them were discharged
at home, in contrast among 21 patients
whom their resuscitation without shocks
only one patient get ROSC then die after.
This is in agreement with Pell et al, since
their study showed that the patients with
early defibrillation stayed in hospital for a
short period, probably indicating a better
outcome'™. Regarding the outcome of the
patients in this study, 28.4% of patients
have good outcome and were discharge at
home most belong to early defibrillation
group of shockable patients, 25.9% had bad
outcome and die after time belong to late
defibrillation, and non shockable groups.
This is consistent with the study of Valen-
zuela et al, that showed a total of 2160 in-
hospital cardiac arrest, 283 patients (46.2%)
had ROSC after CPR and 50 patients (8.2%)

survived to discharge from hospital. 29% of
patients remained under ICU care after
having ROSC™. We found that survival un-
til hospital discharge was inversely related
to the number of shocks required, and this
was similar to passage of time, less time
means more survival as 6 patients got
ROSC and survived after one shock after
the first minute of cardiac arrest and 5 pa-
tients got ROSC after 2 minutes also after
first shock but only one patient got ROSC
and did not survive after 9 shocks after re-
suscitation of 20 minutes. This is in con-
sistent with Colquhoun et al, as a datasheet
was mailed to the fire defense headquar-
ters throughout Japan, and returned data
were analyzed for 614 cases with VF in rela-
tion to the time interval from receipt of
emergency call to defibrillation. The study
concluded that early resuscitated group
had high survival. In spite of these findings,
a marked delay to defibrillation (more than
13 min) was observed in the majority
(79.5%)™. This study compared between
early and late defibrillation studied shocka-
ble arrested patients, ROSC appeared in
(92%) and (80%) were discharged at home
in early group in contrast to (57.1%) got
ROSC and only (8.5%) survived. This ap-
pears similarly consistent to Soar et al, who
found that among 612 patients who need-
ed defibrillation, 250 patients had early de-
fibrillation, 190 of them survived and dis-
charged from hospital®.

Limitations of our study

This study did not include every factor that
might influence outcome of CPR such as
knowledge or experience of physicians,
nurses, BLS and medical personnel and the
system for early detection of cardiac arrest.

Conclusion

The results of our study showed that early
defibrillation is the most important key to a
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successful outcome of in-hospital patients
with cardiac arrest who need defibrillation.
Defibrillation has to be performed as early
as possible before VF/VT changes into
asystole and before irreversible damage of
the vital organs.
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