International Journal of Healthcare Sciences ISSN 2348-5728 (Online)
Vol. 4, Issue 2, pp: (1565-1571), Month: October 2016 - March 2017, Available at: www.researchpublish.com

Pediatric Cardiopulmonary Arrest

17ainab Abdrabalredh Busaleh, 2Hamza Ali Busaleh,
3Faisal Abdullah Alshammari

Abstract: This current study was aimed to discuss and overview the Pediatric cardiopulmonary arrests (CPAS)
from different perspectives, we intended to review the epidemiology of CPAs, prehospital management
approaches, and other methods of treatment. Comprehensive review was performed by searched most known
databases; MEDLINE, EMBASE, and CENTRAL. We searched the English literature focusing in discussing
Pediatric cardiopulmonary arrests (CPAs), that were published up to December,2016. In addition, reference lists
of relevant identified study and included articles were also searched for more eligible articles that could support
our review. End results from pediatric heart attack and also CPR seem to be enhancing. The advancement of
medical practice to incorporate the pathophysiology and timing, strength, period, and also variability of the
hypoxic-ischemic disrespect could bring about even more patient-specific and also time-specific goal-directed
treatment as well as better outcomes. By tactically focusing therapies to details phases of heart attack as well as
resuscitation and also to developing pathophysiology, there is excellent promise that critical care interventions will
blaze a trail to much more successful cardiopulmonary and cerebral resuscitation in children. The 2005 ILCOR
guidelines emphasize good-quality CPR in the pre-hospital and also medical facility setups. By-stander CPR
enhances results but is done in a minority of patients, identifying a should enhance CPR education in general
population. Treatment of the post-CA syndrome stays generally helpful; hypothermia must be taken into
consideration in comatose patients. Advanced neuromonitoring and also novel treatments are needed for the
following innovation.
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1. INTRODUCTION

Pediatric cardiopulmonary arrests (CPAS) in the perioperative period are supposedly unusual and almost 20% of such
arrests occur throughout introduction or recovery from anesthesia 2.

Pediatric cardiopulmonary arrest is a distinct entity, distinct from adult heart attack (CA) in etiology, early
pathophysiology and attributes of the neuronal milieu affected by this disease. CA in children is the outcome of asphyxia
in a bulk of the cases. Children have actually increased cerebral blood circulation and greater metabolic needs as
compared to grownups, and undergo neuronal maturation and synaptogenesis at the time of the insult ©.

Breathing compromise is the most common cause of pediatric heart attack (CA) . Breathing compromise in children can
be secondary to A) upper or lower air passage blockage as a result of secretions, aspiration, suffocation, trauma, and
infection and/or B) depressed breathing drive secondary to neurological conditions. The succession of events in an
asphyxial pediatric CA is: hypoxemia, hypercarbia, acidosis, hypotension, eventually resulting in CA. Although
respiratory compromise and the resultant asphyxial CA occur in a bulk of pediatric patients, ventricular fibrillation can
take place and represents the etiology of the arrest in 10-15% of pediatric cases . The duration of hypoxemic perfusion
of tissues preceding CA specifies to asphyxial CA and is implicated in triggering higher neuronal damage than the instant
cessation of flow arising from ventricular fibrillation ©.

CA in children generally results in a disappointing result. Return of spontaneous flow is accomplished in approximately
30% of children who suffer out-of-hospital CA, but only 12% of these children make it through to medical facility
discharge ©". Just 4% of children who sustain out-of-hospital CA have undamaged long-lasting neurological outcome ©.
Pediatric patients who suffer in-hospital CA have a slightly better prognosis: 52% have return of spontaneous flow, 27%
survive to healthcare facility discharge, and 15% have undamaged neurological survival, as reported in the series
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explained by Nadkarni et al. ® Thus, pediatric CA is a considerable public health issue, which integrates poor survival,
considerable physical debilitation of children who survive, emotional concern to the family and substantial monetary ©
and psychosocial problem. These problems generally produce a life-long problem. Although cardiopulmonary
resuscitation works in bring back cardiac output in children, its effectiveness as a treatment to accomplish sustained and
neurologically intact survival is discussed “©.

This current study was aimed to discuss and overview the Pediatric cardiopulmonary arrests (CPAs) from different
perspectives, we intended to review the epidemiology of CPAs, prehospital management approaches, and other methods
of treatment.

2. METHODOLOGY

Comprehensive review was performed by searched most known databases; MEDLINE, EMBASE, and CENTRAL. We
searched the English literature focusing in discussing Pediatric cardiopulmonary arrests (CPAs), that were published up to
December, 2016. In addition, reference lists of relevant identified study and included articles were also searched for more
eligible articles that could support our review.

3. RESULTS
o Epidemiology of CPAs:

The pediatric standards, published in October 1995, specify cardiac arrest as "the cessation of cardiac mechanical activity,
figured out by the failure to palpate a main pulse, unresponsiveness and apnea . Cardiopulmonary arrest is however rare
in children. The overall population-based occurrence of non-traumatic pediatric out-of-hospital cardiac arrest is 8 per
100,000 pediatric person-years compared to 126 per 100,000 adult patient-years ™. When broken down by age and
gender, infants <1 year of age and males have the highest incidence ®'!?. Pediatric cardiac arrest more commonly
results from breathing failure or circulatory shock as opposed to arrhythmia in adults. This is why numerous professionals
find it challenging to merely theorize the results with hypothermia in the adult population to the pediatric population. 7%
of the children experiencing an out-of-hospital cardiac arrest had a preliminary cardiac rhythm of ventricular
tachycardia/ventricular fibrillation (VT/VF) Y. The incidence of VT/VF increases with increasing age ¢*%. Survival to
medical facility discharge with an initial rhythm of VT/VF is higher compared to those children with a preliminary
rhythm of asystole or pulseless electrical activity (PEA) ™. Children greater than 1 year of age are most likely to endure
to medical facility discharge compared with grownups and infants . The current survival rates to health center discharge
for those children who received emergency medical service treatment are: infants <1 year of age 3.5%, children 1-11
years of age 10.4% and adolescents 12—19 years of age 12.6% (11). Neurological outcomes remain poor, with death being
attributed to neurologic futility or brain death in 69% of out-of-hospital cardiac arrests . A systematic review of the
pediatric cardiac arrest literature published before 1997 by Young and Seidel ¥ reported that 13% of 2,349 children
experiencing cardiac arrest survived to hospital discharge. Survival following in-intensive-care-unit (ICU) (20%) and in-
hospital arrest (24%) was greater than out-of-hospital arrest (8.4%; p >.001) but consisted of only 179 children confessed
to an ICU at the time of the cardiac arrest. Three series of in-ICU cardiac arrest have actually been released after this
evaluation. The biggest, a prospective 32- center research study, consisted of 205 children and reported 13.7 %hospital
survival ™. The other two studies reported 18.4%(14 of 76 )1-yr survival ® and 36 %( 34 of 94) 24-hr survival ®".

o Prehospital management of CPAs:

Prearrest phase intervention:

The prearrest phase is the perfect phase to decrease mortality and morbidity from cardiac arrest by reducing the
occurrence of cardiac arrest occasions. Patients suffering from in-hospital cardiac arrest frequently have unusual
physiological specifications in the hours before their occasion ®®. The precipitating causes of a lot of pediatric heart
arrests are acute respiratory deficiency and circulatory shock ®®. Rapid-response groups or METs are in-hospital
emergency situation teams created to respond to patients in impending risk of decompensation and consequently prevent
development to cardiac arrest. Numerous "nonrandomized" adult studies have shown improvement in outcomes with the
presence of METs %) but a cluster-randomized trial in adults did disappoint a decrease in heart attacks or mortality .
To date, there have actually been no prospective randomized trials establishing that either pediatric or adult METs avoid
cardiac arrests. Nevertheless, 3 pediatric studies suggested that implementation of METs decreases the frequency of

cardiac arrests compared with retrospective control periods prior to MET initiation ¢2%%).
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Roles of Cardiopulmonary Resuscitation (CPR):

The International Liaison Committee on Resuscitation (ILCOR) recently published new standards for pediatric basic and
advanced life support. The primary objective of the new guidelines is to emphasize good quality CPR without
interruptions for both in-hospital and pre-hospital CPR "press hard, push quick, decrease disturbances; permit full chest
recoil, and do not hyperventilate” ®. Prompt initiation of CPR straight affects survival and outcomes after pediatric CA.
However, the rates of by-stander CPR are low (17 - 35%) ?*?. By-stander CPR restricts the no-flow phase, starts the
low-flow stage and, as a result, increases the coronary and cerebral pressures, increasing the chances of effective
resuscitation.

Basic Life Support (BLS), field interventions:

The interventions of BLS suggested by ILCOR in 2005 are based upon the understanding that many cases of the pediatric
CA are secondary to asphyxia, and fast initiation of good quality CPR will affect survival ®®?”. Hence, the series of
events for a only rescuer getting to the scene of an unwitnessed arrest or non-sudden collapse should be immediate
initiation of CPR with subsequent activation of emergency situation medical services (EMS). However, if a lone rescuer
presents to the scene of a witnessed abrupt collapse (unresponsive victim) he/she ought to activate EMS immediately and
if offered needs to get an Automated External Defibrillator (AED), due to the greater likelihood that the victim has a
shockable rhythm disruption (VF, pulseless ventricular tachycardia). For a summary of the BLS ILCOR suggestions,
please describe (TABLE1) ?%2",

Table 1: Succession of Events in the Scenario of Alone Rescuer Responding to the Scene of a CA.

Unwitnessed Non-sudden collapse Sudden collapse
First intervention CPR Activate EMS/get AED
Subsequent intervention Activate EMS CPR

Call fast Call first

o Advanced Life Support:
Airway management & Maintenance of ventilation:

Patency of the respiratory tract may be attempted with the jaw-thrust maneuver or chin-lift/head tilt maneuver if trauma is
not believed. Facility of irreversible respiratory tract through endotracheal intubation versus aerating by means of bag
valve mask (BVM) depends upon the transport time and the experience of the healthcare service provider. BVM is
preferred if the transport time is brief. Ventilation through BVM did not impact survival rates to medical facility discharge
or neurologic result compared with ventilation through a tracheal tube when performed by emergency situation
medicalproviders %29 It has been shown that bag valve mask ventilation (BVM) is a reliable method of aerating a
pediatric patient after CA. In a prospective study that consisted of pediatric patients with CA the groups getting
ventilation via either BVM or ETT had equal survival to health center discharge ®. Therefore, for a brief transportation
time in the hands health care providers with less experience in pediatric intubation, BVM is the method of option in
patients who require ventilatory assistance . For long transportation times, the option of ETT vs BVM is made taking
into consideration the experience of the doctor with endotracheal intubation of children or infants and the means of
tracking via end-tidal CO2 (ETCO2) *®. Use of cuffed ETT is safe in any pediatric patient, including infants ®®. When an
ETT is used, its placement must be validated with an ET CO2 detector “®. While presence of exhaled CO2 verifies
appropriate tube placement, ETCO2 can be absent in CA due to extended time of non-perfusing rhythm. In this instance,
ETT placement can be verified utilizing direct laryngoscopy.The laryngeal mask respiratory tract (LMA) is an alternative
air passage accessory throughout CA; however, there are no studies to date taking a look at use of LMA in CA in
children. The complication rate of LMA usage in little kids is greater than in grownups, and this problem rate reduces
with experience ¢,

The know-how and experience of the health care specialists present ought to be thought about. If an innovative respiratory
tract is placed, it is now a universal recommendation that exhaled CO2 monitoring ought to be used to verify initial tube
placement and to guarantee maintenance of respiratory tract during transport. Cuffed endotracheal tubes are acceptable in
the pediatric population and are safe even for children <8 years old, omitting neonates Y. Using supplemental oxygen
throughout resuscitation is thought about standard of care; nevertheless, the concentration of oxygen to be provided is a
location of ongoing research. Despite recent appealing studies published in animal models ®**¥ and newborns resuscitated
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with space air, there are insufficient data in children to suggest for or versus a specific FiO,. Thus, 100% oxygen is still
thought about requirement of care during resuscitation of children from CA. The FiO, after ROSC should be weaned as
endured assuring adequate oxygenation ¢+,

Managing hypothermia:

Mild induced hypothermia is one of the most medically encouraging current goal-directed post-resuscitation treatment for
grownups. 2 seminal write-ups have established %% that generated hypothermia (32 ° C - 34 ° C) could enhance end
result for comatose grownups after resuscitation from VF heart attack. In both randomized, managed tests, the
incorporation standards held your horses older than 18 years that were persistently comatose after successful resuscitation
from non-traumatic VF. Analysis as well as extrapolation of these researches to children is challenging. High temperature
after cardiac arrest, brain injury, stroke, and various other ischemic problems are associated with inadequate neurologic
outcome. Hyperthermia after cardiac arrest is common in children ©”. It is reasonable to believe that light induced
systemic hypothermia could benefit children resuscitated from heart attack. Nonetheless, take advantage of this treatment
has actually not been rigorously studied and also reported in children or in any type of patients with non-VF arrests.
Avrising neonatal tests of careful mind air conditioning and systemic cooling show promise in neonatal hypoxic-ischemic
encephalopathy (HIE), suggesting that induced hypothermia might boost end results ©®.

o Novel treatment of CPAs in summary:

Neurological outcome after CA is associated with duration of cerebral ischemia. Analytical blood circulation (CBF) in the
very first hrs after resuscitation is an essential factor influencing neurological result as well as can be a target for
improving neurological survival. CBF in infants as well as children right away after resuscitation from CA is not well
characterized ¥, Normal CBF in children is 50-70 ml/100g/min, and is age dependent, being lower in early stage. Due to
the unstable scientific condition of children quickly after CA, CBF after CA in children has actually been reported just at
a number of hrs or days after resuscitation. One study reveals that low CBF after CA (less than 10 ml/100 g/min at 24 hrs)
is associated with bad result ®%. Speculative designs in grown-up animals reveal that CBF throughout CA is cyclic in
nature. During the apprehension, international ischemia is created with no flow to the brain. This is complied with by
reduced circulation throughout CPR. Quickly after reperfusion a period of global hyperemia for 15-30 minutes is adhered
to by postponed hypoperfusion from 30 min after ROSC to 3-6 hrs. Throughout the reperfusion stage a sensation of
multifocal no-reflow is reported to happen, where locations of no flow are intermixed with areas of regular and reduced
perfusion. This is believed to happen as a result of microcirculatory changes in the mind throughout no circulation such as
tension, vasoparalysis and also slugging. Hypertensive reperfusion, hemodilution as well as thrombolysis are strategies
that could potentially reduce the no-reflow locations of the mind. CBF promotion methods employing hypertensive
reperfusion, hemodilution (hematocrit 30%) and hypothermia showed useful in pet designs “?. The first as well as only
research trying to discover the benefit of hypertensive reperfusion in human beings is a retrospective testimonial of
grown-up CA survivors; this study located that the level of arterial blood stress during the very first 2 hours after
resuscitation was straight correlated with good practical neurological recovery, whereas arterial high blood pressure in the
initial 5 mins after ROSC did not influence result “. Another blood circulation promoting method, thrombolytics carried
out throughout CPR, boosted end results in pet designs “? and in little collection of patients “**¥. This approach can have
academic benefit in two means dealing with lung embolism, if it occurred to be the source of the CA (although
uncommon as a source of pediatric CA), and also possibly undermining microcirculatory apoplexy in the setting of long
term tension. If this therapy is valuable after CA “®),

Roles of Extracorporeal Membrane Oxygenation for Resuscitation (ECMO):

Extracorporeal CPR (ECPR) is a method of resuscitating patients from CA through ECMO. Its use represents a sensible
restorative technique in a child who has a relatively easy to fix disease procedure and also where ECMO can be started
before main nerves damages occurs. This is the case for in-hospital apprehensions or experienced CA with short transport
time to the healthcare facility. The largest collection of ECMO-CPR in pediatric patients was published in 2004 and
reports the result of 66 patients cannulated for ECMO during active CPR compressions. In this series, 33% of patients
survived to healthcare facility discharge. Mean time of CPR prior to ECMO cannulation was 50 mins; 3 of 6 patients with
CPR time more than 60 min before ECMO resuscitation had blatantly intact neurologic function “®. Initial records on
making use of ECPR in children are promising. In the setting of a witnessed arrest, such as a child with evolving and also
refractory myocarditis or from post-operative refractory cardiogenic shock, making use of ECMO, where available, can
stand for a lifesaving bridge to myocardial recovery. Additionally, ECPR also represents a hassle-free means of swiftly
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delivering light hypothermia during the initial 12-24 hrs. (Figure 1) “” shows novel therapies for optimizing prognosis in
children resuscitated from CA.

Pediatric Asphyxial
Cardiopulmonary Arrest

}

CBF promotion Hypothermia Ry ECPR

Futuristic \ l /

therapies S
Improved outcome

Figure 1: Novel therapies for pediatric cardiac arrest that may improve outcom

e. (47)

4. CONCLUSION

End results from pediatric heart attack and also CPR seem to be enhancing. The advancement of medical practice to
incorporate the pathophysiology and timing, strength, period, and also variability of the hypoxic-ischemic disrespect
could bring about even more patient-specific and also time-specific goal-directed treatment as well as better outcomes. By
tactically focusing therapies to details phases of heart attack as well as resuscitation and also to developing
pathophysiology, there is excellent promise that critical care interventions will blaze a trail to much more successful
cardiopulmonary and cerebral resuscitation in children. The 2005 ILCOR guidelines emphasize good-quality CPR in the
pre-hospital and also medical facility setups. By-stander CPR enhances results but is done in a minority of patients,
identifying a should enhance CPR education in general population. Treatment of the post-CA syndrome stays generally
helpful; hypothermia must be taken into consideration in comatose patients. Advanced neuromonitoring and also novel
treatments are needed for the following innovation.
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