Advanced cardiopulmonary resuscitation in
the newborn: Are there data to justify
adopting different protocols for the
extremely premature neonate?
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International guidelines on neonatal resuscitation rec-
ommend initiation of chest compression, and then adren-
aline, in the event of severe bradycardia that does not re-
spond to appropriate ventilation with positive pressure.
No separate criteria are established for the resuscitation of
extremely premature neonates (EPN)!. Nonetheless, the
fragility of these infants gives rise to the concern that the
use of chest compression or adrenaline (advanced car-
diopulmonary resuscitation, ACPR) might bring about an
increase in the number of survivors with severe disabling
neurological deficits.

Scarce data obtained at the end of the 1980s and in the
early 1990s on the evolution of EPN who required ACPR
in the delivery room drew a gloomy picture: among the
26 newborns weighing less than 751 g4 or with under
29 weeks gestation at birth®, there were no survivors free
of severe neurological sequelae. However, from the
mid-1990s on some studies began to show a different sce-
nario. Survival following ACPR among neonates under
1,000 g increased to 53-78 %%, and neurological devel-
opment was normal for more than half of those children
who were followed up”?. This improvement in morbidity
and mortality for EPNs following ACPR was paralleled by
the general tendency observed in this group of patients
during the 1990s, probably reflecting more appropriate
obstetric and neonatal management, including the use of
prenatal steroids, surfactant and other technological ad-
vances, such as new ventilation strategies'®11,

After 1995 the trend towards improved evolution for
EPNs appeared to come to a halt'?, in part owing to the
more severe condition of the patients at birth!?. Has this
also been the case among those requiring ACPR in the
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delivery room? In this issue of Anales de Pediatria two
studies provide information gathered in the first years of
the twenty-first century. Sanchez Torres et al'® found no
significant differences in survival at discharge between
babies weighing less than 1,000 g requiring ACPR and
those that did not (62.5% vs. 76.3%); only combined neu-
rological morbidity analysis at discharge revealed signifi-
cant differences between the groups (46.7 % vs. 21.6%).
In children weighing less than 1,251 g, Deulofeut er al.!4
found lower survival among those requiring ACPR (60 %
vs. 85%). However, among those weighing less than
1,001 g their results were comparable to the results of
the Spanish study (59% vs. 77 %). In terms of short-term
neurological morbidity, significant differences were found
in the group weighing 751 to 1,000 g only for III/IV de-
gree intraventricular hemorrhaging (37 % vs. 12%), and
no differences in mortality or neuro-imaging were found
in those weighing less than 751 g. Unfortunately, a high
number of children were lost for follow-up, which ques-
tions the validity of extrapolating the findings to the pop-
ulation studied.

What results are to be expected for other age-groups of
neonates who had ACPR? In a cohort of 26 full-term
neonates, 69 % survived, of whom 67 % were normal at
follow-up?. Following pediatric ACPR, survival at dis-
charge hovered at around 50 %, and more than 80 % of
babies suffered no worsening of their prior neurological
state!>10, Among adults only 20-30 % survive, of whom
around 25 % will suffer serious neurological sequelae!”18,
Thus, the best results for survival are to be expected dur-
ing the neonatal period —including EPN. Of all those pa-
tients resuscitated, symptom-free survival is expected by
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around 45 % of full-term newborns, 40 % of children,
30-45% of EPNs, and somewhat less than 20% of adults.

There are certain limitations that must be borne in mind
when interpreting the available data. First, all the studies
are retrospective. Partly for this reason we know very lit-
tle about the characteristics of the event. We lack infor-
mation about what caused the cardiopulmonary arrest,
the reasons for undertaking ACPR or its duration, the
means used for resuscitation (adrenaline dose, use of oth-
er drugs, volume expansion, etc.) or the monitoring of
the event. All of these factors may have a significant effect
on the results of resuscitation.

In older children and adults the cause that precipitates
the arrest is an important prognostic factor!>19; it is prob-
able that different etiologies might also affect EPNs in
different ways'. Furthermore, animal experimental mod-
els show that the success of ACPR depends in part on
the duration of the arrest prior to the beginning of CPR,
its duration and the ability to establish a sufficient flow.
The prognosis is better for children with severe brady-
cardia at the beginning of resuscitation than it is for those
who are asystolic’>. Among infants born at term, persis-
tent asystolia lasting more than 10 minutes in spite of ap-
propriate ACPR is associated with very poor prognosis®!4,
Although it is likely that EPNs behave in a similar fashion,
the particular physiological characteristics of this group
may imply differences in times, drug doses and se-
quences that will have to be evaluated in animal models
and prospective clinical studies.

Again, we lack knowledge concerning the attitudes and
guidelines in the various centers. It has been noted that
an active approach with respect to perinatal management
of EPNs increases the survival rate without increasing
morbidity at one year of age, while a restrictive attitude
leads to greater mortality without reducing the morbidity
of the survivors?’. Differences in the management of
these neonates during ACPR may have an influence on
the results. Thus, strategies such as control of oxygena-
tion (FiO,), ventilation (CO,), inspiratory (PIP) and expi-
ratory (PEEP) pressures, and the monitoring of their ef-
fects (pulsoxymetry, capnography, arterial pressure)
might help bring about a more favorable evolution. Final-
ly, one of the greatest limitations is the scarcity of fol-
low-up data, which, when available, often cover short
time periods and show elevated losses.

The first minutes following delivery are probably not
the best moment for deciding on the life or death of an
EPN, due to the scarce information on each individual
child. Occasionally the clinical data will show no real
possibility of the patient responding to treatment (for ex-
ample, persistent asystolia lasting at least ten minutes in
spite of correct ACPR); in such cases discontinuation of
CPR is justified. Nevertheless, in most instances it is only
possible to establish a general prognosis in the form of
percentages that make no provision for the individual
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characteristics of the resuscitated patient. In this situation
of uncertainty, the sick child has the right to be treated if
there exists a real hope of life without severe neurode-
velopmental disability. Throughout the first days of life,
the analysis of the clinical situation and neuroimaging
studies will provide relevant information. Although estab-
lishing a neurological prognosis for an EPN who survives
ACPR may be particularly difficult, in the event of ex-
tremely severe brain damage, a multidisciplinary ap-
proach in close relationship with the family of the new-
born may counsel against maintaining extraordinary
therapeutic measures.

Sanchez Torres et al. concluded that the increased lev-
el of mortality and the risk of severe brain damage tradi-
tionally associated with the use of ACPR in EPNs do not
appear to be confirmed!3. These data justify not using dif-
ferent criteria with ENPs when chest compression or the
administration of adrenaline is indicated. In addition, they
underline the need for (and difficulty of) clinical care that
encompasses all the multiple factors at play: the very real
presence of the neonate, his or her gestational age, the
clinical evolution, the hopes of the parents and our ca-
pacity to establish a long-term prognosis. The exclusive
use of risk percentages separated from this multivariate
picture can become a form of prejudice, which, instead of
offering the real infant a balanced treatment, fails to avoid
extreme attitudes such as therapeutic overzealousness,
or the discontinuation of life-sustaining treatments dictat-
ed by times decided by professionals, and not by the evo-
lution of the pathology. More still, given the difficulties
and the risk of long-term handicaps that the extremely
premature neonate faces, it seems reductive to affirm as
the only answer his or her death. It is incumbent upon
the attending team and society as a whole to offer the
best possible treatment, as well as to assist and support
the newborn infant and his/her family.

REFERENCES

1. Biarent D, Bingham R, Richmond S, Maconochie I, Wyllie J,
Simpson S, et al; European Resuscitation Council. European
Resuscitation Council guidelines for resuscitation 2005. Section
6. Paediatric life support. Resuscitation. 2005;67:597-S133.

2. Jain L, Ferre C, Vidyasagar D, Nath S, Sheftel D. Cardiopul-
monary resuscitation of apparently stillborn infants: Survival
and long-term outcome. J Pediatr. 1991;118:778-82.

3. Davis DJ. How aggressive should delivery room cardiopul-
monary resuscitation be for extremely low birth weight
neonates? Pediatrics. 1993;92:447-50.

4. Perlman JM, Risser R. Cardiopulmonary resuscitation in the de-
livery room. Associated clinical events. Arch Pediatr Adolesc
Med. 1993;149:20-5.

5. Sims DG, Heal CA, Bartle SM. Use of adrenaline and atropine
in neonatal resuscitation. Arch Dis Child Fetal Neonatal Ed.
1994;70:F3-9.

6. Finer NN, Horbar JD, Carpenter JH. Cardiopulmonary resusci-

tation in the very low birth weight infant: The Vermont Oxford
Network experience. Pediatrics. 1999;104:428-34.



Martin-Ancel A et al. Advanced cardiopulmonary resuscitation in the newborn

8

10.

11.

12.

13.

. Finer NN, Tarin T, Vaucher YE, Barrington K, Bejar R. Intact

survival in extremely low birth weight infants after delivery
room resuscitation. Pediatrics. 1999;104:e40.

. Jankov RP, Asztalos EV, Skidmore MB. Favourable neurological

outcomes following delivery room cardiopulmonary resusci-
tation of infants < or = 750 g at birth. J Paediatr Child Health.
2000;36:19-22.

. Casalaz DM, Marlow N, Speidel BD. Outcome of resuscitation

following unexpected apparent stillbirth. Arch Dis Child Fetal
Neonatal Ed. 1998;78:F112-5.

Horbar JD, Badger GJ, Carpenter JH, Fanaroff AA, Kilpatrick S,
LaCorte M, et al; Members of the Vermont Oxford Network.
Trends in mortality and morbidity for very low birth weight in-
fants, 1991-1999. Pediatrics. 2002;110:143-51.

Meadow W, Lee G, Lin K, Lantos J. Changes in mortality for
extremely low birth weight infants in the 1990s: Implications
for treatment decisions and resource use. Pediatrics. 2004;113:
1223-9.

Paul DA, Leef KH, Locke RG, Bartoshesky L, Walrath J, Stefano
JL. Increasing illness severity in very low birth weight infants
over a 9-year period. BMC Pediatrics. 2006;6:2.

Sanchez-Torres A, Garcia Alix A, Cabanas F, Elorza MD,
Madero R, Pérez J, et al. Impacto de la reanimacion cardiopul-
monar avanzada en recién nacidos pretérmino de extremado
bajo peso. An Pediatr (Barc). 2007;66:38-44.

14.

15.

16.

17.

18.

19.

20.

Deulofeut R, Sola A, Dee B, Rogido M. La reanimacién car-
diopulmonar en sala de partos del recién nacido muy pre-
maturo estd asociada con resultados adversos a corto y a largo
plazo. An Pediatr (Barc). 2007;66:31-7.

Reis AG, Nadkarni V, Perondi MB, Grisi S, Berg RA. A prospec-
tive investigation into the epidemiology of in-hospital pediatric
cardiopulmonary resuscitation using the international Utstein
reporting style. Pediatrics. 2002;109:200-9.

Lopez-Herce ], Garcia C, Rodriguez-Nanez A, Dominguez P,
Carrillo A, Calvo C, et al; Spanish Study Group of Cardiopul-
monary Arrest in Children. Long-term outcome of paediatric
cardiorespiratory arrest in Spain. Resuscitation. 2005;64:79-85.

De Vos R, De Haes HC, Koster RW, De Haan RJ. Quality of sur-
vival after cardiopulmonary resuscitation. Arch Intern Med.
1999;159:249-54.

Zandbergen EG, De Haan RJ, Reitsma JB, Hijdra A. Survival
and recovery of consciousness in anoxic-ischemic coma after
cardiopulmonary resuscitation. Intens Care Med. 2003;29:
1911-5.

Wu YW, Colford JM Jr. Chorioamnionitis as a risk factor for
cerebral palsy: A meta-analysis. JAMA. 2000;284:1417-24.

Hakansson S, Farooqi A, Holmgren PA, Serenius F, Hogberg U.
Proactive management promotes outcome in extremely
preterm infants: A population-based comparison of two peri-
natal management strategies. Pediatrics. 2004;114:58-64.

An Pediatr (Barc). 2007;66(1):1-3



