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SUMMARY

In this open-label, randomized controlled trial in seven
tertiary neonatal intensive careunitsin India, Sri Lanka, and
Bangladesh, infantsborn at or after 36 weeks of gestation
with moderate or severe neonatal encephal o-pathy and a
need for continued resuscitation at 5 min of ageor anApgar
score of lessthan 6 at 5 min of age (for babiesbornin a
hospital), or both, or an absence of crying by 5 min of age
(for babiesborn at home), wererecruited. In aweb-based
randomization system, infantswere allocated into agroup
receiving wholebody hypothermia(33-5°C) for 72husinga
servo-controlled cooling device, or to usual care (control
group), within 6 h of birth. All recruiting siteshad facilities
for invasive ventilation, cardiovascular support, and
access to 3 Tesla MRI scanners and spectroscopy. The
primary outcome was a combined endpoint of death or
moderate or severedisability at 18-22 months, assessed by
the Bayley Scalesof Infant and Toddler Devel opment (third
edition) and adetailed neurol ogical examination. Analysis
was by intention to treat. After exclusions, 202 eligible
infantswere assigned to the hypothermiagroup and 206 to
thecontrol group. Primary outcome datawere availablefor
195 (97%) of the 202 infantsin the hypothermiagroup and
199 (97%) of the 206 control group infants. 98 (50%) infants
inthehypothermiagroup and 94 (47%) infantsin the control
group died or had amoderate or severedisability (risk ratio
1-06; 95% CI 0-87—1-30; P=0-55). 84 infants (42%) inthe
hypothermiagroup and 63 (31%; P=0-022) infantsin the
control group died, of whom 72 (36%) and 49 (24%;
P=0-0087) died during neonatal hospitalisation. Five
serious adverse events were reported: three in the
hypothermia group (one hospital readmission relating to
pneumonia, one septic arthritis, and one suspected venous
thrombosis), and two in the control group (one related to
desaturations during MRI and other because of
endotracheal tube displacement during transport for MRI).
Therapeutic hypothermia did not reduce the combined
outcome of death or disability at 18 months after neonatal
encephalopathy in low-income and middle-income
countries, but significantly increased death alone. The
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authors conclude that therapeutic hypothermiashould not
be offered as treatment for neonatal encephalopathy in
low-income and middle-income countries, even when
tertiary neonatal intensive carefacilitiesareavailable.

COMMENTARIES
Evidence-based Medicine Viewpoint

Introduction: Therapeutic hypothermia (TH) is widely
practiced in new-born infants with hypoxemic ischemic
encephalopathy (HIE). It has been included as a standard
of carein many guidelines published in devel oped aswell
asdevel oping countries. lts use hasbecome so widespread
that the International Liaison Committee on Resuscitation
(ILCOR) statement in 2020 cautioned that TH should only
be used in neonatal care units with facilities for
multidisciplinary care, respiratory support, oxygenation
monitoring, etc. [1]. TH appearsto be supported by robust
evidence. A network meta-analysis of randomized
controlledtrias(RCT) examining multipleinterventionsfor
HIE[2], identified whole-body cooling asthetop-ranking
intervention that reduced mortality at 18 months of age,
closely followed by selective head cooling. Both
interventions were also associated with better neuro-
developmental outcomesat that age. Even cerebral palsy in
later lifewasfound to be decreased with TH [3].

Despite the overall benefit reported with TH, it isnot
alwayssuccessful, particularly in severe HIE. Perhapsthis
iswhy thereisintense search for alternateinterventionsfor
neuroprotection and/or improvement of neuro-develop-
mental outcomes following neonatal encephalopathy.
Several interventionshave been explored with and without
TH, including erythropoietin [4,5], melatonin [6,7], and
xenon[8]. Therearea so severa pre-clinical studiesaswell
asregistered human RCTsexploring stemcell therapy [9,10].
These diverse data suggest that there is room for further
evidence despite the reported benefits of TH. Recently, a
multi-centric RCT inthree devel oping countries, evaluated
TH inmoderate-to-severeHIE[11]. Table| summarizesthe
trial details.
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Critical appraisal: Overall, thetrial [11] had low risk of
bias. Therandom sequencewasgenerated using anonline
program that controlled for the stage of encephal opathy as
well as study site. Random permuted blocks of variable
sizeswere used, although therange of block sizeswasnot
specified. Allocation was concealed from the on-site
investigators, who had to enter participant details after
informed consent was obtained, toidentify thearmtowhich
the neonatewasallocated. Adherenceto theassigned arm,
was cross-verified by ateam based in London. Although
the treating physiciansteams were not blinded, the
assessors recording the primary outcome, long-term
outcomes, and the MRI datawereblinded totheallocation
of each neonate. A wide range of clinically important
outcomes were recorded, without omitting any from
reporting. Therewasvery low attritioninthistrial, as97% of
the enrolled infants could be followed-up. ThisRCT [11]
wasnot only registered, but its protocol wasal so published
[12], and there are no significant deviations from either.
Even after randomization, therewere hardly any protocol
deviations.

Thetrial [11] included several refinementsin addition
to meticulous planning, execution and analysis. This
enabled the investigators to overcome many biases that
creptinto previoussimilar trials. For example, neonateswho
underwent passive cooling prior to randomization were not
included. Variability in assessments that could creep into
clinical examinations, neuro-developmental evaluation, etc.
were diminished, because these were performed by well-
experienced physicians, and stringent definitions were
used for every subjective evaluation. Even the MRI
scanning procedure, protocols, and acquisitiontime, were
standardized acrossthe sites. Raw datafrom MR scanning
were centrally evaluated for quality before processing. Two
experienced neonatal neurologists used a prior-validated
scoring system to read the images, while blinded to all
clinical information.

In addition to the clinical outcomes, theinvestigators
included alarge number of MRI-related parameters. The
choice of these is supported by a systematic review [13]
which confirmed that ratios of NAA/creatine and NAA/
choline in the basal ganglia/thalamus, as well as myo-
inositol/cholineinthe cerebral cortex on Proton magnetic
resonance spectroscopy, correlated well with adverse
effectsin neonatesundergoing TH. Similarly, MRI findings
of injury to theinternal capsule posterior limb (ondiffusion
weighted imaging), and increased lactate/N-
acetylaspartate peak on MR spectroscopy, had high
predictive value for adverse neurodevelopmental
outcomes[14]. All thesewereanalyzedinthistrial [11].

The extremely low attrition in this RCT [11] was
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achieved by research nurses maintaining contact with the
familiesof enrolled infants between discharge and follow-
up. Specia search teamswere constituted to track families
who failed to follow-up as scheduled. These teams were
abletomakehomevisitsnot only tolocal families, but even
to thosewho had migrated.

Very few limitationscould beidentifiedinthistrial [11],
none of them serious. For example, although the analysis
was described asintention-to-treat, the calculations were
based on the number whose primary outcome was
available, rather than the number randomized. Asin many
multi-centrictrials, only aggregated dataacross study sites
was presented, making it difficult for readers to judge
whether dataare driven by experiencesin alimited number
of sites with larger proportion of enrolments. This is
important becauseinthistrial [11], two sitesaccounted for
55% of the enrolled neonates, whereas 3 sites, each
enrolled lessthan 10% of the samplesize. Onesiteenrolled
only 12 neonates.

Since many of the enrolled neonates had clinical
seizures, it can be argued that EEG data would be
important. A systematic review showed that abnormal
amplitudeintegrated el ectroencephal ogram (aEEG) at 72
hours had high reliability to predict death or moderate/
severe disability [15]. Another systematic review of 37
publicationsalso confirmed that aEEG at 24 and 72h, had
high predictive value for adverse neurodevelopmental
outcomes[14]. However, thisRCT [11] did not perform EEG

The robust methodology and multiple refinementsin
this trial [11] generate high level of confidence in the
results. Therewasno difference between the RCT armsfor
the primary outcome. Among thelong-term outcomes, all-
cause mortality at 18 monthswasincreased with no benefit
in the other two outcomes. Among the 17 short-term
outcomes, 7 wereworsein TH group, with no benefitinthe
other 10. Among 13 additional clinical outcomes, only one
viz. disabling cerebral palsy showed a statistically
significant reduction with TH, whereas there was no
differenceintheother 12. ThemultipleMRI findingsweredl
comparable between the groups. In addition to the
outcomes presented above, the supplementary files[11],
haveaplethoraof additional dataincluding hematological
parameters, biochemical values, and clinical support
requirements, recorded at 24h, 48h, 72h, and 96h. A wealth
of MRI data (too extensive to present here) is also
included. Overall, noneof these showed any benefit of TH.

The authors also undertook multiple subgroup
analyses of one secondary outcome “mortality at
discharge.” Three comparisons stood out. First, the
increased mortality at discharge was driven by outborn
neonates. Surprisingly, there was increased mortality in
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Tablel: Critical Appraisal of the Sudy

Clinical question

Study design
Study setting
Study duration

Inclusioncriteria

Exclusioncriteria

Recruitment
procedure

Intervention and
Comparison
groups

Outcomes

Follow-up
protocol

Samplesize

Dataanalysis

Comparison of
groupsat baseline

Theresearch questioninthe PICOT format is: “ In full-term newborns having moderate or severe encephal opathy
(P=Population), what is the effect of therapeutic hypothermia (I=Intervention), compared to no hypothermia
(C=Comparison), on mortality or disability (O=Outcome) at 18-22 monthsof age (T=timeframe)?

Randomized controlled trial with all ocation of individual neonatesto thetrial arms.

Tertiary level neonatal care unitsbased in three developing countriesviz. India, Sri Lanka, and Bangladesh. All the
participating neonatal units fulfilled the ILCOR criteria for safe administration of TH. In addition, all had
adequately trained manpower to look after sick neonates.

Recruitment of neonateswas done from August 2015 to February 2019. Follow-up was conducted till 18-22
monthsof age.

Newborns (gestation >36wk, birth weight >1800g), with neonatal encephal opathy defined by the presence of two
criteriaviz. i) Evidenceof perinatal asphyxia(defined asneed for ongoing resuscitation at 5min of life, or a5-minute
Apgar score<6, or absence of crying by 5min of agefor home-delivered neonates; and i) Evidence of moderate or
severe encephal opathy between 1-6h of life (determined by clinical examination and modified Sarnat staging).

Neonateswithout heartbeat at 10min of lifeinspite of appropriate resuscitation, and those having major life-
threatening congenital malformation, were not included. Neonateswhose parents declared inability to attend
schedul ed follow-up assessment visits, were also excluded.

Not described in detail.

Neonatesin the TH arm underwent controlled reduction of core (rectal) temperatureto 33-5°C, starting within 1-
6h of birth, for atotal of 72 h. Thereafter, automated re-warming at therate of 0-5°C every hour wasinitiated,
until normothermiawas achieved. Neonates experiencing shivering or unexplained tachycardiawere sedated. TH
was ceased if therewasrefractory hypotension, or alife-threatening/massive haemorrhage. Thosein the
Comparison arm did not receive hypothermia. Both groupsreceived the usual careas per theclinical condition,
including respiratory support, cardio-vascular support, avoidance of iatrogenic hyperthermia, careful clinical and
lab monitoring, and correction of abnormalities detected.

The primary outcomein thisRCT wasdeath or (moderate/severe) disability. Therewerethreelong-term
secondary outcomesviz. all-cause mortality at 18mo of age, severe disability among survivors, and
microcephaly at 18-22mo of age. Therewere 17 short-term secondary outcomes eval uated beforedischargeviz.
mortality, length of hospital stay, abnormal neurological examination at discharge, culture-proven early-onset
neonatal sepsis, pneumonia, necrotizing enterocolitis, renal failure, cardiac arrhythmia, major intracranial
hemorrhage, pulmonary hemorrhage, gastric bleeding, persistent hypotension, prolonged coagulation
necessitating treatment, severe thrombocytopenia, persistent metabolic acidosis, and subcutaneousfat
necrosis.Additional clinical outcomesincluded survival without disability, moderate disability, disabling
cerebral palsy, Bayley-I11 cognitive, motor, and language composite scores, persistent sei zures, gross motor
function classification systemlevel, visual deficit, and auditory deficit. Anthropometric measurementsincluded
microcephaly, wasting, and stunting. Infantsunderwent MRI at 7-14d of age, to identify markers of neuronal
damageincluding brain injury scoreson conventional MRI, thalamic N-acety| aspartate (NAA) concentrations;
lactate:NAA ratio, NAA:creatineratio, and NAA:choline peak arearatio; and whole brain white matter
fractional anisotropy.

Enrolled neonateswerefollowed-up at 18-22mo of age. Detail ed neurol ogical examination was done by aneuro-
developmental pediatrician, who administered Bayley Scalesinlocal languages. Ininfantswho could not be
examined either at thesite, or at home, familieswere contacted over telephone, and information on mortality
ascertained.

Theinvestigatorsassumed an effect size of 30% reductionin the primary outcome (from 50% to 35%) with TH.
Calculating for 5% alphaerror, 20% betaerror, and 10% attrition, therequired sample sizewas 408 infants. The
trial achieved thissamplesize.

Intention-to-treat analysiswas planned. A ppropriate statistical methods and testswere used to examinethe data.
Maternal age, gravidity, parity, and pregnancy complicationswere evenly distributed between thegroups.
Delivery characteristicsincluding mode, place, and red-flag eventswere al so comparable. Therewereno
differencesinthetrial armsfor various neonatal characteristicsincluding gender, gestational age, birthweight,
anthropometric parameters, features of birth asphyxia, stage of encephal opathy, seizures, and coretemperature.

Summary of results Primary outcome:

(TH vscontrol arm) ¢

Death or (moderate/severe) disability: RR1-06 (95% Cl 0-87,1-30)
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Table continued from pre-page

Secondary outcomes:

All-cause mortality at 18mo of age: RR 1-35(95% Cl 1:04,1-76)*
Severedisability among survivors. RR 0-61 (95% Cl 0-34,1-11)
Microcephaly at 18-22mo of age: RR 1-09 (95% Cl 0-74,1-62)

Mortality beforedischarge: RR 1-50 (95% Cl 1-10,2-04)*

Length of hospital stay: Median difference 2.20 (95% CI 0.70, 3.80)*
Abnormal neurological examination at discharge: RR 0-93 (95% ClI 0-70,1-24)
Culture-proven early-onset neonatal sepsis. RR 1-22 (95% Cl 0-54,2.-77)
Pneumonia: RR 1-06 (95% CI 0-63,1-77)

Necrotizing enterocolitis: RR 5-10 (95% CI 0-60,43-2)

Renal failure: RR 140 (95% Cl 0-76,2-59)

Cardiac arrhythmia: 5/202 vs0/206; RR not calculable

Major intracranial hemorrhage: RR 0-51 (95% CI 0-09,2-75)

Pulmonary hemorrhage: RR 1-53 (95% CI 0-99,2-37)

Gastricbleeding: RR 1-86 (95% Cl 1-28,2-69)*

Persistent hypotension: RR 1-84 (95% CI 1-17,2-88)*

Prolonged coagulation: RR 1-55 (95% Cl 1-16,2-07)*
Severethrombocytopenia: RR 2.24 (95% Cl 1.26, 4.00)*

Persistent metabolic acidosis: RR 1-95 (95% CI 1-24,3-08)*
Subcutaneousfat necrosis; 1/202 vs 0/206; RR not calculable

Survival without disability: RR 1-23 (95% CI 0-89,1-68)

Moderatedisability: 0/111 vs 3/135; RR not calculable

Disabling cerebral palsy: RR 0.53 (95% Cl 0.28, 0.98)*

Bayley-I11 score<70 and 70-84, compared against >85: RR 0-61 (95% Cl 0-32,1:18) and 1-28
(95% CI 0-77,2-11), respectively

Motor score: RR 0.52 (95% Cl 0.27, 1.00) and 0-95 (95% CI 0-33,2-72), respectively
Language score: RR 0-73 (95% CI 0-43,1-21) and 0- 73 (95% CI 0-50,1-05), respectively
Persistent seizures: RR 0-40 (95% Cl 0-11,1.-44)

Grossmotor function classification system level: Median difference0

Visual deficit (blindness): RR 0-61 (95% Cl 0-21,1-72)

Auditory deficit: RR 0-60 (95% Cl 0-16,2-37)

Microcephaly: RR 1.01 (95% CI 0.58, 1.76)

Wasting: RR 1.04 (95% ClI 0.75, 1.45)

Stunting: RR 1.11 (95% Cl 0.87, 1.41)

MRI findings:

Basal gangliaor thalamicinjury: RR 0.84 (95% CI 0.54, 1.30)

White matter injury: RR 1.06 (95% CI 0.94, 1.20)

Cortical injury: RR0.80 (95% Cl 0.54, 1.18)

Subdural bleeds: RR 1.19 (95% Cl 0.75, 1.87)

Mean (SD) thalamic N-acetyl aspartate (NAA) concentration: 8-06 (1-8) vs8-04 (1-6)

Median (IQR) Lactate:NAA ratio: 0-14 (IQR 0-106,0-200) vs0-14 (IQR 0-099,0-175)

Mean (SD) NAA:creatineratio: 1-51 (SD 0-29) vs1-51 (SD 0-26)

Mean (SD) NAA:cholinepeak arearatio: 0-83(SD 0-18) vs0-85(SD 0-16)

Wholebrain white matter fractional anisotropy: No significant difference

Mean (SD)fractional anisotropy valuesover posterior limbsof theinternal capsule: 0-32 (0-05) vs0-32 (0-06)

Seriousadverseevents: RR 1.53 (95% CI 0.26, 9.06)

*Satistically significant.
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the TH group, among infants without sepsis, and those
having no perinatal sentinel events. It isunclear why the
primary outcomewasnot similarly analyzed.

Given that this methodologically robust RCT [11]
showed contrary resultsto severa other studies, (thereby
challenging the hitherto accepted practice of TH in HIE),
several questionsemerge.

First, how do theresultsof thistrial [11] comparewith
other data?A Cochranereview publishedin 2013 (11 RCT,
1505 participants) demonstrated statistically and clinically
important reduction in mortality or major neuro-
developmental disability at 18 monthsof age[16]. However,
thisreview isoutdated and meritsno further consideration.
A very recent systematic review with literature search
updatedtoApril 2020[17], identified 28 RCTsamong nearly
3600 neonateswith moderateto severeHIE. Meta-analysis
showed that the pooled relative risk of mortality was
(statistically and clinically) significantly reduced with TH.
However, in addition to some methodological flaws, the
authorsdid not specify the time-frame at which mortality
wasdetermined[17]. Thismakesit difficult tointerpret the
datafromthereview [17]. Ontheplusside, theauthorsdid
not identify significant publication bias (i.e. lower
probability of publication of trials showing no beneficial
effectsof TH).

Since the publication of the systematic review [17],
additional trialshave emerged. A recent RCT conductedin
Chennai [18] examining the sameoutcomesasthistrial [11]
in over 160 neonates, reported a statistically significant
differencein mortality or abnormal neurological outcome, at
18mo, although therewasno significant differencewithin
28d. Another RCT [19] inasingleIndianinstitution among
50 neonateswith moderate or severe HIE, examining MRI
changes in the posterior limb of the internal capsule,
reported astatistically significant beneficia effectwithTH,
although this could be analyzed in less than half the
recruited infants. Conventional MRI findings also
suggested that TH wasbeneficid. Yet another RCT among
120 neonates with HIE at JIPMER Puducherry, reported
lower mortality with TH[20], and also lessfrequency and
severity of acuterenal injury. Markersof myocardia injury
(cardiac enzyme levels at 72h) and ECG as well as
echocardiography findings were more favorablein those
receiving TH [21]. AnRCT in40 Chineseinfants[22], also
reported lower incidence of severe disability, better
psychomotor development scores, and higher neuro-
development scoresat 15 months of agein thosereceiving
TH. These infants aso had better neonatal neuro-
behavioural scoreat 28 daysof age. However, therewasno
difference in mortality and no difference in the levels of
neuronal biomarkersafter 72 hoursof treatment. Overall,
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none of these RCTs had the methodological rigour
associated withthistrial [11].

Despite the overall benefit reported in systematic
reviewsof TH[16,17], not al trialsshowed the same effect.
Even trials showing benefit differed in its magnitude. A
group of authorstried to analyzethereason for statistically
significant differencesin the efficacy of TH intwo fairly
largetrias[23]. Despitesimilarinclusion criteria, therewere
differences in the sickness level of included neonates,
severity of HIE, use of anti-convulsant medication,
sedation, and many in one of thetria shad received cooling
beforerandomization itself.

To befair, thisisnot thefirst robust piece of evidence
that failed to find a beneficial effect of TH. A systematic
review focusing on studies conducted only in low-and
middle-incomecountries, identified 7 trials[24]. Thesetrials
included 567 infants, of whom 15% had only mild
encephalopathy. Various formal and non-formal cooling
systems were used. However, there was no statistically
significant decrease in neonatal mortality with TH. The
authors attributed this to heterogeneity, poor methodo-
logical quality, inappropriate cooling devices, or
inadequate intensive care facilities. However, they also
considered population-based differences (compared to
high-income countries) such as perinatal infection,
obstructed labor, intrauterine growth retardation, etc.

Thereareother indirect piecesof evidence suggesting
limitationsto the effects of TH. A community-based study
inthe UK followed up 145 survivor children, 6-7 yearsafter
being randomized to TH or otherwise, to determine their
health-related quality of life (HRQL) [25]. However, no
statistically significant differenceswereobserved. A similar
analysis on hedlthcare resource utilization and costs
among 130 survivorsaged 6-7 years (fromthe samecohort),
showed lower resource utilization in the TH arm, though
the differences were not statistically significant [26].
Another indirect evidence isthat hypothermiafor longer
than 72 hours, cooling to temperaturelower than 33.5°C, or
both together, did not add further benefit in terms of
mortality or severedisability at 18 monthsof age[27,28].

The second important question is, what could be the
explanation for the results of thistrial being remarkably
different? One possible explanation isthat previoustrials
often included neonateswith mild HIE also, whereasthis
trial [11] included only thosewith moderateor severeHIE. In
thiscontext, asystematic review [29] identified 13 studies
wherein almost onein six included neonateshad mild HIE.
Onmeta-analysis, about 22% of theinfantswho underwent
TH had only mild HIE. Another systematic review aso
identified 117 babies with mild HIE who had been
inadvertently includedin 5 TH trials[30].
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Another potential explanation isthat, the mechanism
(and consequences) of perinatal asphyxiainlow-resource
settings may bedifferent from developed country settings.
Inthiscontext, thetrial authors[11] themselves suggested
that the included babies underwent subacute, or partial
prolonged hypoxia (based on MRI findings). Further, the
occurrence of seizures in many infants in this trial [11]
suggested intra-partum hypoxiabeforebirth, which could
reduce the neuro-protective effects of TH. Thereis also
datathat, among neonateswith birth asphyxia, the presence
of hyperoxemiaat admissionincreasestherisk of HIE[17].
Thisisreferred to asthe oxygen paradox, wherein excess
oxygen supplementation following hypoxia worsens the
outcome. Inthistrial [11], over 70% enrolled neonateswere
born at other institutions, wherein less-skilled physicians
may have used excess oxygen to managethehypoxia. One
wonderswhether thiscould be acontributing factor.

Conclusion: This very well-designed and well-executed
landmark RCT confirmed that therapeutic hypothermia(for
72h) in full-term neonates having moderate or severe
encephal opathy did not reduce the composite outcome of
mortality or disability at the age of 18-22 mo. On the
contrary, short-term, as well aslong-term mortality were
increased. Severa other clinically important outcomeswere
also worse in those receiving TH, making it a harmful
intervention. An urgent review of the clinical practice of
offering TH is warranted at the institutional, as well as
national levels.
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Neonatologist’'s Viewpoint

Therapeutic hypothermia (TH) is the only intervention
well-proven to improve intact survival in neonates with
moderate-severe hypoxicischemic encephalopathy [1]. Itis
thestandard of carein highincome countries(HICs) andis
recommended by the International Liaison Committeeon
Resuscitation (ILCOR) 2020 in low- and middle-income
countries (LMICs), though it is a weak recommendation
withlow evidence[2]. A recent meta-analysisof 675 infants
from 7 RCTs from LMICs showed a 50% reduction in
mortality in LMICsand found higher effect sizeinLMICs
ascompared toHICs[3]. Theresultsof theHEL I X trial with
408 infantsarein contradiction to thisand the conclusion
and the commentaries by the authors have cast acloud on
thepracticeof THinLMICs[4].

The HELIX trial, an apparently well-conducted trial
withexcdllent follow-uprates, did not find adifferenceinthe
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primary outcome of disability-free survival at 18 months
and hasrecommendedto stop TH inLMICs[4]. However,
there are several issues in the trial that need further
clarification. Thefirst isthe case-mix. Unlike most other
hypothermiatria sfrom India, two-third of theinfantswere
outbornwho reached the cooling center at amediantime of
>3 hours. The screening for enrolment isunlikely to have
been optimal considering that only 2296 infants were
screened in 3.5 years in seven very high-volume public
healthfacilities, wherethe annual NICU admissionisoften
double this number. Further, the lack of an objective risk
assessment score raises concerns that the babies in the
study, particularly in the hypothermia arm, were sicker,
indicating aselection bias. The complicationsin pregnancy
and emergency cesarean section were higher in the
hypothermiaarm. Thisisespecialy acausefor perturbation
in this study, where the authors state that “professionals
showed a strong bias towards cooling therapy” coupled
with “parental decisionsthat wereheavilyinfluenced by a
trust in doctors to make the right decision on their
behalf " [5].

The second issue is the fidelity to the intervention.
Early initiation of cooling and the ‘time to target tempe-
rature’ iscritical toimproved outcomes. Cooling beyond 6
hours has been found to be of no benefit [6]. In fact, a
recent study suggests cooling to be done before 3 hours.
Inthe HELIX trial, the inclusion criteria states that baby
should be “randomized” within 6 hours of birth and the
mean randomi zation time is mentioned; thetimeto target
temperatureisnot mentioned. Review of Fig. 1 showsthat
the mean time of achieving 33.5° is 6 hours post-
randomi zation. The mean age at admission to the cooling
unit in outborn babieswho constitute 2/3rd of the subjects
being 3 hours suggests that most infants in the
intervention arm achieved the target temperature at
approximately 9 hours. Thiscould be onemajor difference
from other studiesthat have shown benefit, wherethetime
to target temperature has been less than two hours [7,8].
Therate of rewarming wasalso 0.5 per hour asagainst the
currently recommended 0.25 per hour [9].

A higher proportion of babiesin the hypothermiaarm
were treated with inotropes, sedatives/analgesics and
antibiotics[4]. Assessment of shock isachallenge during
therapeutic hypothermia [10], and it is plausible that
medi cations are confoundersin this study.

Thenext issueisthehhigh mortality in both arms. Of the
seven centers, five centers that contributed >90% of the
subjectshad high regiona neonatal mortality. High regional
neonatal mortdity, whichisareflection of thequality of care
coupled with thelearning curve of anew intervention, may
not permit the true benefits of an intervention to surface.
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Thisisin contrast to Indian RCTsthat have reported low
mortality (1.7-28%) during TH [3]. Characteristicsof the
HELIX hospitals with quality-of-care measures such as
surviva rates, shared use of thermal control device and
infection control rates in the supple-mentary appendix
would have hel ped understand the generalizability of the
study. The wide variation in survival in centers across
India that has been highlighted in other collaborative
studies[11] and the results of the HELIX trial cannot be
extrapolated to centerswith low mortality rates.

It is worth noting note that the primary composite
outcome of death or disability in hypothermia arm was
similar to the control arm despite higher mortality,
suggesting that there isindeed some benefit of hypother-
miain preventing brain damage[4]. Severedisability among
survivors were halved and disabling cerebral palsy was
reduced by 47%[11%vs21%; RR (95%Cl) 0.53(0.28-0.98)].

Considering the above issues, the sweeping
recommendation of theauthorsnotto offer THinall tertiary
care intensive care facilities is unfounded on evidence.
However, what theHEL I X trial hasshownthat itisnot the
time for al NICUs to embrace TH without setting the
infrastructure, resources and quality care for safe
implementation of TH. With the high burden of asphyxia-
related mortality and morbidity, we need to explore and
study how tomake TH safein LMICs. Collaborativeefforts
by hospitalsthat havelow mortality with cooling therapy,
constant vigil, a national database, benchmarking and
effortsto get outborn babiesearly to cooling hospitalsthat
have shown good outcomes are some of the steps way
forward. | feel that it is certainly not thetimeto writethe
epitaphon coolingin LMICs.
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Pediatric Neurologist’s Viewpoint

Protection of the devel oping brain had beenthe holy grail
of neonatal practiceover theyears. Theimportant goal s of
early and accurate identification of theinsultsto the fetal
and neonatal brain, understanding the complex
neurobiology of theseinsults and devel oping appropriate
mitigation strategies till remain elusive. The utility of
classical clinical approach is often very minimal in the
newbornin view of thelimited repertoire of neurological
signsand symptoms|[1].

Early identification and stratification of the insultsto
the immature brain, based on the potential for future
neurodevel opmental disabilities, will help the clinicians
predict theclinical and developmental outcomesmuch more
accurately. Familiestoo can take better learned decisions
regarding the continuation of life supportinthe NICU. It
will also help the research community to develop better
targeted acute interventions for the really vulnerable
babies improving the benefit: risk ratio. However, the
current understanding of neonatal neurology is far from
satisfactory to make such accurate assumptions. Some
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general categorizations are possible based on theclinical
data and investigations.

Neonatal encephalopathy at term with documented
evidencefor intrapartum sentinel hypoxic/ischemic events
ispossibly suchagroup. Thiscohort isusually much more
homogenous in developed countries, where there are
robust protocols for antenatal care and intrapartum
monitoring. In populations with poor maternal health
status, antenatal care and intrapartum monitoring, the
clinical syndrome of neonatal encephal opathy might bethe
composite end result of multiple on going and one-time
insults to the developing brain occurring throughout the
antenatal and perinatal periods. Without reliable bio-
markers, either imaging or biochemical, it will bedifficult to
stratify this cohort into much more homogenous groups.

Thestory of neuroprotectiveinterventionsfor mgjority
of theacquired braininsultshas not been very encouraging
till now. Most of the proposed ones fell by the wayside
whilemoving from bench to thebedside, mainly dueto the
undesirable side effects or lack of the predicted clinical
benefits [2]. However, TH for moderate/severe hypoxic
ischemic encephalopathy in term newborn babies has
shown to be consistently effective in reducing long term
disabilitiesin several well-conducted trialsand iscurrently
considered the standard of carein most of the developed
world[3,4]. TH hasal so shown to be effectiveinreducing
the burden of neonatal seizuresinthisgroup[5].

Therecently published HEL I X tria [6] —arandomized
controlledtrial conductedinafew large public hospitalsin
South Asia, has raised maor safety concerns for
therapeutic hypothermiain LMICs. TheHELIX trial data
suggested that therapeutic hypothermiaal ongside optimal
tertiary neonatal intensive caresignificantly increased the
incidence of death relativeto acontrol group without any
reduction in brain injury on MRI or improvement in the
combined outcomes of death or disability after neonatal
encephal opathy [6]. There aretwo very important aspects
here—lack of efficacy and potential for harm. Thelatter has
much more seriousimplications, inview of the potentially
higher risk of occurrence in routine clinical practice
compared to the controlled settings of arandomized trial .

Why did the HEL I X trial show apotential for serious
harm? Such aserious saf ety signal wasnot apparent in any
of the previous studies conducted in the devel oped world.
The reasons might be neurobiological as the authors are
trying to argue. The clinical syndrome of neonatal
encephalopathy in LMICs might represent a totally
different cohort compared to the devel oped world for the
reasons described above. Moreover, there might be some

inherent genetic variations affecting the suscepti-hility to
hypoxicischemicinjury aswell asresponseto coolingin
thispopulation. The pragmatic design and processes used
inthistrial, developed probably to suit the already existing
practices in the study centers [6], might also have
contributed to this outcome. However, one factor clearly
emerging out of this well-conducted study is that safety
margins are very narrow for the current practice of
therapeutic hypothermia for neonatal encephalopathy.
Thetendency to offer thisintervention across all settings
might resultin considerable harm, especialy intheLMICs.

What's the way forward? We can look at the HELIX
datamore closdly toidentify any potential subgroupswith
higher or lower safety marginscomparedtothetotal cohort.
Such ananalysismight possibly giveusmoreinsightsinto
the complex neurobiology of neonatal encephal opathy/
therapeutic hypothermiaand might a so hel p us modify the
current clinical care protocols. It might also lead to further
studies to identify new biomarkers and to explore better
preventive and interventional strategies for neonatal
encephalopathy. There is an urgent need to set up large
prospective multicentric neonatal brain consortiumsinthe
country with standardized protocolsfor clinical care, data
capture and outcome analysis. Such an approach might
possibly help us stratify neonatal encephalopathy into
more homogenous groupsfor better targeted interventions.
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