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I mpact of Climate Changeon Child Health - A Causefor Concern!

UPENDRA K INJAWADEKAR
President, Indian Academy of Pediatrics, 2023
upen228@gmail.com

he science is clear —we are in the middle of a

climatecrisis, and if wedo not act now, wewill

be jeopardizing the lives of our future

generations. Climate changerefersto the broad
phenomenon of the average weather in a particular
geography changing over time. As the concentration of
carbon dioxide and other greenhouse gassesincreaseinthe
atmosphere, so does the amount of heat they trap, thus
leading to rising temperatures across the globe. What's
more, thereisno oneto blamefor thisphenomenon, except
ourselves. Sincetheindustrial revolution, human progress
has grown together with technological and industrial
innovation, which often relied on environmenta
exploitation with little regard to its consequences.
According to the Intergovernmental Panel on Climate
Change (IPCC), the earth’s surface temperature has
warmed by 0.75°C in a century before 1980 [1], and
temperatures have been rising twice as fast since then.
Increases of this magnitude are expected to have
widespread negativeimpacts on natural ecosystems, with
cascading consequencesfor human healthand livelihoods.

Although all of us are at risk, vulnerability is deter-
mined by [2]; the degree of i) exposure (such as
geographieswherefloods and droughtsare more common,
or occupations where exposure hazards are higher); ii)
ability to adapt, whichisdifficult for tribal or indigenous
populations that rely on natural elements for their
livelihoods, or impoverished communities that cannot
afford external control measuressuch aspurifiers; andiii)
sensitivity, whichishighest in children, pregnant women,
peoplewith pre-existing health conditions such asasthma.
Childreninlow-income or devel oping countries are one of
themost vulnerableto theeffects of climatechange, falling
at the intersection of this tripartite segregation. In India
alone, about 51% of children are living under the dua
impacts of poverty and the climate emergency. The
environment can impact child health through direct and
indirect pathways, and have lasting impact through
unwanted epigenetic devel opments. Thediseaseslikely to
be exacerbated by climate change are aready |leading
causesof child morbidity and mortality, including vector-
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borne, waterborne and airborne diseases. Greater ambient
heat also perpetuates adverse birth outcomes such as
preterm birthsand still births.World over, approximately 1
billion children are at an ‘extremely high risk’ of the
impactsof the climatecrisis[2]. Infact, 88% of theglobal
burden of disease from climate change falls on children
under five, and an additional 5% of the burden falls on
children between fiveand 14 yearsof age.

Climate Crisis As Child Rights Crisis

Introducing the Children’s Climate Risk Index (CCRI) [1]
by UNICEF is the first child-focused climate risk index,
which ranks countries based on children's exposure to
climate and environmental shocks, such as cyclones and
heatwaves, aswell astheir vulnerability to those shocks,
based on their accessto essentia services. Indiaranks26th
on this index, better than South Asian neighbors of
Pakistan and Bangladesh, yet much worse compared to
Bhutan, Nepal and Sri Lanka. A disturbing example in
recent times is the finding that one in three children in
Delhi suffers from asthma or airflow obstruction com-
pared to 22.6% children in Karnataka's Mysuru and
Kerala sKottayam. Delhi isinfamousfor itsair pollution,
and its effects are being seen in the young, developing
lungsof the childrenliving and growinginthecity [3]. In
tribal and agrarian geographies, climatechangeisseverely
impacting crop harvest and food production. South Asian
women usually eat last and eat the least in the family.
Indirectly, the environment is perpetrating an intergene-
rational cycle of undernutrition in girls and women, and
thus also in neonatal birth outcomes. South Asia has the
highest burden of preterm and SGA babies. Our effortsto
curb thiscyclewill beinvainif wedo not account for the
larger changesin our environment.

Systematic effort is required at the individual,
community and political levels. At this year's COP 27,
therewas aglobal concurrence on the necessity of a‘loss
and damage fund,” which is a tremendous win for
developing countries. Itisan acknowledgement of thefact
that the majority of greenhouse emissions came from the
developed countries over the 20th century, and the fund
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can be seen asreparationsfor post-colonial or vulnerable
nations that are now equally bearing the conseguences.
Our honorable union minister, in his speech at the same
event, announced to theworldthat Indiahas embarked on
far-reaching new initiatives in renewable energy, e
mobility, ethanol blended fuels, and green hydrogen asan
alternate energy source. These initiatives are truly
laudable. We a so need to initiateindependent research in
environmental health science, to wholly understand the
impact of climate change, and how it can be controlled.
Only then will advocacy for corrective policies be made
possible. With the advent of mass production and
consumerism in the last 50 years, per capita emissions
have been rising. Asthe hon. minister said in his speech,
we need a*“ paradigm shift frommindless and destructive
consumption to mindful and deliberate utilization.”
Traditionally, Indian culture has always been respectful
and grateful of nature' sbounties. If welook at our ‘kitchen
science,” it hasalwaysincorporated root to shoot cooking
with minimal wastage. Similar wisdom exists across our
culture. Aschildren, wewere taught that when we borrow
something, wemust returnit in abetter condition. Without
immediate action, the health of today’s children and future
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generationsisin great jeopardy. Our generation inherited
this earth from our ancestors, and each of us must feel
obligated to passon ahealthier, greener and cleaner planet
earth to our children and grandchildren.

Funding: None; Competing interests: None stated.
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Gastric Lavagein NeonatesBorn Through Meconium-Sained
Amniotic Fluid —Doesit Help?

SHIV SAJAN SaiNI, PRAVEEN KUMAR*
Neonatal Unit, Department of Pediatrics, Postgraduate Institute of Medical Education and Research, Chandigarh.
*drpkumar pgi @gmail.com

he management of neonates born through

meconium-stained amnictic fluid (MSAF) has

undergonedramatic changesover theyearsdueto

abetter understanding of itspathophysiology and
some high-quality clinicd trids. For example, in vigorous
neonatesbornthrough M SAF, routineendotracheal suction-
ing hasbeen abandoned[1]. Thetrid by Chaudhary, etd.[2]
hastried to investigate another common practice of gastric
lavage in neonates born through MSAF. The primary
purposeof GL inneonatesbornthrough M SAFisto decrease
theincidence of gastritis and feeding intolerance caused by
meconium. Secondarily, it may prevent respiratory distress
related to aspiration of meconium due to vomiting. There-
fore, al the previoustrias had feeding intolerance as their
primary outcome.

Chaudhary, et d. [2] intheir tria, focused on exclusive
breastfeeding (EBF) and early skinto skin (STS) contact as
the primary outcomes. Prevention of gastritis and feeding
intolerance may lead toincreased rates of EBF asbeneficial
effects, but the inadvertent delayed initiation of breast-
feeding due to the procedure of gastric lavage could also
decreasetherates of EBF.The authorsreported comparable
rates of EBF at 72 hours (primary outcome) in the gastric
lavage and no gastric lavage groups, amongst 110 vigorous
(not requiring resuscitation beyond the initial steps) late
preterm and term neonatesbornthrough MSAF. Therewere
no differencesin several secondary outcomesincluding the
incidence of respiratory distress, feeding intolerance, and
procedure-related complications between the two groups.
However, onunivariateanayss, theinitiation of STS contact
was significantly delayed, and the duration of STS contact
wassignificantly lower in gastric lavage group. Thereported
resultsneed to beinterpreted inthe context of thetrid design,
the popul ation studi ed and baseline differences between the
two groups. As per trial protocal, al vagindly delivered
neonatesin gastric lavage group wereinitiated on STS after
thegastric lavage procedure was completed. It isaforegone
conclusionthat theinitiation of STSwill bedelayed, andits
durationwill belesser inthegastric lavage group. However,
thedtatistical differencenotedinthetimeof initiationand the
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duration of STS contact did not impact any clinica
outcomes, specifically the EBF rates. It is to be noted that
only 18% of neonates in the gastric lavage group were
ddivered vaginaly as compared to 31% in the no gastric
lavage group. As per local practice, cesarean born neonates
did not undergo STS contact i.e., 82% of neonates in the
gastriclavagegroup and 69%in no gastric lavage group did
not undergo STS contact by virtue of being born by cesarean.
If onewereto choose EBF rate of 55% from the NFHS data
asthe basdline, to demonstrate a 25% relative reduction in
EBF rate, we would require enrolling 394 infants. The
investigators actually found EBF rates of 89% and 87% in
thetwo groupsand theenrolled sasmplesizewassufficient to
detect a25% rel ative difference betweenthetwo groups. The
incidence of feeding intolerance and respiratory distress
requiring support were 1.8% and 9.1% in gastric lavage
group Vs 5.4% and 14.5% in no gastric lavage group,
respectively. These differences were statistically not signi-
ficant, but obviously the power to detect a significant
difference was extremely low because of the very small
sample size. A systematic review of six clinica trias
including 1884 neonates, published in 2015, found a
significant reductionintheincidence of feeding intolerance
(RR0.71, 95% CI 0.55-0.93) [3]. A subsequent systematic
review of 3668 neonatesfrom nine RCTsshowed asimilar
statistically significant reductionin theincidence of feeding
intoleranceafter gastriclavage (RR 0.70, 95% Cl 0.58-0.85)
[4]. Theincidence of feedingintolerancein the control group
in the systematic review was 11.8% as against 5.4% in the
currenttria [4]. Theincidenceisaffected by thevariationsin
definitions of feeding intolerance used across the studies.
The incidence of meconium aspiration syndrome was too
low in both the reviewsto detect any significant difference.
Theoveral quality of evidence; however, waslow.

The authors conclusion that routine gastric lavage
‘appears unwarranted’ in vigorous late preterm and term
neonates born through MSAF is not supported by the data.
The study; however, does raise a valid question about the
benefits and harms of doing gastric lavagein neonatesborn
through MSAF and indicates that the practice is based on
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weak evidence. Gastric lavage may decrease feeding
intolerance, need for intravenous fluids, and respiratory
distress but it may have adverse effects of desaturations,
bradycardia, delaying ST'S contact and breastfeeding. Only
an adequately powered large multi-site clinical tria can
provideadefinitiveanswer.

Funding: None; Competing interests: None stated.
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INVITED COMMENTARY

Nasogastric or Orogastric Feedingin Stable Preterm Neonates?

AsHISH JAIN,* CHANDAN S
Department of Neonatol ogy, Maulana Azad Medical College and Lok Nayak Hospital, New Delhi 110002.
* neoashi sh2008@gmail.com

ggressiveearly enteral nutritionisimportantin

preterm low birth weight (LBW) infantsto pre-

vent extra-uterine growth retardation (EUGR)

and to ensure better neurodevelopmental
outcome. Establishment of direct ora feeding is often
delayed in preterm neonate because of poor coordination of
sucking and swallowing, neurological immaturity and
respiratory distress. Gavage feeding viaorogastric (OG) or
nasogastric (NG) tubeisan often-used strategy inNICUsto
ensure adeguate nutrition in preterm who have yet have not
developmentally achieved the neuromotor and feeding
mechanism maturity for a good swallow and breathe co-
ordination. As soon as they achieve this coordination by
approximately at 30-32 weeks, the cup or the katori spoon
feeding isinitiated. By 34 weeks most of the babies can be
put onto breastfeeds. Even though, thereisarationaeand a
consensus about the choice of modality of feedsin preterm,
there is lack of definitive evidence on superiority of one
method over the other when it comesto gavagefeeding with
OGor NG[1]. Policy and practisevarieswiddy betweenand
within neonatal careunits.

Withthelimited literature on the physiologica changes
inthesemodalitiesin human neonates, itisprudent tobelieve
that the OG may have an advantage of patency of naresin
neonates who are obligatory nose breathers. However, the
pharyngeal vagal stimulation may beaconcern.Ontheother
hand, the health care providersfind it easier to place and fix
the NG tube and perceivethelesser migration and displace-
ments. The daily and frequent use of this practice in the
neonatal practice makesit very important to systematically
investigatethisintervention.

Hence, whentheresearchersstudied and compared these
intervention, they looked into the outcomes like physio-
logica compromise during the procedure, pain during the
procedure, duration of cry and other developmental
unsupportive experiences by the neonates. With regard to
sustenanceof thetubein place, the outcomeslike quantum of
displacements, time spent on the care of thetube, timetofull
feeds and hospital stay dayswereinvestigated. The current
study alsotriedtolook at these outcomes.
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Rao, et a. [2] demonstrated mean frequency of tube
displacementswere 0.55/day among NG tubefeedingand 1/
day among orogastric tubefeeding group, which was stati ti-
caly significant, and there was no significant difference
betweenthegroupsintimeto reach full feedsand duration of
hospital stay. Onacloser look inthephysiology, Upadhyay, et
a. [3] showed mean crSO, (cerebral regional oxygen
saturation) duringinsertion wassignificantly lower withNG
compared to OG route. Mean PIPP-R score, heart rate
variahility, timeto normalize crSO2 and the duration of cry
wereaso significantly higher with NG insertion. However,
thiswasnot consistent with study by Bohnhorgt, et a. [4] who
suggested that route of placing the feeding tube had no
significant effect on the summed rate of bradycardia and
desaturation. The study could not confirm any advantage of
placing tube orally in the infants, the possible explanations
proposed wereviz., theincreasein nasal airway resistanceby
the 5F nasogastric tube, inserted into the smaller nogtrils, is
toosmall to haveany effect on apnoea;any benefit of theora
route is neutralized by the negative effects of an enhanced
vaga stimulation; the study duration wastoo short to detect
any finding [4]. Findings similar to these were reported by
Badran, et a. [5], where preterm infants who were fed via
bolusNG tubeachieved full enteral feedinginasigni-ficantly
shorter duration compared with theinfantsfed viaOG tube.
Theincidenceratesof aspiration and feeding tube displace-
ment were significantly higher in the bolus OG tube group.
Therewasno differenceintheincidenceratesof apnea, NEC,
bradycardia, oxygen desaturation and gastricresidual in both
groups[5].

However, one gap exists in these studies is that even
though, thisisacoredevel opmental issue, noneof thestudies
systematically reported the outcomes based on the gesta-
tional age. Hence, uncertainty existswiththesimilar findings
inaspectrum of different gestation and growth categories. It
would have been good if the current study looked and
reportedthis.

As, discussed both therouteshavetheir own benefitsand
disadvantagesthat have being reported. The perception that
NG tubesmay lead to partial nasal obstructionwithincreased
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airway resistance, work of breathing and central apnea[2],
was reported variably in different studies. It may be just
possiblethat oncetheinfantsare grown up thesedifferences
may not be relevant. Hence, there was no significant
differences in resistance between the two groups, which
suggeststhat for these infants a history of NG tube feeding
had no adverse effect on subsequent respiratory function. In
spite of several advantages of OG tube, they are more
frequently mispositioned, can loop inside the mouith,
repetitive movement of tube may result in mucosal trauma
and may increasetheincidence of apneaand bradycardiadue
to vaga stimulation [7], and take more time to reach full
feedsin some of the studies[5]. Given the potentia for the
route of enteral tube placement to affect important outcomes
for preterm or low birth weight infants and the uncertainty
that prevails, the researchers of the current study werevery
appropriatein choosing thisresearch questionfor their RCT.

The present study [8] comparedtwo feeding methods of
tubefeeding with respect to adverse effectsby evaluating the
frequency of bradycardia (<100 bpm) and desaturation
(<85%) episodes/hr in hemodynamically stable preterm
neonates (<32 wk age) fed by NG vs OG tube placement.
Each episode of insertion of a NG tube or OG tube was
labelled as FTIE (Feeding Tube Insertion Episodes). FTIE
lasted from the time of insertion of tube till the time tube
needed to be changed. Reinsertion of the tubein same baby
wastaken asfresh FTIE. A total of 160 FTIEswaseva uated
inthis study. The episodes of bradycardiaand desaturation/
hour intheNG tube group weresignificantly higher than OG
group. The mean duration of stay was similar in both the
groups, and even thetube displacementsratewassimilar, in
contrast to many other studies. Thelimitation of thestudy was
monitoring adverse effects (all apneic episodes are not
picked since only pulse oximetry was used), and rando-
mizing one baby multipletimes. Pain scoresand timetaken
to reach fullfeed wasnot studied inthe present study, alarger
study with more sample size and better methodology is
required to judgethe superiority of oneover theother. Also,
with regard to the methodol ogy, as the displacement would
be depending onthe NICU practice, adetail note of thenurse
—neonateratio, theway thetubeisfixed, thesuctionpalicy in
NICU, the adhesive used and the experience of the unit and
thetraining should have been el aborated by the authors.

Even though, the physiological disturbancesduring the
NG tube placement have been reported by some of the
studiesand not reported by othersincluding the current study,
unless a detailed behavioral assessment and a long tern
neuro-developmental evaluation is done and shown to be
same, every neonatol ogist would still have hisconcernswith
regard tothe NG tubefeeding. Also, thewayshow thestudies
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assessed the physiological disturbancevaried withregardto
parametersand their sensitivity beingused e.g., just achange
inheart rate, apnearatesthat have avariableevent rateto use
of crSO2. Similarly, whenwel ook at the OG tube advantage
of lessdisplacement over the NG tube, thisadvantage again
hasto belooked considering the Nurse—Neonate ratio, the
way the tube is fixed, the suction policy in NICU, the
adhesive used, and theexperience of theunit and thetraining.

Hence, a Neonatologist should interpret these studies
considering thesefactsin correct perspective. Inaunit which
experiences minimal adversitieswith OG tube feeding, the
OG feeding can be continued, asthisismore physiologically
adaptivetotheneonate asdetermined by many studies. When
the adversitieslike displacement are more and effecting the
smooth feeding of the babiesby OG feeds, inthat casethan,
theunit canrevisit thenursing practices, fixing method of the
tube, suction protocolsand the nurse patient ratio; compare
them with unitswho have minimal displacement or similar
displacement tothe NG feeds, and try to modify thesame. In
case, thisisnot feasible or possible, and the NG tube feeds
seemto bemoreacceptabl e, the unit may adapt the same.

Understanding the above, the question till isvalid for
research with abetter model whereasensitiveand universal
test with developmental attributes is used to detect the
physiological instability during NG tube insertion and
feeding. Also, one needs to adapt and document a detailed
description of thepracticesfollowed withregard to OG tube
feeding beforethetwo groups may be compared.
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utism Spectrum Disorders (ASD) areagroup of
neurodevel opmental disorderscharacterised by
difficulties in social interactions, communi-
cation, and repetitive behaviours [1]. With the
globa prevalence of autism on therise, it is essentia to
recognise the impact the disease has on the whole family,
including non-autistic siblings. While significant emphasis
has been paid to the diagnosis and assistance of autistic
people, the needs and experiences of their siblings are
sometimesdisregarded [2]. Inthiseditoria, wehighlight the
necessity of considering non-autisticsiblings' quality of life
whendiagnosing and assigting autisticindividuals.

Severd studies have found that non-autistic siblings of
aLtistic peopleface particular obstaclesand emotions[2-5].
Childhood and adolescence can be especidly difficult for
thesesiblings, asthey may experienceincreased aggressive-
ness, anxiety, and stress, as well as lower perceived social
support [3-5]. Growing upinahomewithanautisticsibling
can lead to emotions of being forgotten or receiving less
parenta attention due to the autistic child's demanding
requirements [6]. Furthermore, non-autistic siblings may
find it difficult to explain their autistic sibling’s invisible
conditionto others, leading to feelings of isol ation and diffi-
cultiessharing their experienceswithinthefamily [7].

A recent cross-sectional study published in thisissue of
thejournal [8] aimed to assess the quality of life (QoL) of
non-autistic siblings (aged 10-18 years) of children with
ASD compared to age- and sex-matched healthy children
who had typically developing younger siblings. The study,
whichincluded 40 siblings per group, employed avalidated
tool to assess QoL in various domains, including physical,
psychological, social, and environmental. Theresultsof the
study revealed that the QoL of non-autitic siblingsof child-
renwithASD wassignificantly lower than that of siblingsof
typicdly developing childrenin each domain[8]. Amongthe
non-autistic siblingsof childrenwithASD, the severity of the
sibling'sASD and the family’s socioeconomic status were
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the only two factors significantly affecting one of the
domains of QoL [8]. These findings aign with previous
studiesconducted invariouscountriesover the past 20 years,
which aso reported lower QoL in non-autistic siblings of
childrenwithASD [2,6,7].

Despite these hurdles, non-autistic siblings frequently
express genuine concern for the well-being and social
inclusion of their autistic brothers and sisters [6]. Further-
more, they may be concerned about future responsibilities,
such astaking on caregiving tasks after their parentsare no
longer ableto support them[6]. According to research, while
thelink between siblings may fluctuate throughout time, it
oftenremainssteady in adulthood [9]. However, ascompared
to siblings of persons with other impairments, adult non-
autistic siblings may have a drop in positive attitudes
regarding their relationship with their autistic siblings,
potentially leading to depressive and anxious symptoms|[5].

Assessing the QoL of non-autistic siblingsiscrucial for
understanding al the implications of having an autistic
brother or sister [2]. However, studiesinthisareahavebeen
limited by alack of consistency in evaluation methods and
different tools used for QoL assessment, so it is highly
recommended to devel op standardized and age-specific QoL
assessment tool sthat can capture the unique experiences of
non-autistic siblingsacrossdifferent agegroups[9].

Thereisalso an urgent need to strengthen research and
support servicesfor non-autistic siblingsof individualswith
ASD [8]. Recognizing these siblings' challenges and con-
cerns can help healthcare professionals and families give
focused treatmentsand support [3,8]. Indeed, itistherole of
healthcare practitioners to examine the impact of ASD on
non-affected siblings and to advise families on how to best
provide help for their children, including regular involve-
ment of affected siblingsin therapy sessions|8]. Researchers
might look at both the traits that individualy affect these
siblings' qudlity of lifeand theremediesthat could beapplied
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to solvethoseissues. Familiesmay enhancethelink between
siblings and establish a nurturing environment that encou-
rages understanding and empathy by acknowledging their
challengesand fostering open communication.

Findly, it is crucid to recognize the importance of
cultural context while providing complete care for ASD
people and their families. Understanding the intricate
variationsin how peopleseek, obtain, and benefit from social
support within different cultural settingsbecomesimportant
alongside the aid provided by the health system [10]. To
achieve success and inclusion in assisting non-autistic
shlings of autistic people, support interventions must be
tailored to different cultural settings.

In summary, autism is a condition that impacts not just
the diagnosed individual but also their entire family,
particularly non-autistic siblings[2-5,8]. When diagnosing
and supporting autistic individuals, healthcareprofessionals,
educators, and politiciansmust recognizetheimportance of
addressing the family unit [2,8]. By concentrating on the
well-being of non-autistic siblings and designing tailored
treatments, it should be acommon mission to cresteamore
inclusiveand supportiveenvironment for all family members
who areimpacted by thiscondition[2,8].
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cute pulmonary hypertension (aPH) is com-
monin preterm and term infantssoon after birth
in both high-income countries (HIC, approxi-
mately 2/1000 live births [1]) and low- and
middle-income countries (LMIC, 1.2 to 4.6 per 1000 live
births in Asia[2] and 1-3 patients per month or 1-3% of
admissionsinmost NICUsinIndia[3]. Itisoften secondary
to parenchymal lung disease such as respiratory distress
syndrome (RDS), meconium aspiration syndrome (MAS),
pneumonialsepsis or congenital diagphragmatic hernia
(CDH). Infantswith aPH have high morbidity and mortality
during the neonatal period. Exacerbation of chronic pulmo-
nary hypertension (PH) associated with conditions such as
bronchopulmonary dysplasia (BPD) or CDH is common
during early infancy. However, new onset aPH beyond the
neonatal period during early infancy isuncommoninHIC.

In contrast, severa case reports from the Indian
subcontinent and case series describe aPH during early
infancy in LMICs, especially among those exclusively
breastfed by motherson polishedricediet [4-8]. Thesecases
presenting in the post-neonatal period are associated with
lactic acidosis, hypoperfusion, often with severe pulmonary
hypertension and hypoxemia [4]. Although, some of these
infants have low thiaminelevelsand respond to pulmonary
vasodilators and thiamine, the precise etiology of infantile
aPH inthelndian subcontinent isnot known.

Pulmonary vascular resistance (PVR) is high in fetal
period and varies with gestationd age (Fig. 1). During the
candicular phase of lung devel opment, thereisapaucity of
pulmonary vessels resulting in high PVR. With advancing
gestation, pulmonary vessalsincrease, decreasing PVR. Late
in gestation, during the alveolar phase, pulmonary vessels
become sensitive to oxygen and hypoxic pulmonary vaso-
constrictionincreases PV R. At birth, when alveolar oxygen
increases, PVR decreases and pulmonary blood flow
increases, establishing lungsasthe organ of gasexchange[9].
Insomeneonates, PV R doesnot decreaseat birthresultingin
persistent pulmonary hypertension of the newborn (PPHN).
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High PVR observed in aPH of early infancy can
potentially occur fromtwo processes. i) chronicelevationin
PVR fromfetal period or birth followed by an exacerbation
(acute-on-chronic PH —dotted linein Fig. 1), or ii) normal
trangition at birth and decrease in PVR followed by acute
exacerbation (dashed line in the figure). The patho-
physiology and phenotype of infantile aPH could be one of
three mechanisms viz., i) norma pulmonary vascu-lature
with acute arterial vasocongtriction, ii) left ventricular
dysfunction with pulmonary venous hypertension, and iii)
chronic remodeled pulmonary vasculature with super-
imposed arterial and venous hypertension. There is a
desperate need for lung biopsy or autopsy dataeva uating the
morphology of pulmonary vasculatureinthese patients.

The exact etiology of aPH among Indian infantsis not
clear despite severd publications; although, thiamine
deficiency hasbeen considered asaplausibleexplanation [5-
7]. Inthisissueof Indian Pediatrics, Aroor, et a. [10] provide
alargeseriesof casesof aPH presentinginearly infancy ina
tertiary careinstitution. They provide data showing that the
ingtitution of aprotocol of thiamine supplementation did not
significantly alter mortality (28.6% without thiamine and
10.7% with thiamine, P=0.17). There aretwo mgjor limita-
tionsto thisstudy. No dataon thiamine level s at the time of
acute presentation are provided. It ispossiblethat giventhe
locdl diet that includesparboiled riceandfish, theprevaence
of thiamine deficiency might be lower. Second, the sample
sizeis small, increasing the risk of type Il error. Hence, a
clinically significant reduction in mortality, although not
statisticaly significant, cannot be ignored. In addition, the
authors[10] provided egant datasuggesting higher incidence
of right and | eft ventri cular dysfunction associated with higher
mortality similar to that observed in infants with CDH and
other causesof PPHN [10-13].

Itislikely that casesof aPH ininfancy are multifactoria
in origin with nutritional (thiamine and other factors),
infectious (viral, chlamydial, bacteria etc.) and genetic
factors playing arole (Fig. 1). A large study that includes
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Fig. 1 Changesin pulmonary vascular resistance (PV R) during antenatal and postnatal periods. Thesolidlineshowsthevariaioninnormal
terminfants. Thedotted line showsthe possibletrgjectory of PV Rin chronic pulmonary hypertension with acute exacerbation. The dashed
line depictsacute exacerbationin aninfant with normal PV R prior to presentation.

estimation of thiaminelevelsin the mother andinfant, lung
biopsy or autopsy to eval uate pulmonary vascular morpho-
logy and if possible, a multi-center, randomized trial of
thiamineinfusioninaPH iswarranted. Pending such studies,
given the safety profile of thiamine, protocols that include
supportive and pulmonary vasodilator therapy, and
considering thiamine infusion (although the dose needs
further evaluation) arejustified inour opinion.
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The diagnosis and management of encephalitis were previously largely based on clinical grounds and minimal laboratory investigations.
Japanese encephalitis (JE) gets considered as the probable diagnosis in most encephalitis cases. However, reports of JE in adults and
the elderly are increasing after the JE vaccine introduction among children in 2006. The Nipah virus (NiV) emerged in 2002 and continues
to afflict humans in new geographic areas. Many other infections cause encephalitis, including Chandipura, chikungunya, dengue, and
West Nile. Significant advances in diagnostic testing like multiplex testing panels and metagenomic approaches along with sequencing
have helped in the detection of new etiologies. Recent years have witnessed an increase in climate-sensitive zoonotic diseases with
encephalitis. This highlights the importance of the One Health approach in studying the impact of climate change-associated infectious
diseases on human health. The government of India’s efforts to develop health research infrastructure would help future responses to

emerging infectious disease epidemics.

Keywords: Diagnosis, Etiology, Management, One health, Recent advances.

cute encephalitis syndrome (AES) is an illness

presenting with the acute onset of fever and

either change in mental status with symptoms

such as confusion, disorientation, coma, or

inability totalk, and/or new onset sei zuresexcluding simple

febrileseizures. Encephalitisinclinical practiceisconsidered

synonymouswith herpes simplex virus (HSV) encephalitis

(HSE) insporadic cases[1]. However, Japaneseencephalitis

(JE) isthemost common cause of AES casesinendemic areas

during specific seasons, and especialy during outbreaks[2].

Therehasbeenasignificant declinein JE contributiontoAES

in the last decade [3]. However, reports of JE, though till

mostly reported among children, are also being reported in

adults and the ederly [4], year-round beyond known

seasonality [ 5], and outside endemic regions, including some
urbanareas|6].

TheNipahvirus(NiV) isazoonaticvirus, withfruit bats
serving asthenatural host. Itistransmitted through animals,
contaminated food, and human-to-human. It has a case
fatality rateestimated at 40-75%, which may vary in outbreak
settings. Clinical presentation ranges from asymptomatic
(subclinica) infection, mild acuterespiratory infectiontofatal
encephalitis. It hasno specifictreatment or vaccineavailable.
Sinceitsemergence[7] in 2002, it continuesto affect humans
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innew geographic areas[8], whichisaconcerning devel op-
ment. Chandipuravirus(CHPV) isanarbovirustransmitted
by sandflies. It was identified as the causative agent of the
explosiveencephditisoutbreak in Central Indiain 2003-2004,
with a casefatality rate as high as 75%, reported within 24
hoursof symptomscommencement. CHPV encephditisout-
breaks[9] and the seasonal increasein casesin early mon-
soon period have been reported in central, western and
eagternindia[10].

Trends in AES Morbidity and Mortality

In India, the National Vector Borne Disease Control
Programme (NVBDCP) reports thousands of cases of AES
every year [11]. JE isan endemic diseasein our country and
causes morethan 2,500 cases and over 500 deaths annually
[12]. No specific treatment exists for JE, and cases are
managed with supportive care services. Currently, vaccines
are the only effective preventive measure against the
disease. The JENVAC (inactivated Vero cdll-derived) vaccine
isanindigenoudly developed vaccine, issafeand neutralizes
genotypel-1V of JEV, with seroconversionratesof morethan
90% [13]. There has been a decline in JE casesin certain
geographical areas, dueto increased avareness, prevention
practicesand vaccination uptake. The NV BDCPreportsthat
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themortdity fromAEShasdeclined from 12.27%intheyear
2015t03.86%in2022.

Significant advances in diagnostic testing have
happened with the availability of technologies like fully
automated multiplex polymerasechainreaction (PCR) pandls,
where multiple pathogens can be detected s multaneoudy in
ashort duration of time. These still remain underutilized for
CNSinfections, athoughthey arewidely used for syndromic
diagnoses like sepsis, gastrointestinal and respiratory ill-
nesses [14]. The ‘metagenomics approach refers to the
interrogation of thecompletegenetic materia fromaclinical
sample[15]. It hasgreat potentia for helping cliniciansin
reaching atimely diagnosis. The recent advent of unbiased
high-throughput sequencing (HTS) technologies to detect
previously unrecognized or novel pathogens offer remar-
kable opportunitiesin undiagnosed encephalitis cases[16].

Although, there are consensus clinical guidelines
provided for the diagnosis and management of encephditis
in children [17], there are new developmentsin the decade
that require updating of therecommendations, dongwiththe
devel opment and eval uation of diagnostic and management
algorithmsfor different population subgroups at most risk,
that could be applicable across India and a so based on the
regional differences [18]. An increase in climate-sensitive
zoonotic diseasesisgetting much-needed attention recently.
Thereisaneedfor prioritizing theresearch on climatechange
using the One Hedlth approach. This article provides pers-
pectives on infectious causes of encephalitisin Indiabased
onthe changing etiological spectrum.

Before the 21t Century, the most common infectious
cause of sporadic encephdlitis in clinical practice among
immunocompetent individuals was HSV. It was adso
associated with immunocompromised individua sinfected
withHIV-1andAIDSinIndia. Thetesting for serodiagnosis
and seroepidemiology studies were mostly done using an
indirect immunofluorescence test [19]. The molecular
methodsof diagnosisusing real-time PCR havebeen hel pful
inearly and quick diagnosisalong with the determination of
viral load, helping cliniciansin the decision on continuation
or stopping of antivira therapy.

Sporadic encephalitis cases have a so been associated
commonly withthepandemicinfluenza A (HIN1)in2009and
rarely with Parvovirus B4, rabies, dengue and enteroviruses
[20], Chikungunya[21], and West Nile[22]. Nonviral causes
of encephdlitisinclude scrub typhus[23] and leptospirosis
[24], which aretreatable by affordableand widely available
drugs like azithromycin and doxycycline. Neisseria
meningitidis, Haemophilus influenzae, and Sreptococcus
pneumoniae are other bacterial agents which cause AES.
Also, postinfectious encephditis in a few cases merits
attention and efforts due to the additional possibility of co-
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infections. There are other non-infectious causes like auto-
immune or antibody-mediated encephditis along with
metabolic, toxic and other encephal opathies.

The JE virusactivity in Indiawasreported firstin 1952.
Thefirst human case of JE wasreported from Tamil Naduin
1955. Thefirst epidemic of JE wasreportedin Bankura, West
Benga and subsequently in Uttar Pradesh in 1978. It
continued to afflict human populations after the 1990s[2].
Following theepidemicsin 2005 reported nationwide[ 25], JE
vaccination was introduced as an emergency measure in
2006 asavaccination campaign using thelive-attenuated SA
14-14-2 JE vaccineamong children aged 1-15years.

Improvements in serological diagnosis and molecular
assays using the RT-PCR have helped in early diagnosis.
Theattribution of the JE virus asthe cause had been reported
in 10-40% of cases of encephalitis during the largest out-
breaksin Uttar Pradesh until 2005. Theepidemiology of JEis
changingin Indiafollowing theimplementation of JE vacci-
nationinendemic districts. JE virusgenotype-1 wasreported
inIndiain 2011 and genotype-111 recently. JE vaccination has
been considered the most important tool for JE prevention
and control. After theintroduction of asingle dose of live-
attenuated SA 14-14-2 JE vaccineat 16-24 monthsinroutine
immunization schedulesin 2010, an additional doseat 9-12
monthswasincluded since 2013. Many other new vaccines
have been developed and introduced in India.

The changing clinical and laboratory profile of AESin
Uttar Pradesh along with the association of non-JE viral and
non-vira infectious agents, including enteroviruses, have
highlighted theneed for algorithmsfor clinical investigations
and etiologicd testing. Theimportance of cerebrospinal fluid
(CSF) for diagnostic testing hasal so been highlighted along
with the novel developmentsin testing using the multiplex
panelsand metagenomics. Thishasbecomemoreimportant
due to urban areas experiencing sporadic JE cases recently
[6]. There are increasing cases and aso outbreaks of JE
among adults and the elderly following childhood vacci-
nation[4]. Also, JE casesare getting reported year-round, as
againgt peculiar seasondlity in the post-monsoon period
earlier, in non-endemic areasand beyond the known season
[5]. However, JE may get misdiagnosed or wrongly asso-
ciated with encephalitisduetoissuesof cross-reactivity and
less specificity of serodiagnosis relying on the use of IgM
ELISA assays.

Severa epidemicsof comaandfever inchildrenwithhigh
casefatdlity ratesoccurred at regular intervals, in Telangana
(erstwhile Andhra Pradesh) in 1997, 2002, 2003, 2005;
Maharashtraand eastern districtsof Gujarat in 2003, 2004 and
elsawhere. These recurrent epidemics were caused by the
CHPV, indicating the emergence of CHPV in the Indian
subcontinent.
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A recent systematic review [26] has documented that
COVID-19infection could present asencephalitis; with most
frequent neurological presentationsbeing similar tothose of
JE, depending upon the severity of the disease including
simultaneousrespiratory damage[27]. Lack of acharacter-
istic CSF profileand anegative PCR test result may makeits
diagnosis less evident, though autoimmune neuropatho-
genesisislikely. Thecliniciansshould consider neurological
involvement in COVID-19 caseswith dtered menta statusor
behavioral changes.

Therearevariousdifficultiesin pointing out thecausein
most cases of encephdlitis based on only clinical infor-
mation. There is a need to consider clinica as well as
epidemiological parameters in differentia diagnosis for
rationalizing testing [ 17]. Diagnosing encephalitisisavery
codtly affair. The physicians could consider rationalized
testing based on clinical clues[28]. There are efforts being
maderecently to provideagorithmsat thenationd level [18].
However, as studies are not reported from different geo-
graphiesand endemicareas(Tablel), therearedifficultiesin
prescribing testing algorithms that could be applied across
India[18].

Etiological Testing and Research

Thereare someoperationd issuesregarding theavaila-bility
of appropriate and timely clinical specimensfor diagnostic
testing. CSF collection may not be possible in cases with
clinica contraindications, lack of expertiseand consent from
patient relatives. Also, the non-availability of convalescent
serainthelater phaseof illnessmay bedueto high mortality
intheearly courseof illness, lossof patientsto follow-upand

19

lack of interest and motivation of patients and physicians
alike, after recovery fromanacuteillness[5]. With decreasing
contribution of JEinAESfollowing JE vaccination[3],itis
important toinvestigate other causesof encephdlitis. Dueto
decreased burden of HIV/AIDS, and theelimination efforts
for malariaand tuberculosis, itisaneed to consider research
on other potential causes of encephalitis.

Dengue-associated encephalitis, ranging from mild
encepha opathy to severe encephdlitic clinical presentation,
isincreasingly being recognized in tropical and subtropical
countries, with areported incidenceratevaryingfrom0.5to
20% [29]. A case of encephalitis or virad meningitis with
normal CSFcdlularity, inadengue-endemicregion, islikey to
be dueto denguein 75% of the patients, followed by HSV-1
[30].

Sincetheyear 2014, many surveillance and etiological
research studies were undertaken, mostly in high-endemic
regions in Uttar Pradesh, West Bengal, and Assam. The
medium-endemic region in Maharashtra (Vidarbharegion)
and Telangana, erstwhile AndhraPradesh (northern region)
lacked such studies. These studies were undertaken for
understanding the contribution of JE and other common
infectious agents associated with AES. Dengue encepha o-
pathy andrickettsia feverswered so considered for testing.
Establishing enhanced hospital-based survelllance and
searching for multiple infectious agents through virus
research and diagnostic laboratories (VRDL) havechanged
thescenariointhelast decade.

Clinical Management Issues

Strengthening of primary and secondary care hospitalsis

Tablel Infectious Causes of Acute Encephalitis Syndrome (AES) in India

Immunocompetent patients

Virus: Japanese encephalitis virus (JEV),2 Herpes simplex virus (HSV),?¢ Chandipura virus (CHPV),2P (Telangana, Maharashtra,
Gujarat, Odisha, Bihar), Nipah virus (NiV),2P (West Bengal, Kerala), Enteroviruses,’¢ Dengue, Influenza A (HIN1) (H3N2),2¢
Kyasanur forest disease (KFD), Rabies, Chikungunya,2 West Nile (Assam, Kerala),2Zika

Bacteria: Mycobacterium tuberculosis;? Orientia tsutsugamushi (Scrub typhus);2 Leptospira(Assam, Kerala, Others);2 Neisseria
meningitides (<1%)

Parasite: Plasmodiumfalciparum, Naegleria fowleri b€

Immunosuppressed patients

Virus: HIV, EBV, CMV, ParvovirusB19, Human herpesvirus6

Unvaccinated children

\Virus: Measles, Mumps, Rubella (clusters), Chickenpox (clusters), Bacteria: Sreptococcus pneumoniae (~1%), Haemophilus
influenzae (<1%)

Newer agents

Virus: SARS-CoV-2 (direct or autoimmune-mediated)®

aQutbreak potential; Pto be considered based on clinical presentation and tested if clues or pointers are available; ®Acute necrotizing encephalitis
(ANE). Modified from: Sandard Treatment Workflow (STW) for the management of Acute Encephalitis Syndrome (AES) in children, developed by
the Indian Council of Medical Research (https://stw.icrmr.org.in/images/pdf/Paediatrics/Paediatrics Acute Encephalitis_syndrome.pdf)
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urgently needed along with preferential strengthening of
tertiary care hospital sfor decreasing the casefatality rate of
AES. Decreased trangport times to the nearest hedlth-care
settingsand early management of raisedintracranial pressure
(ICP) and convulsions have brought significant improve-
mentsinsurvival.

Clinicians and public hedth authorities have started
immuni zation against JE. However, AESiscaused by many
agentsother than JE. Vector control, massimmuni zationwith
the JE vaccinetoall below 15 yearsof age, and strengthening
of peripheral hospital swith oxygen and mannitol, alongwith
measuresin placefor decreasing transport times, could help
decrease mortality and disabilities of JE, and also AES in
future.

Climate Change and AES

Thetemperaturerise, increased CO, levels, and changesin
land use can drive extreme weather events resulting in
outbresks of JE/AES in previoudy naive regions
[31]. Temperatureisacritica factor for vector competence of
JEV and mosquito survival [21]. Thus, climate change can
cause the emergence of JEV in novel temperate regions.
Extended warm days, and erratic rains causing flash floods
and water stagnation, can contribute towards a breeding
environment for the JE vector. Moddling studies have
predicted that climate change can also provide opportunities
for viral sharing amongst the wildlife, presently silently
harboring them, and couldinturn facilitate zoonotic spillover
[32]. Thus, it may be postulated that novel viruses with the
potentia to cause AES could gain access to naive human
populationinfuture.

Future Perspectives

Pradhan Mantri Ayushman Bharat Hedlth Infrastructure
Mission (PM-ABHIM) launched in October, 2021, is the
largest Pan Indiaschemefor public hedthinfrastructuresince
2005. Itintendstofill incritical gapsin hedthinfrastructure,
surveillance and health research, spanning both urban and
rural aress. It aimsto makethe communitiesatmanirbhar or
sdlf-reliant by establishing astrong healthcare system, which
can effectively respond to epidemics across the nation,
develop the core capahilities to deliver a One Health app-
roach in the prevention of infectious diseases and build
information technology (IT) enabled surveillance systems

[33].
Artificial
Diagnosis

Intelligence (Al): Potential in AES

Machinelearning (ML), the most common form of Al, isa
techniqueof fitting model sto datastatistically andto‘learn’

by trainingthemodels. Thefocusof Al, asearly asthe1970s,
hasbeen on disease diagnosisand treatment [ 34].  Precision
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medicine predicts what treatment and management proto-
cols are most likely to succeed based on various patient
atributes and treatment contexts. It has been applied
effectively in the field of cancer [35]. Al may become an
important tool inthefuturefor theearly, accurate diagnosisof
AES cases, thus|eading to better treatment and prognosis.

Conclusions

A significant decreaseinthe burden of vaccine-preventable
diseases was seen after theimplementation of vaccinations
against meades, rubella and mumps, along with improved
rabies vaccines as pre-exposure and aso post-exposure
prophylaxis, and with effective vaccines against Japanese
encephalitissince 2006. However, many treatable causes of
encephalitis such as scrub typhus, leptospirosis, malaria,
tuberculosis and sepsis need guidelines for early diagnosis
and proper management. The increasing endemicity and
frequent outbreaks of denguewill need attention and timely
efforts. Theastute pediatricianwill need to detect cases, seek
diagnostic testing timely and engage with the health
services. Awareness of possible para- and post-infectious
encephalitisincluding SARS-CoV-2 encephalitiscould hel p
driveresearchfor the betterment of therapiesandimproving
the outcomes. Significant advances in diagnostic techno-
logies have helped in the detection of novel etiologica
agents of infectious encephdlitis. The national, state and
loca governments have become responsive to the health
challenges. The ongoing PM-ABHIM is one such example
by the Government of India. Such effortswill proveuseful in
the management of encephalitis to prevent mortalities and
morbiditiesinfuture.

Funding: None; Competing interests: None stated.
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PERSPECTIVE

TheHealth Effectsof Climate Changeon Children: Pediatricians
Must BePart of the Solution
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Climate change is already impacting children’s health in a variety of ways. Indian children are among the most severely affected; they
are experiencing respiratory illnesses from air pollution, heat-related illnesses, malnutrition, vector- and water-borne diseases; and
mental health problems such as post-traumatic stress disorder from weather disasters. There is a need to increase awareness and
capacity building among paediatricians for understanding the impact of climate change on the health of children and educating parents
about preventive measures. Detailed environmental history taking will help to identify risk factors. To address climate change issues,
professional paediatric associations should increase their advocacy with government agencies. It is essential to ask policymakers
to immediately reduce greenhouse gas emissions. Reducing the burning of coal and other fossil fuels and moving to
renewable energy sources such as solar and wind will reduce India’s carbon emissions and decrease environmental illness among

children. The pediatricians of India should declare that climate change is a child health emergency.

Key words: Child, Advocacy, Heat, Flood, Air pollution.

he Earth’s climate is changing in ways that are

not good for children. Burning of fossil fuelshas

released unprecedented amounts of carbon

dioxide and other greenhouse gases into the
atmosphere. Human activities worldwide have aready
caused approximately 1.1°C of globa warming above pre-
indugtria levels[1]. Thisriseingloba temperatureislikey to
reach 1.5°C between 2030 and 2052 if carbon dioxide
emissions continueto increase at the current rate of 0.6% a
year[2)].

The rising global temperature impacts hedth, livei-
hoods, food security, water supply, human security and
economic growth. Shifting weather patternsare expected to
threaten food production and raise sea levels, thus increa-
sing the risk of severe floods. Low- and middle-income
countriesare particularly affected by climate change. They
are hit hardest because they are more vulnerable to the
damaging effectsof ahazard but havelower coping capacity.
Eight out of the ten countries most affected by impacts of
extreme weather eventsin 2019 belong to the low to lower
and lower middle-incomecategory. Theglobal pandemic of
COVID-19 has reinforced the fact that both risks and
vulnerability are systemic and interconnected[3].

INDIAN SCENARIO

According to the Global Climate Risk Index [3] Indiaisthe
fifth-most vulnerable country to climate changeimpact. The

INDIAN PEDIATRICS

environmental, socia and economic impact of climate
change areaready significant in India, with apopulation of
more than 1.4 billion [4]. The lives and livelihoods of a
significant proportion of the population are affected,
especialy those dependent on climate-sensitive sectors
such asagriculture, forestry, tourism, animal husbandry and
fisheries. India's economy is heavily dependent on agri-
culture, with about 58% of the population dependent on
agriculturefor livelihoods[5]. Annual agricultural incomes
arepredicted todeclineby 15-18% and agricultura yield by
asmuch as2.9% dueto climate change.

Soaring summer temperaturesareonereasonthat climate
changeisakey areaof concernfor India; thiswasespecially
evident during the past severa summers. In April, 2023,
temperatures reached 45°C across the northern plains of
India. Asapreventive measure, hundredsof schoolsclosed
[6]. Large numbers of people cameto hospitalsand clinics
with symptoms of heat strokeinApril, 2023, and 13 people
diedataneventinMumbai [7].

HEALTH EFFECTS OF CLIMATE CHANGE ON
CHILDREN

Theclimatecrisisisachild health crisis[8]. Burning fossil
fuels releases pollution into the air, which causes exacer-
bations of childhood asthma and other respiratory diseases
[9]. In India, seasonal episodes of asthma increased in
summer from 2.8%in 199410 19.8%in 2004 possibly dueto
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theincreasein ozone production from automobileemissions
[10].The risk of asthma in children has been shown to
incressesequentidly from1.19 (95%Cl, 1.04-1.36), 1.51 (95%
Cl,1.31-1.75),and 1.51 (95%Cl, 1.29-1.76) after exposureto
mild, moderate and heavy traffic pollution compared with
minimd trafficpollution[11].

In addition to respiratory diseases, climate change
causes more heatwaves; children under one year are
extremely vulnerable during heat waves. The number of
heatwavedaysinIndiahasincreasedinthelast 10years[12].
The inland regions have had, on average, more than 8
heatwave days from April to June and the affected areas
have increased from 1991 to 2020, in comparison to the
previousthreedecadesstarting from 1961. UNICEF reported
that high heatwave durationimpacts538 million, or 23% of
childrenglobally [13]. Thiswill riseto 1.6 billion childrenin
2050 at 1.7°C warming, and 1.9 hillion children at 2.4°C
warming, emphasizing the importance of urgent and dra-
matic emissions mitigation and adaptation measures to
contain globa heating.

Other hedlth effects on children are due to extreme

Fig. 12.
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weather events and subsequent disasters; water scarcity
and food insecurity; vector- and water-borne diseases; and
mental health problems such as post-traumatic stress
disorder[14]. Disadvantaged childrenwill bemost severely
affected (Fig.1). Potential adverse consequences include
orphanhood, trafficking, child labor, loss of education and
devel opment opportunities, separation from family, home-
lessness, poverty, trauma, and emotiona disruption [15].
Childrenindisaster-proneareasin Indiaaretwiceaslikely to
beliving in chronic poverty asto escape poverty, and three
timesaslikely tobecomeimpoverished[16].

GLOBAL INITIATIVES ON CLIMATE CHANGE

The Lancet Countdown on Health and Climate Changeisan
internationa, multi disciplinary collaboration, dedicated to
monitoring theevolving health profileof climatechange, and
providing an independent assessment of the delivery of
commitments made by governments worldwide under the
ParisAgreement. In 2019, the L ancet Countdown on Health
and Climate Change [8] declared that the worst impacts of
climate change are and will continue to be felt dispropor-
tionately by children.

Floods and severe storms can exacerbate inequities
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Fig.1 Impact of climatechangein children.
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For morethan 25 years, the World Health Organization
(WHO) has been promoting a multi-sectoral approach to
dealing with the health impacts of climate change. WHO
supports countriesto ensure national ownership and the
building of acommunity of practice on climate change and
health at nationd, regional and globa levels. Tools and
training manual son awiderange of topicson climatechange
and health are available under the WHO toolkit of climate
change and health resources[17]. Furthermore, national,
regional and global trainings and educational material on
rel evant topicsare organized aspart of theimplementation of
both overall WHO initiativesand specific projectson climate
change and health.

INDIAN INITIATIVES ON CLIMATE CHANGE

India’'s contribution to the world’'s cumulative greenhouse
gasemissionsislessthan 4% and India's annual per capita
emissionsare about one-third of theglobal average. Despite
this, India aspires to enhance its 2015 commitment
to reducing emissionsintensity (theamount of emissionsper
unit of grossdomestic product) by 45% from 2005 levelshy
2030. At the United Nations Climate Conference in 2022,
India promised to meet its 50% energy demand from
renewable sources of energy and unveiled a strategy to
achievelow-carbon growth, whichincluded expanding and
stabilizing therenewable e ectricity grid, and phasing down
coal. Indiaaimsto achieve net zero emissionsby 2070[18].
Indiasubmitted itslong-term low emissionsgrowth strategy
indicating low carbon transition pathwaysin key economic
sectors. Responding to the call for increased ambitioninits
2030climatetargets, Indiaupdated itsNationally Determined
Contributionsin August, 2022. India has embarked on new
initiativesin renewable energy, e-mobility, ethanol blended
fuels, and green hydrogen as an aternate energy source.
Indiais seeking to foster strong international cooperation
through action and solutions-oriented codlitions like I nter-
national Solar Alliance and Coalition of Disaster Resilient
Infrastructure, both of whichwerelaunched and nurtured by
India

Thehot summersare causing asurgeindemand for fans
andair conditioningin many partsof India. Thiswill further
strain India's eectric power grid. According to India’s
National Action Plan on Climate Change [19], only 6% of
India’'s electricity comesfrom solar and wind power, while
55%isfromcod. ThelndiaCoolingActionPlan[20] calsfor
moreaccessto cooling for India sgrowing population, using
greener coolants.

ROLE OF PEDIATRICIANS IN ADDRESSING
CLIMATE CHANGE

Pediatricians have a key role to play in urging the gover-
nment to make ambitious strides to reduce coa and other
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fossil fuels and move to renewable energy sources such as
solar and wind. This will reduce India's carbon emissions
and reduce environmental illness among children. Many
pediatricians; however, learn very little in medica school
about the harmful effects of burning fossil fuels, and they
seldom take time to contact their policymakers or counsel
parents about reducing the harmsto children from climate
change. The results of amulti-national survey of views of
health professionals on climate change and health reveaed
that time congtraints were the biggest factor affecting the
willingness of health professionals to communicate about
theimpacts of climate change on hedlth. Other factorsthat
affected the willingness to communicate included lack of
knowledgeand belief that communication would not makea
difference, lack of support from peers, perception of contro-
versy, and perceived personal or professional risk [21]. Itis
important, therefore, to have programs for awareness and
capacity building among pediatricians to increase their
familiarity with theimpact of climatechangeonthehedth of
children and their competence in educating parents about
preventive measures[22].

The International Pediatric Association (IPA) has been
working onthisissuefor many years. An1PA environmenta
health advisory group was started in 2001. | PA alsofounded
thelnternationd Pediatric Environmental Health Leadership
Institutein 2005 to better preparetheworl d’ spediatriciansto
addressenvironmental healthissuesand climatechange. IPA
held one-day intensive environmental health workshopsfor
pediatriciansin 2007, 2010, 2013, 2016 and 2023. Pediatricians
who successfully completed a workshop and passed an
examination were accepted into the International Pediatric
Environmenta Health Leadership Ingtitute. Theclimatecriss
has been a key topic in each workshop, and pediatricians
have used the knowledge gained in the workshops to
provide education about climate change and child health
during their national pediatric meetings. Such programs
empower pediatricians to address the issues effectively,
fostering interdisciplinary collaboration and creating case
studiesthat can be used to educate communities[23].

Inclinical practice, pediatricianscan start usngthegreen
page, developed by the World Health Organization to guide
clinicians in taking an environmental history, to discuss
climate change and air pollution exposures, and counsd
parents accordingly [24].Thiswill help the pediatriciansin
detecting the presence or risk of environmental factorsin
their patient, and also guide them to counsel parents for
preventive and therapeutic management.

| PA madeacommitment to addresstheclimatecrisisasa
child hedlth crisis in 2021 [25]. The pediatric societies
declaration outlined the necessary actions that pediatric
societiesmust taketo achievean equitableand just transition
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to a sustainable planet for all children. It provided infor-
mation about climate change and child health for national
pediatric societiesto useintheir educational programs.

EFFORTSBY INDIAN PEDIATRICIANS

Mata Bhumihiputroohumpruthvyaha
(Earthismy mother, and | amher child)
-Atharvaveda

This statement signifies the importance of earth in Indian
culture. With thisin mind, in the year 2000, | AP started the
Environment and Child Health Group (ECHG), asubspecidty
group (currently 730 members). The ECHG missionis
to cresteawareness among doctorsand lay peopleabout the
impact of pollution on health of children and burden on the
health care system, promote healthy and environmentally
safe practices, promote research and entrepreneurship in
environmental and child health, advocacy for safe environ-
ments and protection of child heath and promote public
private partnershipin devel oping green belts, by organizing,
participating and promoting activities liketree planting,
water conservation and air quaity. The members of this
group do advocacy and capacity building for environmental
issues and regularly hold webinars for both professionals
and the community. Members also strive to counsd parents
regarding environmental issues and suggest measures that
theentirefamily can adopt. Recently ECHG madeguidelines
for conducting environmental ly-friendly | AP conferences.

In2021, theIndian Academy of Pediatrics(IAP) wasone
of the first national societies to endorse the pediatric
societies' declaration. Pediatricians are aware that Indian
parents are aready concerned about this issue. A survey
foundthat 63% of the publicinIndiathought globa warming
would cause agreat deal of harm to Indians. Furthermore,
over half or moresaid globa warmingwill cause many more
disease epidemics (59%), severe heat waves (54%), severe
cyclones(52%), and droughts and water shortages(50%) in
Indiaover the next 20 years, if nothing isdoneto addressit
[26]. Pediatricians are uniquely positioned to engage with
other health professionals and child advocates in develop-
ing comprehensive strategies to prevent and mitigate the
impact of theglobd climatecrisison children and youth.

Additional Actions That Pediatricians Can Take

Although much progress has been achieved, there are
additiona waysthat pediatricianscan elevatetheissue of the
climate crisis and itsimpact on child health. For example,
pediatricians can advocatewith policymakersfor greater use
of renewable energy to reduce air pollution and climate
change caused by burning of fossil fuels. Pediatricians can
advocate that city leaders take steps to develop city-level
climate change response policies[27] by promoting the air
quaity index, subgtituting clean and renewable energy in
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place of polluting coal, and promote adaptation to warming
through reflective coal roofsthat can reduce cooling energy
demand in buildings. In Ahmedabad, these have been
documented to achieve substantial air quality and health co-
benefits [28]. As malnutrition is likely to increase, pedia-
tricians should advocate that food systems be strengthened
to withstand hazards and ensure continued access to
healthy diets. Increased investments must be made in the
early prevention, detection and treatment of severe mal-
nutrition in children. Children need climate change
education, disaster risk reduction education, green skills
training and opportunities to meaningfully participate and
influenceclimatepolicy making. Pediatriciansshould partner
with children and work to build youth capacity.

CONCLUSION

Now is the time for pediatricians to raise their voices to
prevent aclimate catastrophefor children[29]. Pediatricians
arerespected by policymakers and government leadersand
they should ask those leaders to reduce greenhouse gas
emissions. The pediatricians of India should declare that
climate change is a child health emergency and urge the
government toimmediately revisititsnational climate plan
and policiestoincreaseaction.

Funding: None; Competing interests: Nonestated.
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Background: Delivery-room gastric lavage reduces feeding
intolerance and respiratory distress in neonates born through
meconium-stained amniotic fluid (MSAF).

Objectives: To evaluate the effects of gastric lavage on exclusive
breastfeeding and skin-to-skin contact in neonates delivered
through MSAF.

Design: Randomized controlled trial.

Participants: 110 late preterm and term neonates delivered through
MSAF not requiring resuscitation beyond initial steps.

Methods: Participants randomized into gastric lavage (GL) (n=55)
and no-GL (n=55) groups. The primary outcome was the rate of
exclusive breastfeeding at 72+12 hours of life. Secondary
outcomes were time to initiate breastfeeding and establish
exclusive breastfeeding, rate of exclusive breastfeeding at
discharge, time to initiate skin-to-skin contact and its duration, rates
of respiratory distress, feeding intolerance, and the procedure-

related complications of gastric lavage monitored by pulse oximetry
and videography.

Results: Both the groups were similar in baseline characteristics.
49 (89.1%) neonates in GL group could achieve exclusive breast-
feeding at 72 hours compared to 48 (87.3%) in no-GL group [RR
(95% Cl) 1.02 (0.89-1.17); P=0.768]. Initiation of skin-to-skin contact
was significantly delayed and the total duration was significantly
less in GL group compared to no-GL group. No difference in respi-
ratory distress and feeding intolerance was observed. Procedure-
related complications included retching, vomiting, and mild
desaturation.

Conclusions: Gastric lavage did not help to establish exclusive
breastfeeding, delayed the initiation of skin-to-skin contact in
delivery room and reduced its total duration. Moreover, the procedure
of gastric lavage was associated with neonatal discomfort.

Keywords: Feeding intolerance, Outcome, Respiratory distress,
Skin-to-skin contact.

Trial registration: Clinical Trial Registry of India: CTRI/2021/03/
031727

n utero passage of meconium complicates 9-12% of
ddiveries [1], exposing these neonates to the risk of
developing various respiratory as well as non-
respiratory complications. Over two decades back,

Narchi, eta.[2], for thefirst time, reported thebeneficia role
of gastric lavage in neonates delivered through meconium-
stained amniotic fluid (MSAF). Subsequently, multiple
randomized controlled trials [3-6] and meta-analyses[7,8]
documented similar benefitsof prophylactic gastriclavagein
the delivery room, particularly for the reduction in the
incidence of feeding intolerance. Therationale cited by the
authorsfor performing gastriclavageincluded prevention of
meconium-induced gagtritis, reported to be almost three
timesmorecommoninthisgroup[9], and areductioninthe
risk of meconiumaspiration syndrome(MAS) caused by the
secondary aspiration of meconium-stained stomach
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contentsduring vomiting [6]. Based on thisevidence, many
neonatal units continue to perform prophylactic gastric
lavage on the basis of treating unit’s protocols.

However, the trids advocating gastric lavage did not
assessitseffect onclinicaly morerel evant outcomessuchas
therate of early establishment of exclusive breast-feeding
and initiation of skin-to-skin contact [8], which may be
delayed by the intervention. Initiation of breast-feeding
within one hour of birth is associated with decreased

Invited Commentary: Pages 701-02

neonatal mortality andimproved childhood survival [10-12].
Similarly, immediate skin-to-skin contact has enormous
benefits to the mother and the infant in the form of better
temperature maintenance, promotion of early breastfeeding
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initiation and exclusive breastfeeding rate, and improvement
of mother-infant bonding [ 13]. The resuscitation guidelines
endorse the practice of skin-to-skin contact and early
breastfeeding at birth[14].

Although, gastric lavage is apparently an innocuous
procedure, but it may be associated with several short- and
long-term adverse effects such as feeding tube mal position
[15], oxygen desaturation, bradycardia[16], gastrointestinal
perforations [17], retching, disruption of pre-feeding
behavior [18], and development of functional gastrointes-
tinal disorderslater in life [19]. These adverse effects have
not been rigoroudly assessed in previoustrials.

Standard guidelines do not discuss about the role of
gastriclavagein neonatesborn through M SAF and thereisa
paucity of studiesthat have been conducted with meticulous
monitoring of the procedure. The present study wasplanned
to evaluatethe effects of gastriclavage on the establishment
of exclusive breastfeeding and skin-to-skin contact, inci-
dence of in-hospital morbidities including respiratory
distress, feedingintolerance, and procedure-related compli-
cations among late preterm and term neonates delivered
through MSAF.

METHODS

Thisparald-grouprandomized controlled trid wasconducted
over 17 months(March, 2021 toAugust, 2022) after obtaining
gpprova fromtheingtitutiond ethicscommittee. Thetria was
prospectively registeredwith Clinica Tria Registry of India.
Written informed consent in the local language was taken
fromtheparentsbeforeenrolIment.

Sttings and study population: The study was conducted in
alevel 11l tertiary care hospital with a 24-bedded neonatal
intensivecareunit (NICU) serving asareferral center inthe
state. Our unit policy adheres to baby friendly hospital
initiatives (BFHI), and we have a policy of initiating and
aggressively promoting exclusive breastfeeding unless
justified.

The study population comprised of inborn neonates of
gestational age (GA) >34 weeks delivered through MSAF
not requiring resuscitation beyond ‘initial steps [14].
Exclusion criteria included presence of major congenital
anomalies, known contraindications to breast-feeding, and
failureto obtain parental consent.

The primary outcome was the rate of exclusive breast-
feeding at 72+12 hours of life, defined asthe proportion of
neonates on breastfeeding as exclusive mode of feeding in
previous 24 hours. Secondary outcomes included time to
initiate breastfeeding, proportion of neonates in whom
breastfeeding could be started within one hour after delivery,
timeto establish exclusive breastfeeding, rates of exclusive
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breastfeeding at discharge, time to initiate skin-to-skin
contactinvaginal deliveriesanditsduration, ratesof feeding
intolerance(defined as>2 vomitingin any 4 hour period or >3
in 24 hour; or abdominal distensioni.e,, increasein abdominal
girth of >2 cm from baseline) [3], incidence of respiratory
distress, need and duration of respiratory support, other
morbidities, final outcome, duration of hospitd stay, andthe
incidence of procedure- related complications of gastric
lavage monitored by pul seoximetry and videography.

Randomization, group allocation and blinding: Rando-
mization was done by computer-based variable-block ran-
dom sequence (http: //mamw.seal edenvel ope.com) stratified
totwo gestational age-based subgroups, late preterm (34-36
weeks) and term (>37 weeks), generated by an independent
statistician, notinvolvedinthestudy. Eligible neonateswere
randomly allocated soon after ddivery to either gastric
lavage(GL) or no-GL group. Gastriclavegewasperformed by
designated nursing officers attending delivery, particularly
trained for this purpose prior to the commencement of the
trial . Allocation conceal ment was ensured using sequentialy
numbered sealed and opague envelopes. Though the pro-
cedurewas open-label dueto the nature of theintervention,
outcome assessors and the datistician were blinded
regarding the group allocation.

Intervention: Neonatesallocated to GL group wereshiftedto
pre-warmed radiant warmer after delivery. All necessary
equipment for gastric lavagewerekept ready beforeddivery.
After thoroughly drying and covering the neonate with dry
warm linen, a Masimo Rad-97 pulse oximeter probe was
atachedtotheright wrist. An 8-Fr feeding tubewasinserted
orally withlength equal tothedistancefromthebridgeof the
nose to the earl obe and from the earl obe to apoint halfway
between the xiphoid process and the umbilicus. After con-
firming the position of the orogastric tube by aspiration of
stomach contents and pushing of air, lavage was done with
20 mL of norma saline. The whole procedure was done
under gtrict asepsis and the entire procedure was video-
taped. Neonates in no-GL group were managed as per the
standard resuscitation guidelines[14].

Deayed cord clamping was donein both groups except
in non-vigorous newborns, where early cord clamping was
done, and the neonate was shifted to pre-warmed radiant
warmer for initial steps. All neonatesddivered vaginaly were
subjected to skin-to-skin contact accord-ing to Early
Essentiad Newborn Care package policy of World Hedlth
Organization (WHO) [20],immediately after ddivery inno-GL
group, and after the procedure in those who underwent
gastric lavage. Thetimeto start as well asthe duration for
skin-to-skin contact wererecorded by adigital stopwatch.

All infants were monitored for the development of
complications, if any. Stable neonates were roomed in and
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nursed with their mothers in postnatal ward. Those who
developed respiratory distress or any other complication
wereadmitted to the NI CU and weremanaged asper our unit
policy. The mothers of both the groupswere counseled and
helped to establish exclusive breastfeeding by lactational
counsglors. Enrolled neonateswere monitored and followed
up till discharge. Video-clips were scrutinized to note the
clinical aswell aspulseoximetry details, heart rateand peri-
pheral oxygen saturation (SpO,).

Previous studies have not assessed the outcome of
exclusive breastfeeding at 72+12 hours of life. Thus, we
based our sample size on the surrogate of exclusive breast-
feeding at 0-6 monthsfromthe national datapublishedinthe
Nationa Family Health Survey (NFHS)-4. It showed
exclusive breastfeeding rates of around 55% amongst
childrenaged 0-6 months[21]. Assumingasimilar exclu-sve
breastfeeding ratein our population, to detect adiffe-rence of
25%at andphalevd of 0.05andapower of 80%, asamplesize
of 52 neonates per arm was calculated (https://sealed
envel ope.cony). Considering an attrition rate of 5%, thetotal
samplesizewascd culated tobe 110 (55in each group).

Satistical analysis. Datawere recorded in Microsoft Excel
2019 and analyzed in SPSS version 25.0 (IBM Corp) on
intention-to-treat basis. Categoricall measurements are

29

presented as number (%) while continuous variables are
presented asmean (SD) or median (IQR). Fisher exact test or
the Chi-square test was used to compare categorica
variableswhile Student t test or Mann-Whitney U test were
used to compare continuousvariables. Relativerisk (95% Cl)
wascalculated, whererelevant.

Analysisof the primary outcomewas planned apriori
for thesub-groupsviz., late preterm vsterm, vaginaly born
Vs cesarean section delivered, and thick vs thin MSAF.
Timeto achieve exclusive breastfeeding was eval uated by
Kaplan-Meier surviva plot analysis. A P-value of <0.05
wasconsidered statistically significant.

RESULTS

During the study period, 163 mothers with MSAF were
assessed for digibility, out of which 53 were excluded for
various reasons. Moreover, the study had to be stopped for
three months (April to June, 2021), coinciding with the
second wave of COVID pandemic wherein the ingtitute
policies mandatorily separated dl neonates from their
mothers, compromising breastfeeding initiation and mainte-
nance. Findly, 110 neonateswererandomizedinto GL (n=55)
and no-GL (n=55) groups. All neonates received dlocated
intervention and were analyzed. The flow of participantsis
depictedinFig. 1.

Assessed for eligibility (n =163)

Enroliment

Excluded (n = 53)
- Congenital anomaly (n = 2)
Resuscitation beyond initial steps (n = 18)

- Declined to participate (n =35)

Randomized (n =110)

Allocation l
L J

Allocated to ‘Gastric lavage' (n = 55)
- Received allocated intervention (n = 55)
- Did not receive allocated intervention (n =0)

Allocated to ‘No Gastric Lavage' (n =55)
- Received allocated intervention (n =55)
- Did not receive allocated intervention (n = 0)

Follow-Up

* Lost to follow-up (n = 0}
- Discontinued intervention (n = 0)

- Lostto follow-up (n=0)
- Discontinued intervention (n = 0)

Analysis l

Analysed (n = 55)
- Excluded from analysis (n = 0)

Analysed (n = 55)
- Excluded from analysis (n = 0)

Fig. 1 Study flow diagram.
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Both the groups were comparable with respect to
maternal variables, intrauterine growth status, consi stency of
meconium, modeof delivery, birthweight (BW), GA, gender,
vigorouscry &t birth, and Apgar score. Themean (SD) GA of
GL and no-GL groupswere38.5(1.7) and 38.7 (2.1) weeks,
respectively (P=0.586) (Tablel).

Therateof exclusivebreastfeeding at 72+12 hoursof life
and other feeding outcomesareshownin Tablel . A total of
49(89.1%) neonates achieved exclusivebreastfeeding at 72
hourscompared to 48 (87.3%) inno-GL group[RR (95% Cl)
1.02(0.89-1.17); P=0.768]. Therewasnosignificant difference
in the time to achieve exclusive breastfeeding between the
two groups[Hazard Ratio (HR) (95% Cl), 0.94 (0.63-1.40);
P=0.771] (Fig. 2). Themedian ageof first breastfeedingwas 2
hours in both the groups (P=0.160). There were no
differences in time to initiate breastfeeding, initiation of
breastfeeding within first hour of birth, time to establish
exclusive breastfeeding, and the rates of exclusive breast-
feeding at discharge. Analyses in the pre-planned sub-
groups for the primary outcome did not reved any
significant difference (Web Tablel). Overdl, initiation of
breastfeeding withinfirst hour waspossiblein 25/27 (93%) of
neonates delivered vaginaly compared to 15/83 (18%)
among L SCS(P<0.001).

In vaginaly-delivered neonates, skin-to-skin contact
could beinitiated in 9/10in GL and 16/17 in no-GL group
(Tablelll). Oneneonatein each group devel oped respiratory
distress soon after birth and were shifted to the NICU.
Initiation was significantly delayed in GL group [median
(IQR)0.3(0.2,0.3) mininno-GL vs16(14,18) mininGL group;
P<0.001]. Similarly, thetotal duration or doseof skin-to-skin
contact was significantly longer in no-GL compared to GL
group[62(60,64) vs50(50,55) min; P<0.001)].

No differences were observed in other morbidities
including the incidence of respiratory distress, duration of
respiratory support, neonatal hyperbilirubinemia, hypo-
glycemia, polycythemia, and the duration of hospital stay.
Feedingintolerancewasobservedin 1 (1.8%) neonatein GL
group comparedto 3 (5.4%) inno-GL group (P=0.308). There
was no mortality in ether group. Procedure related

Table | Baseline Maternal and Neonatal Char acteristics of
Neonates Born Through M econium Sained Amniotic Fluid
Enrolled in the Sudy

Characterigtics Gastriclavage No gastric
(n=55) lavage (n=55)
Maternal characteristics
Age(y)? 27.1(4.8) 26.6 (4.0)
Gravida? 2(13) 2(13)
Completeantenatal care 29(52.7) 23(41.8)
Oligohydraminos 6(10.9) 9(16.4)
PV leak >18h 7(12.7) 7(12.7)
PIH 8(14.5) 7(12.7)
Anemia 15(27.3) 16(29.1)
Hypothyroidism 3(5.5) 7(12.7)
Fetal distress 20(36.4) 15(27.3)
Vaginal delivery 10(18) 17(31)
Thick meconium 31(56.4) 30(54.5)
Neonatal characteristics
Birthweight (g)? 2695 (494) 2813 (476)
Gestational age (wk)2 38.5 (1.7) 38.7(2.1)
Small for gestational age 21(38) 16 (29)
Mae 30(54.5) 34(61.8)
Vigorousbaby 53(96) 52(95)
Apgar scoreP
1min 8(8,9) 8(8,9)
5min 9(9,9 9(9,9
Receivedinitial steps 2(3.6) 3(5.49)

Values in no. (%), @mean (SD) or Pmedian (IQR); P>0.05 for all com-
parisons. PIH: pregnancy induced hypertension.

complicationsin GL groupincluded retching (n=32; 58.2%),
vomiting (n=5; 9%), and mild desaturation (SpO, <85%)
(n=10; 18.2%). None of the neonates developed apnes,
significant desaturation (SpO,<80%) or brady-cardia(heart
rate<100/min).

DISCUSSION

The present study sought to clarify therole of gastric lavage
inlate preterm and term neonates delivered through MSAF,
especialy with regardsto breastfeeding. Therewasno signi-
ficant differencein therate of exclusive breastfeeding at 72
hours and at discharge, aswell asthetime of initiation and

Tablell Breastfeeding Rates and Feeding Pattern Among Neonates With M econium Sained Amniotic Fluid

Variables Gastriclavage (n=55) No gastriclavage (n=55) RR (95%Cl)
Exclusive breastfeeding rateat 72 (+12) h 49(89.1) 48(87.3) 1.02(0.89-1.17)
Ageat first breastfeeding (h)2 2(1,5) 2(0.5,10) -
Initiation of breastfeeding withinfirst hour of birth 16(29.1) 17(30.9) -
Ageof establishment of exclusive breastfeeding (h)? 3(1.5,27) 2(1,16) -
Exclusivebreastfeeding rate at discharge 52(94.5) 53(96.4) 0.98 (0.90-1.06)
Values in no. (%) or 2median (IQR).
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Time to Exclusive Breastfeeding
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Time (hours of life)

GL:gastric lavage in delivery room.

Fig. 2Kaplan-Meier surviva plot analysisfor theoutcome of ‘ timeto achieve exclusive breastfeeding’ in gastric lavage and no-gastric

lavagegroups.

establishment of exclusive breastfeeding. The time of ini-
tiation of skin-to-skin contact in delivery room was signi-
ficantly delayedin GL group, and theduration of skin-to-skin
contact was a so significantly less. Almost half of the neo-
natesundergoing gastriclavage had retching and 14.5% had
desaturation (SpO,, <85%) asobserved during the procedure.

Exclusive breastfeeding rate at 72 hours was chosen as
the primary outcome variable because we postul ated that a
brief single intervention as gastric lavage may impact the
initiation and maintenance of exclusive breastfeedinginthe

initial few days of hospital stay, rather than at discharge.

Nearly 90% of neonatesin boththegroupsachieved exclusive
breastfeeding at around 72 hoursand d most 95% at thetime
of discharge. The procedure of gastriclavagedid not makea
significant difference in establishment of exclusive breast-
feeding. A possiblereason could bestrict adherenceto BFHI

guidelines in our unit and active support for exclusive
breastfeeding in both the groups. There is a paucity of
studiesdirectly com-paring theeffect of gastriclavageonthe
rateof exclusivebreastfeedingin M SAF-ddlivered neonates.

Tablelll Secondary OutcomesAmong NeonatesWith Meconium Sained Amniotic Fluid in the Two Groups

Variables

Gastriclavage (n=55) No gastric lavage (n=55)

Underwent skin-to-skin contact?

Timeof initiation of skin-to-skin contact after delivery (min)apd
Duration of skin-to-skin contact (min)2?

Respiratory distress requiring respiratory support

Duration of respiratory support (h)P

Neonatal hyperbilirubinemiarequiring phototherapy
Feedingintolerance

Hypoglycemia®

Polycythemia (hematocrit >65%)°

Duration of hospital stay (h)°

9(16.4) 16(29.1)
16(14, 18) 0.3(0.2,0.3)
50 (50, 55) 62 (60, 64)
5(9.1) 8(14.5)
6 (4, 49) 4(2,26)
10(18.2) 7(12.7)
1(18) 3(5.4)
2(3.6) 1(L8)
2(3.6) 1(18)
85 (57, 120) 80(48, 97)

Values in no. (%) or Pmedian (IQR). 20ne neonate in each group developed respiratory distress soon after birth and were shifted to neonatal
intensive care unit; Casymptomatic. 9P<0.001. No child had sepsis screen and/or culture-positive sepsis.
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duration.

WHAT ISALREADY KNOWN?

« Delivery room gastric lavage reduces feeding intolerance, and is often claimed to decrease respiratory
distress in neonates born through meconium-stained amniotic fluid (MSAF).

WHAT THIS STUDY ADDS?

« Gastric lavage in late preterm and term neonates delivered through MSAF did not affect achieving exclusive
breastfeeding, though it delayed the initiation of skin-to-skin contact in delivery room and reduced its total

Initiation of breastfeeding within first hour of birth was
possiblein only 30% neonatesin either group. Theratesare
lessthan that reported by NFHS-5 (41.8%) [ 22] and arecent
hospital -based study (43.5%) from southern India[23]. The
reason for low rates in our set up could be high rates of
cesareandelivery, duetoit being atertiary carereferrd center.
Late shifting of the mother from the operation theater to
ward, delayed wearing-off of anesthetic effect, and uncom-
fortable breastfeeding position after cesarean section
probably led to this delay. Severd syste-matic reviews
corroborate thisfinding, with Yisma, et a. [24] reporting a
46% lower prevalence of early initiation of breastfeeding
among cesarean section delivered mother-infant dyads[25].

The process of gastric lavage caused asignificant delay
intheinitiation and thetotal duration of skin-to-skin contact.
Dday in skin-to-skin contact deprivesthe neonatesfromits
benefitsincluding the opportunity of early feeding at breast.
However, thisdelay of gpproximately 15minutesmight not be
of much clinical relevance and this delay did not trandate
into a significant impact towards overal exclusive breast-
feeding ratesat 72 hoursor discharge.

The present study did not find any difference in the
incidence of respiratory distress and the duration of respi-
ratory support between the two groups, which issimilar to
the findings reported by several previous authors [2-4,6].
Performing gastric lavage after delivery may not help to
remove meconium that has been aready aspirated in the
lungs. Moreover, it may bethe duration of in utero hypoxia
that determines the development of meconium aspiration
syndrome and respiratory distress, not the amount of
meconium aspirated [26]. The incidence of feeding intole-
rancein previoustriasvaried from4.6-35% and asignificant
reduction in the incidence of feeding intolerance was
observed after gastriclavage[2-7]. Theoverall incidence of
feeding intolerance waslow in our study, and no difference
was observed between the groups. Meconium-induced
gadtritisleading to vomiting and feeding intol erancewasnot
acommon finding in either group of our study, and needsto
be evaluated in awider group. Though, we did not come
across any serious complications of gastric lavage in our
study, magjority of the neonateswere not comfortableduring
the procedure as indicated by high rate of retching and

INDIAN PEDIATRICS

occasional vomiting and desaturation. Stringent monitoring
waslackinginprior trials, except one[ 6], and most of themdid
not report any adverseevents[2-6].

The major strength of our study was the meticulous
observation by pulse oximetry during the procedure of
gastric lavage, and strict monitoring during hospita stay.
However, there is a possibility that the study was not
powered enough to detect adifference of lessthan 25% in
exclusivebreastfeeding rate. Thiseffect sizefor samplesize
calculation was chosen based on the assumption that gas-
triclavagewould hinder theinitiation of skin-to-skin contact,
which in turn would lead to lower exclusive breastfeeding
ratesduring hospital stay [27]. However, skin-to-skin contact
was not practiced during cesarean deliveries in our unit,
which could have attenuated the effect of gastric lavagein
theoverdl population. Additionally, we could not study the
effect of gastric lavagein non-vigorous neonates dueto the
smal numbers (n=5). Though MSAF may be associated
with délivery of more preterm neonates (around 5%
ddiveriesbe ow 33weeksin highincomecountries[28]), our
study did not include them and so the results may be
considered only for neonatesborn at >34 weeks.

Gadtriclavagein late preterm and term neonatesdelivered
through MSAF did not affect the attainment of exclusive
breastfeeding. Moreovey, it delayed theinitiation of skin-to-
skin contact in delivery room and reduced itstotal duration.
Further, it did not reduce the incidence of respiratory
distress, feeding intolerance, and other in-hospital morbi-
dities. Thus, based on this tria, the procedure of routine
gastric lavage appears unwarranted in neonates born
through MSAF.

Ethics clearance: Institute Ethics Committee, AIIM S, Rishikesh;
No: AlIMS/IEC/21/53/12/02/2021 dated Feb 12, 2021.
Contributors: SB, RKC, SC, PS, MP, NKB, JC: conceptualized
and designed the study, coordinated, and supervised data collec-
tion, drafted theinitial manuscript, and reviewed and revised the
manuscript; RKC: collected thedataand reviewed and revised the
manuscript. All authors approved the final manuscript as
submitted and agreeto be accountablefor all aspects of thework.
Funding: None; Competing interests: Nonestated.

Note: Additional material related to thisstudy isavailablewiththe
onlineversion at www.indianpediatrics.net

VoLUME 60—SePTEMBER 15, 2023



CHAUDHARY, ETAL.

REFERENCES

1

10.

11.

12.

13.

14.

Viraraghavan VR, Nangia S, Prathik BH, et a. Yidd of
MECconium in non-vigorous neonates undergoing endotracheal
suctioning and profileof all neonatesborn through meconium-
stained amniotic fluid: A prospective observationa study.
Paediatr Int Child Health. 2018;38:266-70.

. Narchi H, Kulaylat N. sgastric lavage needed in neonateswith

meconium-stained amniotic fluid? Eur J Pediatr. 1999;158:
315-7.

. AmetaG, Upadhyay A, Gothwal S, et al. Roleof gastriclavage

in vigorous neonates born with meconium stained amniotic
fluid. Indian JPediatr. 2013;80:195-8.

. SharmaP, NangiaS, Tiwari S, et al. Gastriclavagefor preven-

tion of feeding problemsin neonates with meconium-stained
amnioticfluid: A randomised controlledtrid. Paediatr Int Child
Health. 2014;34:115-9.

. Yadav SK, Venkatnarayan K, Adhikari KM, et al. Gastric

lavagein babiesborn through meconium stained amniotic fluid
in prevention of early feed intolerance: A randomized con-
trolledtrial. JNeonatal Perinatal Med. 2018;11:39-7.

. Gidaganti S, Faridi MM, Narang M, BatraP. Effect of gastric

lavage on meconium aspiration syndrome and feed
intolerancein vigorous infantsborn with meconium stained
amniotic fluid - A randomized control trial. Indian Pediatr.
2018;55:206-10.

. Deshmukh M, BalasubramanianH, Rao S, Patole S. Effect of

gastriclavage on feedingin neonatesborn through meconium-
stained liquor: a systematic review. Arch Dis Child Feta
Neonatal Ed. 2015;100:F394-9.

. Singh P, Kumar M, Basu S. Gagtric lavage for prevention of

feedingintolerancein neonates delivered through meconium-
stained amnioticfluid: A systematic review and meta-analysis.
Indian Pediatr. 2021;58:973-7.

. Narchi H, Kulaylat N. Feeding problemswith thefirst feedin

neonateswith meconium-stained amnioticfluid. Paediatr Child
Health. 1999;4:327-30.

World Health Organisation[WHO]. Indicatorsfor Assess-ing
Infant and Y oung Child Feeding Practices. Part 3: Country
profiles. 2010. Accessed on March 20, 2021. Avail-ablefrom:
http://www.who.int/nutrition/publications/infantfeeding/
9789241599757/en/

Edmond KM, Zandoh C, Quigley MA, et al. Delayed breast-
feeding initiation increases risk of neonatal mortality. Pedia-
trics. 2006;117:€380-6.

Oot L, Sommerfelt A, Sethuraman K, Ross J. Estimating the
effect of suboptimal breastfeeding practiceson child mortality:
A model in PROFILES for country-level advocacy. 2015.
Accessed on Aug 2, 2021. Available from: https://maaw.
fantaproject.org/sites/default/files/resour ces PROFILES
Breastfeeding-effect-Technical-Brief-Sept2015.pdf
MooreER, Bergman N, Anderson GC, Medley N. Early skin-
to-skin contact for mothersand their healthy newborninfants.
Cochrane Database Syst Rev. 2016;11:CD003519.

AzizK, LeeHC, Escobedo MB, et . Part 5: Neonatal resus-

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

33

citation: 2020 American Heart Association Guidelines for
Cardiopulmonary Resuscitation and Emergency Cardio-
vascular Care. Circulation. 2020;142:S524-50.

Quandt D, Schraner T, Ulrich Bucher H, Arlettaz Mieth R.
Malposition of feeding tubes in neonates: Is it an issue?J
Pediatr Gastroenterol Nutr. 2009;48:608-11.

Shiao SY, Y oungblut M, Anderson GC, DiFiore JM, Martin
RJ. Nasogastric tube placement: effects on breathing and
suckinginvery-low-birth-weight infants. NursRes. 1995;44:
82-8.

Metheny NA, Meert KL, Clouse RE. Complicationsrelated to
feeding tube placement. Curr Opin Gastroenterol. 2007;23:
178-82.

Widstrém AM, Rang6-Arvidson AB, Christensson K, et al.
Gastric suction in hedthy newborn infants. Effects on
circulation and devel oping feeding behaviour. Acta Paediatr
Scand. 1987;76:566-72.

Anand KJ, Runeson B, Jacobson B. Gastric suction at birth
associated with long-term risk for functional intestinal
disordersinlater life. JPediatr. 2004;144:449-54.

WHO recommendations on newborn hedth: guidelines
approved by the WHO Guidelines Review Committee.
Geneva: World Hedlth Organization; 2017 (WHO/MCA/
17.07). Accessed on August 22, 2020. Availablefrom: http://
apps.who.int/iris

Government of India. Ministry of Health and Family Welfare.
National Family Health Survey-4, 2015-2016. Accessed on
September 17, 2020. Availablefrom: http://rchiips. org/nfhs/
pdf/NFHS4/India. pdf

Government of India. Ministry of Health and Family Welfare.
National Family Hedth Survey-5, 2019-2021. Accessed
October 13, 2022. Available from: http://rchiips.org/nfhs/
factsheet NFHS-5.shtml#

Mary JJF, Sindhuri R, Kumaran AA, Dongre AR. Early
initiation of breastfeeding and factorsassociated withitsdelay
among mothers at discharge from asingle hospital. Clin Exp
Pediatr. 2022;65:201-8.

Yisma E, Mol BW, Lynch JW, Smithers LG. Impact of
caesarean section on breastfeeding indicators: within-country
and meta-analyses of nationally representative data from 33
countriesin sub-Saharan Africa. BMJOpen. 2019; 9:e027497.
Paksoy Erbaydar N, Erbaydar T. Relationship between
caesarean section and breastfeeding: evidence from the 2013
Turkey demographic and health survey. BMC Pregnancy
Childbirth. 2020;20:55.

Cleary GM, Wiswell TE. Meconium-stained amniotic fluid
and the meconium aspiration syndrome. An update. Pediatr
ClinNorth Am. 1998;45:511-29.

Moore ER, Bergman N, Anderson GC, Medley N. Early skin
to skin contact for mothersand their healthy newborninfants.
Cochrane Database Syst Rev. 2016;11:CD003519.
Tybulewicz AT, Clegg SK, FonféGJ, et al. Preterm meconium
staining of the amniotic fluid: associated findings and risk of
adverse clinical outcome. Arch Dis Child Fetal Neonatal Ed.
2004;89:F328-30.

INDIAN PEDIATRICS

VoLUME 60—SePTEMBER 15, 2023



GASTRIC LAVAGE IN NEONATES WITH MECONIUM-STAINED LIQUOR

Web Table 1: Subgroup-wise analysis of the rate of exclusive breastfeeding

Variables Gastric No gastric p-value
lavage lavage

Among neonates born at term (gestational age >37 wk) (N = 94)

Achieved exclusive breastfeeding at | 45 (93.8) 41 (89.1) 0.422*(NS)

72 £12 h, n (%) (n=48) (n=46)

Among neonates born late preterm (gestational age 34-36 wk) (N = 16)

Achieved exclusive breastfeeding at | 4 (57.1) 7(77.8) 0.377*(NS)

72 + 12 h, n (%) n=7) m=9)

Among neonates born vaginally (n = 27)

Achieved exclusive breastfeeding at | 9 (90) 16 (94.1) 0.693* (NS)

72 £ 12 h, n (%) (n=10) (n=17)

Among neonates born by LSCS (N = 83)

Achieved exclusive breastfeeding at | 40 (88.9) 32(84.2) 0.531*(NS)

72 £ 12 h, n (%) (n=45) (n=238)

Among neonates born through thick MSL (N = 61)

Achieved exclusive breastfeeding at | 28 (90.3) 27 (90) 0.966*(NS)

72 £ 12 h, n (%) (n=31) (n=130)

Among neonates born through thin MSL (N = 49)

Achieved exclusive breastfeeding at | 21 (87.5) 21 (84) 0.726*(NS)

72 £ 12 h, n (%) (n=24) (n=25)

[OR — Interquartile range, LSCS — Lower section Cesarean section, MSL — Meconium-stained
liquor, NS — Not significant, “Chi-square test
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Background: Optimal route of tube feeding in preterm babies is
not known.

Objective: To compare the frequency of bradycardia and desatu-
ration episodes/hours in hemodynamically stable preterm neo-
nates (<32 wk gestational age) fed by nasogastric vs orogastric
route.

Design: Randomized controlled trial.

Participants: Hemodynamically stable preterm neonates (<32 wk
gestational age) requiring tube feeding.

Intervention: Nasogastric vs orogastric tube feeding.

Primary outcome: Number of episodes of bradycardia and
desaturations/hour.

Methods: Eligible preterm neonates fulfilling the inclusion criteria
were enrolled. Each episode of insertion of a nasogastric tube or

orogastric tube was labelled as a feeding tube insertion episode
(FTIE). FTIE lasted from the time of insertion of tube till the time tube
needed to be changed. Reinsertion of the tube in same baby was
taken as a fresh FTIE. 160 FTIEs were evaluated during the study
period, 80 FTIEs each in babies with gestational age <30 weeks
and >30 weeks. Number of episodes of bradycardia and
desaturation per hour were computed using records in the monitor
till the time tube was in situ.

Results: The mean episodes of bradycardia and desaturations/
hour [mean difference (95% CI) 0.144 (0.067-0.220); P<0.001]
were higher in FTIE by nasogastric as compared to the oro-gastric
route.

Conclusions: Orogastric route may be preferable to the
nasogastric route in hemodynamically stable preterm neonates.

Keywords: Apnea, Bradycardia, Desaturation, Tube feeding.

Trial Registration: Clinicaltrials.gov: NCT03073993

arly nutrition in premature babies has long

lasting benefits in form of improved neuro-

developmental outcomes [1], with prolonged

parenteral nutrition having its own demerits[2].
Guidelines advocate starting enteral nutrition as soon as a
neonate is hemodynamicaly stable [3]. A functional suck-
swallow-breathe pattern that allowsfor safe oral feedingis
not present until 32 to 34 weeks postmenstrual age[4], and
therefore tube feeding has been the gold standard of care.
Infant feeding tube can be put through nose (nasogastric
tube) (NGT) or mouth (orogastric tube) (OGT) and neonatal
units have their preference depending upon the benefits
and harms associated with these routes [5]. Naso-gastric
tubes are easier to fix but they may increase airway
resistancethereby increasing the possibility of moreapneas,
bradycardias and desaturations [6-8]. Their pro-longed use
may lead to oral aversion. In a small study, babies with
nasogastric tubes reached full feeds earlier than the
orogastric group [9]. NGT feeding was associated with
higher fluctuationsin regiona saturations(crSO2) and higher
preterm infant pain profile (PIPP-R) scores as compared to
OGT inasmal study[10].
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Since premature neonates are obligate nasal breathers,
orogastric tube feeding may be associated with lesser
chances of apnea, bradycardiaand desaturation. Orogastric
tube sometimesmay provoke bradycardiabecause of vaga
stimulation and their prolonged use is associated with
palatal grooving. A recent systematic review included three
quasi-randomized and randomized trial sand concluded that

Invited Commentary: Pages 703-04

thereisinsufficient evidenceto support or refute use of one
routeover the other [11]. In the present study, we compared
two feeding methods of tubefeeding with respect to adverse
effects. We hypothesized that the orogastric routefor enteral
feeding in preterm <32 weeks hemodynamicaly stable
premature babies, who do not require respiratory support,
decreasesthe frequency of bradycardias and desaturations/
hour as compared to the nasogastric route.

METHODS

This was a prospective, open-label randomized controlled
tria conducted at the neonatal intensive careunit (NI1CU) of
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Max Superspecidity hospitd, Patparganj, Dehi from
September, 2015to March, 2017. Hemodynamically stable
preterm neonates (<32 weeks gestational age) needing tube
feeds, who were not receiving respiratory support (conti-
nuous positive airway pressure (CPAP)/heated humidified
high flow nasa cannula (HHHFNC)/ventilation), were
eligible. Neonatesborn at >32 weeksgestationd age, having
congenital malformations or chromosomal abnormalities,
necrotizing enterocolitis, severeintraventricular hemorrhage
(grade 3 or 4) were excluded. After obtaining a written
informed consent from the parents, digibleparticipantswere
enrolled. Ethical clearance was obtained from institutional
review board of the hospital. Thetrial was registered with
clinical trias.gov.

A web-generated, stratified (GA <30 weeks and >30
weeks) randomization sequence with variable block sizes
(Wwwi.sealedenvelope.com) was used to randomize the
eligible neonatesinto two groups. A person not involved in
the study performed the random number alocation. The
allocation was concedled in seridly numbered opague,
sedl ed envel opeswith two a phanumerical codes. Owingto
thenature of thestudy, blindingwasnot feasible.

Each episodes of insertion of either NGT or OGT were
labelled as feeding tube insertion episodes (FTIE). FTIE
lasted from thetime of insertion of tubetill timetube needed
to be changed because of any reason (looping in mouth,
gticking tape is loose, baby needing respiratory inter-
vention, baby is trandtioned to direct feeds or nurse
preference). Tubewaskept insitu unlessit wasnecessary to
changeit because of above mentioned reasons. Duration of
stay of tubewasrecorded in number of hours. Reinsertion of
tube in same baby was taken asfresh FTIE. Tubeinsertion
wasdoneby trained NICU nursing staff. A 5Finfant feeding
tubewas used for bahiesweighing <1000 g. For babieswith
weight between 1000-1500 g, 6F infant feeding tube was
used. Length of NGT/OGT insertion was calculated by
distance from bridge of nose to ear 1obe and then from ear
lobeto midway between xi phisternum and umbilicus (nose-
ear-mid-umbilicus, NEMU) [12]. Correct tube placement was
checked by first aspirating and then pushingin2mL air and
listening by stethoscope placed at theleft hypochondrium.

The primary outcome of the study was the number of
episodes of bradycardia and desaturation/hour. The
secondary outcomewas duration of stay of tube (hours). We
defined bradycardiaasheart rate <100/min and desaturation
as SpO2 <85% for our study. Alarms on the multi-function
monitors (Philips MP 20 Neonatal) were set with the lower
limit of heart rateas 100/minand alower limit of saturation as
85%. The monitors used signal extraction technology. Epi-
sodes were recorded on aform, kept at the bedside by the
duty nurse. Each time the monitor gave an aarm for

INDIAN PEDIATRICS

35

desaturation and/or bradycardia, the nurse checked thebaby
and the monitor. If the waveform wasregular and the probe
wasattached properly to the baby, the episodewasrecorded.
Thetota number of episodeswascal culated till thetimetube
wasinstu. Sincetheduration of NG and OG tubesmay vary,
the number of episodes of bradycardiaand/or desaturation
episodes/hour were compared.

Standardized feeding protocol wasfollowed inthe unit.
Two-hourly feedswere given. For babieswith birth-weight
<7509, feedswereinitiated at 10 mL/kg/day and advanced at
arate of 20 mL/kg/d depending upon tolerance. For babies
with birthwei ght between 750-1000 g feedswereinitiated at
20 mL/kg/d and advanced at 20 mL/kg/d. For babies with
birthweight between 1001-1500 g, feedswereinitiated at 20
mL/kg/day and advanced at 30 mL/kg/day. Pre-feed abdo-
minal circumferencewastaken by paper tape. If itincreased
by morethan 2 cm, aspiration of gastric content wasdone. If
aspirates were abnormal (bilious/bloody), feeds were
stopped for a least 48 hours. If aspirates were milky,
subsequent feedswere decided onthebasisof volume. If the
volume of aspiratewas <50% of the previousfeed, thesame
amount was continued. If thevolumewas>50%, feedswere
withheld. Prophylactic caffeinewasused for babies <1000g
and/or <30 weeks for the prevention of bronchopulmonary
dysplasia Inbabies1000-1500 g and/or 31-34 weeks, caffeine
was started when baby had apnea.

As per the unit protocol, nurseto neonate ratiowas 1:1
for extremely low birth weight, ventilated/ CPAPbabiesand
1:2for stable babiesnot needing any respiratory support. For
babies enrolled in the study, we provided 1:1 nurse-to-
neonateretio.

In aprevious study [13], the median episodes of brady-
cardiaand desaturation infeeding vianasogastric routewere
1.6 episodes’hour [13]. Standard deviationwasca culated as
1.35using the confidenceinterval provided. With anaim of
detecting a difference of 50%, at two-sided 5% level of
significanceand power of 80%, asamplesizeof 23FTIEfor
each groupwasheeded. Wetook alarger samplesizeof 80for
each group.

Satigtical analysis: Statistical analysis was done by SPSS
20. Patient data were analyzed as per their assigned group
(Intention to treat). For continuous variables, Student t test
wasapplied. Chi-squaretest and Fischer exact test were used
toanalyzecategorical variables.

RESULTS

During the enrolment period (September, 2015 to March,
2017), 50 neonates were admitted to the NICU who were
potentially eligible for the study. Of these, 21 babies were
stratified in to two groups viz., gestationa age <30 weeks
and gestationd ageof 30-32weeks(Fig. 1). Atota of 160FTIE
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were done as per randomi zation sequence with 40 FTIE of
eachtypein each group. Themean (SD) gestartional ageand
birth weight was 29.3 (2.3) weeks and 1112.5 (450) g,
respectively. Themean (SD) postmenstrua ageat enrolment
was 31.3(1.8) weeks. Themean (SD) number of bradycardia
episodeswere 3.8 (3.8), and desaturation episodeswere 4.04
(4.8)inthestudy population (Tablel).

The mean episodes of bradycardia and desaturations/
hour were significantly lower [MD (95% Cl) 0.144 (0.067-
0.220); P<0.001] inthe OGT group ascomparedtotheNGT
group (Tablell). Thistrandaesto gpproximately 3.5 (1.6-5.3)
lesser episodesof bradycardiaand desaturationsin 24 hours
in the orogastric group. The effect was also consistent in
babieswith gestational age below 30 weeks[MD (95% Cl)
0.241 (0.093-0.388); P=0.002]. In babieswith gestationa age
>30 wks, combined episodes of bradycardia and desatu-
ration were again lessin OGT as com-pared to NGT [MD
(95%Cl) 0.047 (0.009-0.084); P=0.002] . However, whenwe
looked for only bradycardia episodes, no difference was
observed.

Themean (SD) duration of tube stay wassimilar whether
it was put through the nasogastric or orogastric route [31.9

NASOGASTRIC VS OROGASTRIC FEEDING IN PRETERM BABIES

Table | Basdline Characteristics of Neonates Receiving
Nasogastric or Orogastric Tube Feeding (N=21 babies)
Patient characteristics GA <30 wK, GA 30-32 wk,
n=13 n=8
FTIE 80 80
Gestational age (wk)2 27.5(2.3) 30.2(1.5)
Malesex 8(61.5) 3(37.5)
Birthweight (g)2 1017.53 (300) 1208 (350)

Values in no (%) or @mean (D). FTIE: feeding tube insertion episodes.

(7.5) vs31(6.1) hours], the mean difference (95% Cl) found
was0.9 hours(-1.3t03.0). Tubedisplacementsweresimilarin
both groups. Reasons for tube change like salf-pulling by
baby, and loosening of sticking tape were similar in both
groups. In the orogastric group, maximum tubes were
changed because of |oop formation. No unintended harmsor
eventswere seeninthe study related to theintervention.

DISCUSSION

Our study tested orogastric feeding vs nasogastric feeding
to assess clinical outcomes in form of episodes of desatu-

| Assessed for eligibility (n=50) |

Excluded (n=29)
Sepsis, NEC, IVH (n=8)
Severecongenital malformation (n=2)
Transfer to other hospital (n=5)
Early death (n=4)
Did not give consent (n=10)

Enrolled (n=21)
160 Feeding tubeinsertion episodes

inthesebabies
J J
| Gestational age <30wk (n=13 babies) | | Gestational age>30wk (n=8 babies) |
J J
| Randomization (n=80 FTIE) | | Randomization (n=80 FTIE) |
l J
J J J J
| Nasogastric (n=40) | | Orogastric (n=40) | | Nasogastric (n=40) | | Orogastric (n=40) |
CPAP-4 CPAP-0 CPAP-1 CPAP-0
| Ventilated- 2 | Ventilated - 2 | Ventilated- 0 | Ventilated- 0
Completed Completed Completed Completed
episodes (n=34) episodes (n=38) episodes (n=39) episodes (n=40)

NEC: necrotizing enterocolitis; 1VH: intraventricular hemorrhage; CPAP: continuous positive airway pressure.

Fig. 1 Flow of patientsin the study.
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Tablell Episodesof Bradycardia and Desatur ationsin Neonates Receiving Nasogastric or Orogastric Tube Feeding
Events Nasogastric tubegroup Orogastrictubegroup Mean difference Pvalue

(n=80) (n=80) (95% ClI)
Episodesof bradycardia 0.38(0.426) 0.14(0.194) 0.24(0.093-0.388) 0.002
and desaturations/h
Bradycardiaepisodesh 0.17(0.187) 0.09(0.112) 0.08(0.012-0.152) 0.021
Desaturation episodes’h 0.22(0.262) 0.05(0.104) 0.16 (0.072-0.253) 0.001

ration and bradycardiain hemodynamically stable preterm
babies of <32 weeks gestational age not requiring any
respiratory support. Fewer adverse events (bradycardiaand
desaturation episodes) were seen in orogastric route as
compared to nasogastric route in our study. Nasogastric
tubeiseasy to put and easy to fix. However increasein nasal
resistance and total airway resistance has been associated
with NGT [6-8]. More increase in airway resistance was
observed when nasogastric tube was put through larger
borenogtril ascomparedto smaller one[6]. Few studieshave
demonstrated increase in airway resistance while putting
NGT [7]. Theadverseeffectsof NGT onrespiratory function
compromisepersist even after aweek of NGT placement [8].
Therewas no apparent clinical compromise seenin astudy
assessing acute effects of NGT and OGT placement on
respiratory function assessed by pneumotachography [7].
However, infants weighing less than 2 kg demonstrated
diminished minute ventilation and respiratory rate and had
increased pulmonary resistance, resistivework of breathing,
and peak transpulmonary pressure change with NGT as
comparedto OGT placement[7].

In another study [8], on seventh day of tubeinsertion, a
sgnificantly lesser number of central apneas and lesser
periodic breathing was found in oro-enteric with palatal
appliance tube [8]. We had similar observations. Another
study involving 10 neonates showed significantly lower
mean oxygen saturationsin NGT group while passing the
tubeand 10-30 minutesafter putting thetube[14]. Increasein
airway resistance could attribute to more adverse eventsin
nasogastric routeascompared to the orogastric route, asalso
observed in our study. Bornhorst, et a. [13] enrolled spon-
taneoudly breathing preterm babies <32 weeks gestational
agewith history of apneaand desaturation or bradycardia. It
wasacrossover trial where 12 hoursof orogastric routewas
compared to nasogastric route in terms of desaturation
episodes (<80%) and episodesof apneaand bradycardia(<2/
3 of baseline). No added advantage of orogastric route over
nasogastric was found in this trial. Their results are in
contrast with ours. The discrepancy in findings could be
explained by differences in way of monitoring adverse
events. By using thoracic belt and nasal flow, every apnea
episode would have been picked up. In our study we might
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have missed clinically non-relevant short apnea episodes
sinceweused only pulseoximetry.

In clinical practice, we do not trest each and every
episode of apnea. However, desaturations and bradycardia
episodes picked up on monitor warrant treatment based on
unit guidelines. So, we fed that our study results may be
morerelevant inclinical practice. Post hoc analysissuggests
that our study was underpowered to detect an observed
difference of 0.144 episodes’hour, and could only detect a
reduction of 0.5 episodes/hour inthe oro-gastric group (30%
reduction) with 90% power.

We observed similar average duration of stay of tube
irrespective of the route used. We tend to not change the
tube after a predefined time and keep it aslong asit lasts.
Tube displacement was aso similar in both groups in our
study. A recent study of 26 neonates showed lesser fre-
quency of tube displacement in NGT group as compared to
OGT group [15]. Therewas no differenceintimeto regain
birth weight, time to full feeds, and frequency of adverse
eventsinthat study [15]. Inarecent study [10], NGT feeding
wasassociated with higher preterminfant pain profile (Pl PP-
R) scoresascomparedto OGT. Wedid not check pain scores
associated with insertion of tubes in our study. Babies in
NGT group arereportedto reachfull feedsearlier than babies
inOGT group[9]. Wedid not look for timetakentoreach full
feedsin the two groups owing to the design of the study.

We found babies in the OGT group to have lesser
desaturation and bradycardiaepi sodesascompared to NGT
in preterm neonates. However, our study may be under-
powered to detect these differences. Randomizing one baby
multiple timeswas amajor limitation of the study. Rando-
mized controlled trials with improved methodology are
needed to conclude superiority of onemethod over the other.

Ethicsclearance: IEC, Max Superspecidity hospital, Patparganj;
No. TS'MSSH/BMDRC/PEDIA/IEC/15-07 dated Oct 14, 2015.
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the study and drafting the manuscript; ZSA: data collection and
anayss, RM: datacollection and analys's, writing of manu-script;
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analysis. All authorsapproved thefinal version of manu-script, and
areaccountablefor al| aspectsrelated to the studly.
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38 NASOGASTRIC VS OROGASTRIC FEEDING IN PRETERM BABIES
WHAT IS ALREADY KNOWN?
« There is insufficient evidence to prefer one route of tube feeding over another.
WHAT THIS STUDY ADDS?
« Orogastric route of feeding may lead to fewer episodes of bradycardia and desaturations as compared to
nasogastric route in preterm neonates.
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Objectives: We describe our experience with use of midline catheters in PICU and compare
the performance of midline catheters to peripherally inserted central catheters (PICC).
Methods: Areview of hospital records was done to including all pediatric patients admitted in
the pediatric intensive care unit of a tertiary care centre who underwent placement of midline
catheters or PICC, over a period of 18 months (July, 2019 to January, 2021). Patient details,
indication, type of catheter and number of attempts at insertion, type and number of infusions
administered, dwell time and complications were retrieved from the records. Comparison
was made between the midline and PICC groups. Results: The median (IQR) age of
children was 7 (3-12) years (75.5% males). 161 midline catheters and 104 PICC were
inserted with first attempt success rates of 87.6% and 78.8%, respectively. Median cubital
vein was used for majority of the insertions (52.8%). Common complications with midline
catheters were pain (n=9, 5.6%), blockage (n=8, 5%) and thrombophlebitis (n=6, 3.7%).
Median (interquartile range) dwell time in midline group was 7 (5-10) days. The duration of
backflow and dwell time were higher in the PICC group compared to midline group (5.5 vs 3
days; P<0.001 and 9 vs 7 days; P<0.001, respectively). Conclusion: Retrospective data
showed that midline catheters had good utility in PICU, especially in moderately sick children
(PRISM score up to 12), and provide a secure intravenous access, which can last for a week.

Keywords: Complications, Long peripheral catheter, Outcome, Venous access.

uring a venous access for administration of
continuous/vesicant medications in the pediatric

tensive care unit (PICU), traditionally implies

nsertion of acentral venouscatheter (CV C). With

the availability of newer catheters and point-of-care ultra-
sonography, large veins of the upper arm (basilic, brachio-
cephalic and median cubital veins) have become an option
for insertion of peripherally inserted central catheters
(PICC). PICCscanserveasandternativefor CVCincertain
patients especialy for difficult venous access and other
short-termindications. Insertion of midline cathetersfollow
thesameprinciplesas PICCs, but there arevery few studies
on its utility in pediatrics [1]. A midline catheter is along
peripherd catheter inserted intheupper limbwhosetipliesat
or just proximd to the axilla. It is usually inserted using
Seldinger technique and can be placed directly or using
ultrasound guidance. Unlike PICC/CVC, the midline
catheter tip terminatesoutsidethegreat intrathoracic vessels,
henceit isbelieved to havelesser associated complications.
Studiesinadultshavereported better patient experiencewith
midline catheterscompared to PICC a ongwith adecreased
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incidenceof complicationssuch asdegp veinthrombosisand
catheter-related infections[2,3].

A midlinecatheter by virtueof itspositioninginalarger
vein canlast longer than aperiphera venouscatheter (PVC).
PVCs in PICU setting are short-lived due to their small
calibre, accidental didodgement and use of eectronic/
syringe pumps [4]. An adult randomized controlled tria
showed that in patients requiring more than five days of
intravenoustherapy, amidline catheter strategy reduced the
need for insertion of CVC or multiple PVCs [5]. The
objectiveof thestudy wasto review and comparetheindica-
tions, clinical performance and complications of midline
cathetersand PICC asthey were utilised in the PICU of our
hospital.

METHODS

Thiswasaretrogpective observational study in patientsaged
<17 yearswho underwent placement of midline cathetersor
PICCinthe 8-bedded PICU in our hospital from July, 2019
to January, 2021. All consecutive patients who underwent
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placement of midline cathetersand PICC wereenrolled. The
catheters were inserted by PICU consultants/or resident
trainees with a minimum prior experience of >100 line
insertions. The catheterswere placed as per theunit protocol.
Written informed consent of the parent/guardian was
obtained prior to the procedure. The study was approved by
thehospitd’sinstitutional review board.

Theveinsof thearm and elbow (median cubital, basilic,
brachiocephalic) were used for placement of the catheter.
Vein and device were selected by intensivist who made his/
her decisionbased onthevein calibreand availabledevices.
The sdlected vein was punctured within 1-1.5 inches above
or below the antecubital fossa. If theveinwaswell palpated
or visble, insertion was attempted without ultrasonic
guidance. If the vein was difficult to discern at the outset,
Ultrasound (USG) guided insertion was attempted. After
identifyinginsertion site, thesterilefield was prepared using
2% chlorhexidine solution. USG probewaswrapped usinga
sterile sheet and covered with atransparent sterile dressing
for sterility. Seldinger’s technique was used for insertion.
Catheterswerefixed with 3-0 suturesand entry sitecovered
with transparent steriledressing. Post procedureradiograph
wasdoneto confirmtheposition of thetip of catheter.

Thedemographic details, PRISM-I11 scoreat admission
and indication for PICC/midline insertion were noted.
Indications for catheter placement were recorded as
mentioned in procedure form: i) Difficult venous access:
defined as 3 or more failed attempts at securing PV C; ii)
Administration of vesicant/hyperosmolar drugs (including
vasoactive drugs); iii) Anticipated prolonged intravenous
therapy requirement >7 days; and iv) Requirement of
continuous infusions >48 hours [6,7]. The size (2F/5F),
length of catheter (8 cm, 20 cm, 40 cm) and number of
attempts for insertion were recorded. Type and number of
infusionsadministered, successful sampling duration (days),
dwell time and compli-cations were noted. Dwell timewas
counted as number of days between the date of removal and
date of insertion. Premature catheter removal wasdefined as
removal of catheter beforeindication of intravenoustherapy
had ceased. The complications noted included blockage,
pain, leak, thrombophlebitis, bleeding, swelling, venous
thrombosis and positive blood culture. Need for additional
CVC/midling/PICC during PICU stay wasrecorded. All the
aboveinformationwasobtained fromthedaily checklistsin
the patient hospital record.

Satigtical analysis. SPSSversion 24 wasused for satistical
analysis. The midline catheter group was compared to the
PICC group. Quantitative parameters were expressed as
mean (SD). Categorical datawereexpressed asproportions
and percentage. Mann-Whitney U test wasused for testing of
median between independent groups. Chi square test was
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MiDLINE CATHETERSVSPICCIN PICU
used for testing of associations. P-vaue<0.05 was consi-
dered satisticaly significant.

RESULTS

During the study period, 161 midline catheters and 104
PICCswereinserted. Catheter insertion successwas 98.2%

Table | Patient and Catheter Characteristics in Children
With Midline Cathetersand Peripherally Inserted Central
Catheters(PICC)

Characterstics Midline PICC

(n=161) (n=104)
Malegender? 114 (70.8) 86 (82.7)
Age(y)ac 10(7,14) 3(1,5.5)
PRISM-I112 11(8,14) 12(8,18)
INR at insertion? 1.2(1.1,1.3) 1.2(1.1,1.4)

Platelet at insertion 109/L2
Indication

145 (680, 275) 142 (107, 311)

Difficult IV access 23(14.3) 12 (11.5)
Vesicant/hyperosmolar 87 (54) 60 (57.7)
drug administration
Prolonged IV linerequiredP 41 (25.5) 44 (42.3)
Continuousinfusion 49 (30.4) 7(6.7)
requirement®
Vein
Median cubital 90(55.9) 50 (48.1)
Basilic 57 (35.4) 46 (44.2)
Brachiocephalic 14(8.7) 8(7.7)
Deviceinserted®
2F8cm 28 (17.4) 0
2F20cm 133(82.6) 67 (64.4)
5F40cm 0 37(35.5)
First attempt insertion 141 (87.6) 82(78.8)
success?
USG guided 40 (24.8) 49 (47.1)
Continuous infusions
3% Normal saline 8(5) 1(1)
>12.5% dextrose 9(5.6) 6(5.8)
N-acetyl cysteine 11(6.8) 9(8.7)
Vasoactiveinfusions 12(7.5) 7(6.7)
Intralipid/amino acids 5(3.1) 7(6.7)
Bicarbonate 4(2.5) 4(3.8)
20%Albumin 44 (27.3) 31(29.8)
Intravenousimmuno- 26 (16.1) 16 (15.4)
globulin
Sedation/analgesia 8(5) 5(4.8)
Premature removald 25 (15.5) 25 (24)

\Values are no. (%) or @median (IQR), PP<0.05, °P<0.001, 9due to line
issue.CVC: central venous catheter, PRISM-III: Pediatric risk of
mortality 111 score, INR: international normalized ratio, IV: intravenous,
USG: Ultrasound.
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and 97.1% for midline and PICC respectively. In the two
groups (midlineand PICC), ageand gender differenceswere
present; however, PRISM-II1 and blood coagulation para-
meters were similar (Table I). While type of indications
differed, administration of vesicant/hyperosmolar infusions
was most common, accounting for 54% and 57.7% of
catheter insertionsin midlineand PICC group respectively.
121 insertions(75.2%) werewithout USG guidance. Use of
USG was higher and first attempt success lower in PICC
group (Table I). The most common continuous infusion
administered through midline catheter was 20% abumin
(n=44, 27.3%). Among the complications, the incidence of
locd site bleeding, blockage, and blood stream infections
(BSI) were higher in PICC compared to midline group
(Tablell).

Themedian duration of backflow (for laboratory draws/
successful sampling) was significantly longer in PICC
compared to midline group [5.5 (4-7.5) vs 3 (2-4) days;
P<0.001]. Median dwell timeswerealsolonger inthe PICC
group[9(7-13) vs7 (5-10) days, P<0.001] (Fig. 1).

Within the midline group, the mean (SD) PRISM-III
score of the subset of patientswho required additional lines
(CVC/midline/PICC) during PICU stay was significantly
higher than those who were managed with midline catheter
alone[19.7 (6.9) vs 11.2 (5.6); P< 0.001]. Similarly, in the
PICC group, those requiring additional lines had higher
mean (SD) PRISM-I11 scorecomparedtotherest [20.8 (5.6)
vs12.6(6.2); P<0.001. Also patientsinwhommidline/PICC
was used as a step down access from CVC, had a higher

41

Tablell Complicationsin Children With Midline Catheters
and Peripherally Inserted Central Catheters(PICC)

Complication Midline PICC Pvalue
catheters  (n=104)
(n=161)
Arterial puncture 1(0.6) 2(1.9) 0.32
Dislodgement 2(1.2) 1(D) 0.83
Leak 5(3.1) 1(1) 0.25
Local sitebleeding 3(1.9 10(9.6) 0.004
Pain during use 9(5.6) 3(2.9) 0.30
Extravasation/swelling 5(3.1) 3(2.9) 0.92
Blockage 8(5) 12 (11.5) 0.05
Visible thrombophl ebitis 6(3.7) 3(2.9) 0.71
Blood streaminfection 1(0.6) 7(6.7) 0.005

Values expressed as no. (%).

mean (SD) PRISM-I11 score compared to the non-step down
group[20.4(6.7) vs11.7 (5.7); P<0.001].

DISCUSSION

Our findingssuggest that midlinecatheter served asareliable
venous access device in children admitted to PICU. We
observed that midline catheterswere comparableto PICCsin
severa aspects.

Thereareno clear recommendationsfor administration
of vesicant/irritant medications through midline catheters.
Recent studiessuggest that CV C placement, solely based on
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Fig. 1 Dwell timeand duration of successful sampling (days) in midline catheter and peripherally inserted central catheter groups.
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MipLINE CATHETERSVSPICC IN PICU

WHAT THIS STUDY ADDS?

« Midline catheters were found to be safe in moderately sick children in the intensive care unit, providing a secure

venous access for up to a week.

pH of drug infusion is not necessary and midline catheters
can be used instead [9]. Midline catheters have been used
successfully for vasoactive agents [10]. As the midline
catheter tipisnear theaxilla, it allowsfor morehemodilution
of administered medications compared to PVC. Thus the
probability of chemical phlebitisand patient discomfort with
drugadministrationislesserthaninaPVC[11].

First attempt success was higher with midline catheter
insertion compared to PICC. Thisisprobably becauseinthe
smaller sized patient, it isdifficult for theguidewireto pass
through the curvature of thevein and crossthe shoulder area,
which makes PICC insertion more difficult. Sincethetip of
midlinecatheter terminatesat shoulder, theinsertion process
iseasier. Theyounger age of the PICC comparedto midline
group (3 vs 10 y) may have also influenced the lower first
attempt successand higher USG useintheformer.

We observed that PICC had an advantage over midline
catheter with respect to its longer duration of successful
sampling (6.7 vs3.5days). Since 2F catheterswereused for
all midline catheters and agood proportion of PICC in our
study, itsnarrow lumen could beresponsiblefor limiting the
duration of successful blood draws. Catheter dwell timesare
influenced by required duration of intravenous therapy
which dependson patient’sclinica condition, hencemay not
truly be reflective of overal catheter’s performance. Our
study groupscomprised of childrenwith acutecritical illness,
hence dwell timesin both groups were short. The potential
midline catheter dwell timefor chronicindicationsisaround
28days[2]. Ascompared to dwell times, premature catheter
removal rate may beamoreagppropriateindicator of catheter
performance. We observed alower premature removal rate
inmidlinegroup compared to PICC group (15.5% vs 24%),
though statistically insignificant. Blockage accounted for
premature removal of 32% of midline catheters and nearly
half (48%) of PICC.

Based on our observation, it may be reasonable to
suggest theuseof midlinecathetersin PICU patientswhoare
likely to needintravenoustherapy for aweek. Current CDC
guiddines in adults suggest consideration of midline
cathetersif the expected duration of intravenous therapy is
>6 days[12]. Thisestimation may not alwaysbe easy at the
outsetinasick pediatric patient.

Complicationswerenearly samein both groupswithfew
exceptions. Loca site bleeding was higher in PICC group
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which could probably be attributed to use of more wide
calibre catheters in that group. The incidence of catheter
obstruction and BSI were aso higher in the PICC group.
Similar observationshavebeen noted inadults[13,14]. Only
onepatientin our midlinegrouphadaBSl. Thisisconsistent
with previous studieswhich havereported |ow incidence of
BSI with midlinecatheters[15].

Oneinteresting findingin our study wasthat patientswho
were managed with either midline or PICC alone had signi-
ficantly lower PRISM scoresthan thosein whom additional
lines(CV C/midline/PI CC) wereneeded. Thus, based on our
data, it appearsthat the practical utility of midline/PICC in
PICU seemstobemainly for thosewith PRISM-I11 scoresof
up to 12. CVC can be avoided in such patients who can be
managed with midline/PICC aone. Thiswould have severa
advantagesincluding lack of need for procedural sedation,
lesser complications and cost-effectiveness [16]. Also,
radiographic confirmation is not necessary for midline
catheters. Since the relevance of central venous pressure
monitoring in septic shock has decreased in recent times,
midline catheter is a good aternative to be considered in
caseswherethereisno absoluteindicationfor CVC[17].

Weacknowledgethat our study isretrospectiveandthere
could have been some selection bias as decision to insert
midline catheters/Pl CC was clinician dependent. However,
despitefew differencesin patient characteristics, PRISM-I 11
scores, coagulation parameters, type of infusions adminis-
tered were similar, hence comparison of catheter perfor-
mance is clinically relevant. More studies are required to
further clarify theindicationsfor midlinecathetersin PICU.
Presently, evidence-based guidelines for selection of such
pediatric venousaccessdevicesare sparse.

Based on thisretrospective data, it appearsthat midline
cathetershavegood utility in PICU, especialy inmoderately
sick children, providing a secure intravenous access which
canlast for aweek. Midlinecathetersarefunctionally similar
to PICCsin severd ways, and were associated with lesser
complications. Early consideration of midline cathetersin
PICU insalect patientsshould be encouraged.
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Objective: To assess the relation of thrombotic markers, thrombomodulin and D-dimer levels
to the disease severity in pediatric onset systemic lupus erythematosus (p-SLE) measured
by the Systemic Lupus Erythematous Disease Activity Index (SLEDAI). Methods: 40
children with p-SLE were grouped according to SLEDAI into: low activity SLE group (laSLE)
and moderate-high activity SLE group (mhaSLE). 40 healthy children were included as
control group. Serum thrombomodulin, and D-dimer levels were measured for all enrolled
children. Results: The low activity and moderate-high activity SLE groups had significantly
higher mean (SD) thrombomodulin [7.2 (1.83) mg/mL and 9.86 (3.29) mg/mL, respectively vs
5.85 (1.41) mg/mL; P<0.001] and D-dimer (r=0.42, P=0.006) levels than controls.
Furthermore, the mhaSLE group had significantly higher thrombomodulin levels and D-dimer
(r=0.42, P=0.006) levels than the laSLE group (P=0.008 and 0.006). Thrombomodulin and
D-dimer had significant positive correlations with SLEDAI. Conclusion: Thrombomodulin
and D-dimer are valuable markers for p-SLE activity, discriminating children with severe
disease activity from those with low disease activity.

Keywords: D-dimer, Pediatric lupus activity, Thrombomodulin.

iatric onset systemic lupus erythematosus (p-

E) is a multisystem autoimmune disease

occurring before age 16 and is usualy graver

compared to adult-onset lupus[1]. Many factors,

such as genetic predisposition, environmentd factors, and

hormones, influence the onset and course of thedisease[2].

Thrombosis in systemic lupus erythematosus (SLE) is a

recogni zed phenomenon. Several factorsareassociated with

hypercoagulation, such as anti-phospholipid antibodies,

inflammation, and thrombophilicfactors, suchasproteinC,
protein S, and antithrombin deficiencies[3,4].

Thrombomodulin, an endothelial membrane glyco-
protein in an intact endothelium, interacts with thrombin
activating protein C, ensuring blood fluidity and natural
anticoagul ation. In endothelial damage, thrombomodulinis
released into circulation, and protein C activation is
impaired, aggravating hypercoagulability and thrombotic
tendency inmany diseases[6]. Studiesindicatethat thrombo-
modulin playsacrucial roleinthemodulation of pathologic
conditions such asthrombosis, atherosclerosis, cancer, and
stroke[7,8]. D-dimer isan end-product of fibrin degradation,
which can be used to screen for venous thrombo-embolism
[9]. However, other conditions show eevation of D-dimer,
suchasaging, cancer, atherosclerosis, and any conditionwith
systemicinflammation[10,11].
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We studied the relationship between thrombotic
biomarkers and disease severity in pediatric SLE by
ng thrombomodulinand D-dimer levels, and relating
them to disease severity measured by the Systemic Lupus
Erythematous DiseaseActivity Index (SLEDAL).

METHODS

This cross-sectional study was carried out at the pediatric
department, Minia University Children and Maternity
Hospital, Egypt from August, 2020 to January, 2022. It was
conducted on 40 children diagnosed with p-SLE attending
the pediatric rheumatology outpatient clinic at the hospital.
Another, 40 apparently healthy children wereincluded asa
control group. All caseswerediagnosed with SLE according
totheAmerican College of Rheumatology criteriarevisedin
1997[12,13].

Written informed consent was obtained from the
caregiversof theparticipants. Thisstudy wasal so approved
by Pediatric Department Council and approved by theethical
committeeof Faculty of Medicine, MiniaUniversity.

We excluded patients with primary or secondary
immunodeficiency (e.g., HIV infection) and patientstaking
anticoagulants or other medicina products affecting hemo-
staticfunction. The SLEDAI wascalculated for al children
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with SLE. Activity categorieswere defined asfollows: low
diseaseactivity (IaSLE) SLEDAI <4; and moderate-to-high
diseaseactivity SLE (mhaSLE), SLEDAI >4[14].

All children who participated in this study were girls;
thus, 40 apparently healthy girlswererecruited from children
attending the general pediatric outpatient clinicto represent
the control group. They were age-matched withthe40 SLE
casesandwithnofamily history of rheumatic diseases.

FivemL of venousblood sampleswerewithdrawn from
al enrolled children. Immediately following the veni-
puncture, the samples were centrifuged at 4000 rpm for 15
minutes. The plasma samples were stored at -80°C till the
beginning of each andysis. Thrombomodulin level was
determined using aEL | SA diagnostickit (Bioassay Techno-
logy Laboratory). Thrombomodulin >7.8 mg/mL wasconsi-
dered high. The D-dimer level was determined using a
ELISA diagnostickit (Abcam). D-dimer level <0.5meg/mL
wasconsidered normal.

Satistical analysis: SPSSsoftwareversion 26.0 was used for
statistical analysis. Shapiro-Wilk test wasused to determine
whether the data followed a norma digtribution. Mann-
Whitney was used to compare two groups regarding non-
parametric quantitativedata. Kruskal-Wallistest wasused to
determine statisticaly significant differencesbetweentwo or
more groups of an independent variable on a continuous or
ordina dependent variable. Chi-square test and Pearson
correlation coefficient test was used to test association
between continuousvariables. Pwas considered significant
if thevaluewasbelow 0.05.

RESULTS

This study included 80 girls. They were grouped into the
following three groups. 20 girlsinthelaSLE group witha
mean (SD) age of 12.8 (2.46) years, 20 girls in mhaSLE
groupwith mean (SD) ageof 11.9(2.54) years), and40girls
in the control group (mean (SD) age of 12.3 (2.54) years).
The demographic data and results of laboratory investi-
gations of the three studied groups are shown in Table |.
Additional disease related data of the two SLE groups are
representedin Web Tablel.

Thetwo SLE groupshad significantly higher mean (SD)
thrombomodulin levels [7.2 (1.83) mg/mL and 9.86 (3.29)
mg/mL, respectively] than controls[5.85 (1.41) mg/mL] (P<
0.001). They weresignificantly morefrequently having an
abnormally high thrombomodulin level than controls (35%
and 65% vs 2%; P=0.02 and P<0.001, respectively).
Furthermore, the mhaSLE group had significantly higher
mean (SD) thrombomodulin levels than the [aSLE group
[9.86 (3.29) vs 7.2 (1.83) mg/mL ; P=0.008]. Thetwo SLE
groups had significantly higher D-dimer levels than the
controls. [0.58 (0.39) and 1.02 (0.5) mecg/mL vs0.35(0.19)
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P<0.001]. Furthermore, themhaSL E group had significantly
higher D dimer levelsthan the laSLE group [1.02 (0.5) vs
0.58 (0.39) meg/mL; P=0.006]. In addition, the two SLE
groupsweresignificantly morelikely to havean abnormally
high D-dimer level than controls (45% and 75% vs 10%;
P<0.001 and 0.03, respectively). Thrombomodulin (r =
0.342, P=0.003) and D-dimer (r = 0.42, P=0.007) had
significant positive corrdlationswith SLEDAI. Moreover,
thrombomodulin had asignificant positive correlation with
D dimer (r =0.621, P<0.001).

DISCUSSION

This study explored thrombomodulin and D-dimer as
markersof hypercoagulability inchildrenwith SLE and their
relation to disease severity measured by SLEDAI. When
compared to controls, we found that SLE children had
significantly higher thrombomodulin and D-dimer levels.
Additionally, SLE children with moderate-to-high disease
activity had significantly higher levels of the two studied
thrombotic markers than those with low disease activity.
These results agreed with previous adult studies[6,15]. A
recent systemic review and meta-analysis [16] confirmed
that the circulating thrombomodulin levelsin SLE patients
are increased and reflect the disease activity. This finding
suggests that hypercoagulability in SLE is more related to
inflammation and endothelial injury rather than to the
autoimmune component of the disease [15]. At the same
time, the rise in D-dimer level in SLE was imputed to
exacerbated fibrinformationin SLE dueto associated tissue
inflammation [17]. Our study found that thrombomodulin
had a significant positive correlation with D-dimer, which
may be attributed to the reciprocal relationship between

Tablel Laboratory Valuein Children With Systemic Lupus
ErythematosisEnrolled inthe Study

Characteristic Lowacti-  Moderate- Control
vitygroup  high group group
n=20 n=20 n=40

Hemoglobin (g/dL) 8.74(0.68) 7.75(0.81) 11.72(0.91)

BUN (mg/dL) 26.9(6.54) 38.1(6.43) 14.9(2.06)

Creatinine(mg/dL) 0.59 (0.06) 0.75(0.08) 0.47(0.05)

ALT (U/L) 38.4(5.42) 484 (5.77) 22.6(3.54)

AST (U/L) 419(2.84) 454(6.19) 25.1(6.09)

Thrombomodulin 7.2(1.83) 9.86(3.29) 5.85(1.41)

(mg/mL)

High thrombomodulin? 7 (35) 13 (65) 2(5)

D-dimer (mcg/mL) 0.58(0.39) 1.02(0.50) 0.35(0.19)

High D-dimer2 9 (45) 15(75) 4(10)

Valuesin mean (SD) or 2no. (%). Low activity group: low SLE disease
activity, moderate-high group: moderate to high SLE disease activity,
based on Systemic Lupus Erythematosus Disease Activity Index
(SLEDAV).
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WHAT THIS STUDY ADDS

« Thrombomodulin and D-dimer levels were associated with p-SLE activity, having different values in children with
disease activity and children with low disease activity.

inflammation causing endothelial injury and hyper-
coagulability in SLE [18]. Endothelial injury causestissue
factor exposure and activation of the extrinsic coagulation
pathway, resulting in fibrin formation and contributing to
SLE thrombotictendency [19].

Enrolling only girls, a small sample size, and being a
single-center study are the main limitations of this study.
Further studies including both sexes and on larger geogra-
phical scales and sample sizes are needed to address the
hemostatic changes and hypercoagulability in p-SLE.
Moreover, the relation of thrombomodulin and D-dimer
levels to the occurrence of thrombotic events in p-SLE
should befurther elucidated.

In conclusion, thrombomodulin and D-dimer are
associated with p-SLE activity, being different in children
with severe disease activity and those with low disease
activity, whichmay assst in patient stratification, implemen-
ting preventive measures, and for better clinical disease
management.
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Objectives: To compare the quality of life (QoL) of adolescent siblings of children with autism
spectrum disorder (ASD-Sibs) with siblings of typically developing children (TD-Sibs), and
study the factors affecting the QoL. Methods; Between 1 February, 2021 and 31 September,
2021, 40 children aged 10-18 years, whose sibling was suffering from ASD, were enrolled
(Study group). 40 age- and sex-matched siblings of children with no clinically apparent neuro-
developmental abnormality or behavioral problem were also enrolled (Control group).
Severity of autism was assessed by using the childhood autism rating scale 2 (CARS-2)
score. QoL was assessed by a validated version of the World Health Organi-zation Quality of
Life questionnaire Brief version (WHO QoL BREF), and compared between cases and
controls using Wilcoxon rank sum test. Results: The mean (SD) age of study participants
was 13.55 (2.75) years. The mean (SD) CARS-2 score of our sample was 35.78 (5.23). Mild
to moderate autism was seen in 23 (57.5%) children, and 13 (32.5%) had severe autism. The
median (IQR) QoL in ASD-Sibs was worse than TD-Sibs in physical domain (24 (19,26) vs 32
(29,32); P<0.001), psychological domain (22 (17,23) vs 25 (23,25); P<0.001), social domain
(11 (8,12) vs 13 (11,14); P<0.001), and environmental domain (28 (26,31) vs 35 (31,35);
P<0.001). Among the ASD-Sibs, severity of the sibling’s ASD and the family’s socioeconomic
status were the only two factors significantly affecting one of the domains of QoL.
Conclusions: The observed lower QoL score in adolescent siblings of children with ASD,
more so in those whose siblings had more severe ASD, suggests the need for targeting the
family as a unit while formulating plans for holistic management of children with ASD.

Key words: Family, Management, Neurodevelopmental disorders, Stress.
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METHODS

utism spectrum disorder (ASD) describes a

spectrum of neurobiological developmental

disabilities involving impairments such as

difficultieswith socidl interaction and commu-
nication, repetitive behaviors, and restricted interests [1].
Chronic neurological disordersin children, including ASD,
place the family at a greater risk for stress, psychosocial
difficulties, and need for taking care. Siblings are more
vulnerableto these stressorsthan other family membersdue
to their attitudes, early sense of responsibility, worry about
the future, issues with friendship, and difficulty in talking
about their siblings[2]. Many studiesreport poor quality of
life (QoL) and increased stressin siblings of children with
ASD [3-6], but thendian studiesaddressing theseissuesare
limited[7]. Information on QoL statusof siblingisessential
to address these factors proactively, so that the physical,
mental and socid well-being of the siblingsis not affected
due to the child with autism. Hence, this study was
undertaken to compare the QoL in siblingsof childrenwith
ASD, with the QoL of siblings of typicdly developing
children, and factorsaffecting thesame.
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After ingtitutional ethicscommittee clearance, weconducted
thisstudy between 1 February, 2021 and 31 September, 2021
(except periods of intermittent coronavirus disease 19
(COVID-19) rdated discontinuation of non-COVID
services) at apublic-sector tertiary carehospital attachedtoa
medical collegewithadedicated Child Development Centre
(CDC). Indtitutional ethics committee cleared the study
proposal, and awritten informed consent wastaken fromthe
parents, and assent from thechildren being enrolled.

A sample size of 40in each group was cal cul ated based
on the data from a previous study [7], which reported the
mean (SD) QoL in psychological domaininsiblingsof cases
and controlsas 3.19 (0.52) and 3.52 (0.43), respectively. To
measure a similar difference with 95% confidence, the
samplesizeof 40in each group wascons dered adequate.

We prospectively enrolled the typicaly developing
eldest child (aged 10-18 year) whose younger sibling was
suffering from ASD and attending the CDC at our hospital
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(ASD-sibsgroup). Familieswith morethan onechild having
aneurodevel opmental disorder wereexcluded. For selection
of cases, parents of children diagnosed with ASD and
following up in the child development center were
approached to enquire about the presence of an older healthy
sibling at home. Families having another unaffected child
between 10-18 yearsof ageat homewererequestedto bring
the sibling during the next scheduled visit (only the eldest
sibling was enrolled if there were more than one €eligible
sibling). Thesefamilieswere approached at their next CDC
visit and informed about the study. No specific follow-up
period was considered whileenrolling the patients.

A similar number of age- and sex-matched eldest siblings
of childrenwith no clinically apparent neurodevelopmental
abnormality or behaviord problem (typically developing)
were also enrolled (TD-sibs group), from among children
attending the outpatient department or admitted in wards.
Those with no siblings, obvious chronic medical/surgical
disease affecting QoL, or clinicaly apparent speech or
hearing problemwereexcluded.

A detailed history was taken and entered in a pre-
designed study form. This form included the socio-
demographic data, and clinical details of the sibling with
ASD. Socioeconomic statuswas assessed using the updated
modified Kuppuswamy socioeconomic status scale [8].
Family details and past history of the enrolled adolescents
were taken, and their physical examination done. Anthro-
pometric measurements were recorded using standard
methodology according to revised Indian Academy of
Pediatrics (IAP) charts. ASD related information of the
children with autism whose siblings were enrolled, their
developmenta quotient/intelligence quotient (DQ/1Q), co-
morbidities, and duration of illnesswere extracted from the
CDCrecords. Severity of autisminthesiblingswasassessed
by using Childhood autism rating scale (CARS-2) and
interpreted as per the manual. Based on thetotal raw scores
obtained, therearethreelevel sof severity asper the CARS-2
manual: minimal or no symptoms, mild to moderate autism
and severeautism. Past history of siblingsof theadolescents
in control group was aso elicited and recorded. Details of
developmental quotient/intelligence quotient of thechildren
with autismweretaken fromthepatients' records.

A singleun-blindedinvestigator filled the pre-structured
study forms after interviewing the child as well as the
accompanying parent/parents. QoL of cases and controls
was assessed by WHO QoL-BREF [9], which has four
domainsviz., Physical, Psychological, Socid relationships,
and Environment. The Hindi adaptation of the tool, which
has previoudly been validated for Indian adolescents, was
used for the study [10]. Theresponseto itemswas recorded
ona5-point Likert scale. The participantsfilled theformin
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the presence of their parents and the researcher. The
researcher or the parents only assisted the child for
adminigtrativeissuesand did not assist thechildinfilling the
form. This tool took about 15-20 minutes to complete.
Domain scores were scaled in a positive direction (higher
scoresdenotebetter QoL).

Satistical analysis: Statistical anadysis was done using
Satcalcof Epi Info 7 software. QoL scoresweresummarized
as median (IQR). Comparison of QoL between the groups
was done using the Wilcoxon rank sum test. For other
continuousvariables, Student t test wasused, and chi-square
test wasused for discretevariables. For comparison of more
thantwo medians, Kruskal-Wallistest was used.

RESULTS

A total of 158 children with ASD were assessed for
enrolment, of which 107 werenot fulfillinginclusoncriteria
(nosibling, 48; age<10o0r >18years, 53; sihlingsnot staying
in the same house, 6). Of the 51 digible for enrolment, 11
children were excluded (unable to converse in Hindi, 2;
clinically apparent neurodevelopmental or behaviora
problem, 5; clinically apparent speech or hearing problem,
4), andfinally 40 of thesefamiliesthat followed-up with the
sibling were enrolled for the study. Forty age- and sex-
matched healthy children who were attending the Pediatric
Department for acute illnesses or their accompanying
relativeswereenrolled ascontrols.

The basdline participant characteristics of adolescents
with a sibling having autism (ASD-sibs) or with Typica
development (TD-sibs) are presented in Table . Themean
(SD) age was 8.82 (3.10) years with 80% males. The
basdinecharactersof thechildrenwithASD arepresentedin
Web Table . Morethan athird of children with ASD (14,
35%) had comorbid globa devel opmentd delay. Noneof the
patients had any other diagnosed comorbidity like epilepsy
or attention-deficit hyperactivity disorder (ADHD). The
mean (SD) CARS-2 score of our sample was 35.78 (5.23),
and the mgority (57.5%) had mild-moderate ASD.
Approximately one- third (32.5%) of childrenwithASD had
IQ/DQintheseveredelay range.

The QoL in ASD-sibs was worse than TD-sibs in all
domains(Tablell). A satistically significant lower QoL was
foundinthesocial domain (P=0.04) inchildrenwithsibling
having more severe ASD (Table IIl). However, no
statisticaly significant correlation was found between
CARS-2 scoresof childrenwithASD andtheir sibling’sQoL
score: 0.069 (P=0.67), 0.15 (P=0.33), 0.26 (P=0.10), and
0.15 (P=0.33) in in physical, psychological, socid and
environmental domains, respectively. Similarly, therewere
no differencesin QoL in sibling of children with ASD with
and without GDD/ID. There was no difference in QoL of
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Table | Baseline Characteristics of Adolescents With a
Sibling Having Autism (ASD-Sib) or With Typical
Development (TD-Sibs)

49

Tablell Comparison of Quality of Life(QoL ) of Adolescents
with a Sibling Having Autism (ASD-Sib) or With Typical
Development (TD-Sibs)

Characteristic ASD-sibs (n=40) TD-sibs(n=40) QoL domain AD-sibs(n=40) TD-sibs(n=40) Pvalue
Age(y) Physical 24(19, 26) 32(29,32) <0.0001
10-13 20 20  Psychological  22(17,23) 25(23, 25) <0.0001
14-16 1 1 social 11(8,12) 13(11,14)  <0.0001
16-18 o % Environmenta 28 (26, 31) 35(31,35)  <0.0001
Males 14 (35) 14(35) — : :
Nutritional status Qﬂtiglgeétr:umli:grc(jgm Higher scores depict better QoL. ASD:
Obese 7(17.5) 6(15)
Overweight 10 (25) 8(20) _ o , ,
Normal 18(45) 18(45)  chronicneurological diseases, includingASD, and reported
Thin 5(12.5) 8(20) lower QoL inthesechildren. A meta-analysis[6] comparing
Education status ASD-sibswith TD-sibs, siblingsof patientswithintellectual
Never been to school 0 0 disability and siblin_gsof patigntsof Down syndrome, aso
Dropped school 2(5) o  reportedlower QoL inASD-sibsascomparedtocontrols(6].
Going to school 37(92.5) 37(925)  Contrary to these findings, recent studies [12] from
Passed school 1(2.5) 3(75)  developed countries have reported either better [12] or
Typeof family similar [13,14] QoL in ASD-sibs as compared to controls.
Nuclear 31(775) 29(72.5) Among th_@e, the study by Walton, et_ a . [_12] (L_JSA, 20_19)
Joint 9(22.5) 10(25  Wasan onlinesurveys, and thusthereliability of information
Single parent 0 1(25  Maybe sub-optimal. The studies by Vieira, et &. [12] and
Socioeconomic status® Merwe, et al. [15] employed face-to-faceinterview, similar
to us, but one of thereasonsfor the differences could bethat
Upper 4(10) 4(10) . -
Upper middle 9(22.5) 7(17.5) the sample size was smaller (15—21 partici pqnts). Anpther
L ower middle 9(22.5) 5(12.5) difference between these studies and ours is the higher
Upper lower 13(32.5) 19(47.5)  proportion of severe ASD in our sample (32.5% severe
Lower 5(12.5) 5(12.5)  ASD).Inaddition, thebetter QoL inthedevel oped countries

All valuesin no. (%). ASD: autism spectrum disorder; as per modified
Kuppuswamy socioeconomic status scale [ 8].

siblings based on gender, weight and the type of family.
However, therewasadtatistically significant higher QoL in
ASD-sibsinthehigher socioeconomic group, but only inthe
physica domain (P=0.01) (Web Tablell).

DISCUSSION

Thiscross-sectional study with matched controlscompared
the QoL of unaffected siblings (aged 10-18 year) of children
with ASD (ASD-sibs) and age- and sex-matched hedthy
children who had a typically developing younger sibling
(TD-sibs). Wefound asignificantly lower QoL amongASD-
sibs than TD-sibs in all domains. Among the ASD-sibs,
severity of sibling's ASD and the family’s socioeconomic
statusweretheonly two factorssignificantly affecting oneof
thedomainsQoL.

The finding of poorer QoL of ASD-sibs is similar to
previousstudiesdonein various countriesacrosstheworldin
thelast 15 years[4-7,11]. A previous Indian study [7] done
inasimilar research setting enrolled siblings of childrenwith
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inrecent timescould al so berel ated to the better availability
of support servicesfor familieswithachildwithASD.

The lower QoL in the socia domain in siblings of
children with more severe autism has also been previousy
reported which could be either due to the more socialy
inappropriate behaviors in those with severe ASD [3,11],
thus affecting the QoL in this domain for the elder sibling.

Tablelll Severity of Autismin Children and Quality of Life
in Their Siblings

QoL domain MildASD Moderate  SevereASD P
(n=4) ASD (n=23) (n=13) value

Physical 23 24 26 0.79
(16,25) (21,27) (29, 28)

Psychological 22 22 20 0.14
(21,23) (14,29 (17,22)

Socia 12.5 12 9 0.04
(11,13) (10, 13) (8,11)

Environmental 27.5 31 27 0.17
(26,29) (26, 36) (25, 29)

All values in median (IQR). Quality of life by WHO Bref-QoL. ASD:
autism spectrum disorder.
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QoL of ASD-Sibs vs TD- Sibs
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35
: =
25
20

15

WHO-Qol Bref score
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W Physical ASD-5ib B Physical TD- sib

I Social ASD-Sib B Social TD- sib

M Psychological ASD-5ib

S

Psychological TD- sib

B Environmental ASD-Sib [l Environmental TD- sib

Fig. 1 Box and whisker plot depicting quality of life (QoL ) in different domainsamong adol escentswith asibling having autism (ASD-

Sibs) or with asibling having typical development (TD-Sibs).

Another reason could be the possibility of more caretaking
required for children with severe ASD [3], which leads to
diverting some of the responsihility to the sibling, thereby
affecting his/ her socia lifeand QoL.. However, astudy from
Brazil [12], which used thesame QoL tool, found lower QoL
only in the environmenta domain, explaining it by the
difficultiesin accessing specialized medical care and other
health areas, besideslack of information on accesstoleisure
and education for this specific population, which ultimately
intensifiesstressand negatively influencesthe QoL .

The strengths of this study are that it employed a
relatively large samplesizeascompared to previousstudies,
used age- and sex-matched siblings of TD children as
controls, used a tool that was validated for the study
population, and employed arigorousface-to-faceinter-view
process. The study was done at a center with alarge child
devel opment center, thereby ensuring children with thefull
spectrum of severity of ASD could be enrolled. There are
quiteafew limitationsof thisstudy, themost important being
that the study was done in the setting of the COVID-
pandemic, which itself affected the QoL of the entire
population, more so of children and adolescents [16].
However, it is expected that such an event would have
affected the QoL of children in both groups. Although, we
enrolled the requisite sample size, the smal numbers
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precluded multivariate analysis for independent asso-
ciations. The study utilized a restricted age group i.e.,
adolescents, and could be used only in the Hindi speaking
population, thereby affecting thegeneralizability of thestudy
results.

Our study findingshave mgjor implicationsfor practice
inthedomain of developmenta and socid pediatrics. Given
that, ASD-sibs have been shown to have aworse QoL than
TD-sibs, our results underscore the need to develop and
implement targeted interventionsfor these siblingsand their
families. Healthcare providers should look to identify the
impact of ASD on unaffected siblings, and recommend
appropriate support measuresto thefamily including regular
counsdling of these siblings. Researchers may look at
factorsthat independently affect QoL of these siblings, and
interventionsto addressthesefactors.

Wefound alower QoL in adolescent siblingsof children
with ASD, it being worse in those with the sibling having
moresevereASD. Thiswould guidepolicy makersdevel op-
ing programsfor childrenwith ASD totarget thefamily asa
unit, rather than the affected child alone.

Ethics clearance: IEC/MAMC, Delhi; No. 70/05/2019/N0550
dated Nov 1, 2019.
Funding: None; Competing interests: None stated.
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WHAT THIS STUDY ADDS?

in those whose siblings had more severe disease.

We observed lower quality of life scores in adolescent siblings of children with autism, which were more affected

Note: Additiona materia related to this study is available at
www.indianpediatrics.net
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Web Table I Systemic Lupus Erythematosus Manifestations Among Enrolled Children in
the Two Groups

Low activity Moderate-high activity
Data of the disease (SLEDAI'<4) n =20 (. SLEDéIOQ)
n=

Seizure 0 1(5)

Visual disturbance 0 1(5

Arthritis’ 1(5 13 (65)
Proteinuria’ 1(5 15 (75)
Urinary casts® 1(5) 8 (40)
Rash 3(15) 13 (65)
Alopecia 3(15) 14 (70)
Mucosal ulcers’ 2(10 12 (60)
Pleurisy” 1(5) 6 (30)
L ow complement® 4(20) 12 (60)
Increase DNA binding® 2(10) 9 (45)
Fever® 5(25) 12 (60)
Thrombocytopenia 9 (45) 15 (75)
L eukopenia 7(35) 13 (65)

Values in no. (%). SLEDAI: System lupus erythematosus disease activity index. 2P<0.001,

bp<0.05.
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Objective: To assess the efficacy of an electronic infrared tap with voice reinforcement to
improve hand hygiene compliance among health care workers. Methods: This pre-post
intervention study used an automated electronic infrared tap with voice reinforcement as
intervention in the neonatal intensive care unit (NICU) and the pediatric intensive care unit
(PICU). Hand hygiene adherence rates of health care workers were monitored using a video
camera. Results: Atotal of 2718 hand hygiene events were observed. Baseline rates of hand
hygiene (complete or partial adherence rates) were 86.9% in NICU and 81.2% in PICU, that
improved to 94.9% for NICU and 92.9% for PICU post-intervention (P=0.001). Conclusion:
Use of an electronic infrared (EIR) tap with voice reinforcement in handwashing stations of

Initial review: Sep 9, 2022;
Accepted: May 22, 2023.

NICU and PICU improved hand hygiene compliance among health care workers.

Keywords: Electronic monitoring, Hand hygiene, Health care associated infections.

hereisaglobal increase in healthcare associated
infections (HALI), especialy among neonates[1].
Hand hygiene, antibiotic stewardship and sepsis
care bundles are important measures for
decreasing HAI. As promotion of hand hygiene is a cost-
effective intervention with higher impact, newer techno-
logiesarebeing tried for improving thesame[2-9] Thisstudy
was done to assess the efficacy of an dectronic infrared
(EIR) tapwithvaicereinforcement toimprovehand hygiene
compliance among hedlth care workers. The secondary
objectives were to analyze hand hygiene compliance with
al cohol-based hand rub among health care personnel ineach
moment of hand hygiene, and therespectiveratesof HAL.

METHODS

This pre-post intervention study was donein the NICU and
PICU of atertiary carehospitd in Puducherry between May,
2019 and May, 2020, after approva fromtheingtitute ethics
committee. Waiver of consent was aso obtained for this
quadity improvement initiative.

All residents and nursing officers working in both the
pediatric (PICU) and the neonatal (NICU) intensive care
units in al shifts were oriented to the use of the EIR tap
before enrolment. The study was con-ducted in four phases
(pre-intervention phase | and |1, post-intervention phasell|
and V) (Fig. 1) inthe handwashing stationslocated outside
the PICU and NICU. Each phase was completed over a
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duration of 2 weeks. A motion capture network camera (CP
PLUS1.3MPNet-work WIFI Cube Cameras) wasingtaled
at the hand-washing areas and continuous video recording
was done. The recordings from the cameras were perio-
dicaly transferred to ahard disk usingamemory card.

Anautomated EIR tap programmed with voicereinforce-
ment was used as the intervention for the study. The auto-
mated tap facilitated the handwashing processby automatic
detection, regulating water flow (every 10 seconds) and
€ aborating handwashi ng stepswith timed voi ce messages, by
a 3W speaker. Each step was displayed in number and
durationonal16x2 L CD display, tofacilitate synchronization
with theuser. The completion of the processwas marked by
the return of water flow, followed by a message congra-
tulating the user for compliance.

Basdline hand hygiene compliance was studied in pre-
intervention phase 1 (May, 2019) and preintervention phase
Il (October, 2019) after five months of ingtaling video
surveillance to avoid the Hawthorne effect. The automated
EIR tap wasintroduced asan intervention during post-inter-
vention phaselll (March, 2020) and phase |V (May, 2020).
These phasesweredonefor twoweekseach.

The firgt contact of the healthcare personnd with atap
beforeentry intothe | CU for each day wastaken asan event.
Thecomplianceof health care personnel wasassessed by the
principal investigator, who reviewed thevideo recordings of
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Phasel pre-intervention (May, 2019)
(n=390inNICU; n=405in PICU)

i

Phasell pre-intervention (October, 2019)
(n=396inNICU; n=414in PICU)

!

Phaselll post-intervention (March, 2020)
(n=253inNICU; n=266in PICU)

J
J

PhaselV post-intervention (May, 2020)
(n=292inNICU; n=302in PICU)

Fig. 1 Flow chart depicting the study procedure.

each phase. Handwashing duration (>60s) and compliance
were assessed as complete adherence with duration of
handwashing >60 second and compliance to dl hand
washing steps; partiad adherence with either duration of
handwashing >60 or complianceto all hand washing steps;
and nil adherence when the duration of handwashing <60
second and no complianceto hand washing steps.

The percentages of hand hygiene complete adherence
rate(CR), partial adherencerate (PR), and nil adherencerate
(NR) using a common denominator of total events was
observed [10,11].

A separate hand hygiene audit was conducted by asenior
nursing officer from the Hospital Infection Control
Committee (HICC) using Ibhar software (NABH accre-
dited), which incorporated a comprehensive set of features
that implement and manage the infection prevention and
control program. Data collected for the year 2019 (Jan -
Dex), on hand hygiene compliance and incidenceof hospital-
acquiredinfectionincluding catheter-associated urinary tract
infections (CAUTI), centra line-associated bloodstream
infection (CLABSI) and ventilator associated pneumonia
(VAP) from both the | CUswere estimated.

The sample sizewas cal culated considering 30% asthe
previous hand hygiene compliance dataof NICU and PICU
for 2018, and expecting a 10% clinical difference with the
intervention. The sample sizewas cal culated as 480 units of
thestudy using nMastersoftware, with 80% power, 5% apha
error, and 95% confidence interval. Each first entry of
resident/ nursing officer and access to tap was taken as a
single event. Considering the staffing pattern, a sample
population of 50 unitswas obtained per day. The study was
carried for 14 days, each for four phases. Statistical analysis
was done using the SPSS software version 20 (IBM Corp).
P<0.05wasconsidered assignificant.

INDIAN PEDIATRICS

53

Table | Effect of the Study Intervention on Hand Hygiene
ComplianceAmong Healthcar e Per sonnel

Hand hygiene compliance Baseline  Post-intervention
n=1605 n=1113

Pediatricintensive careunit

Completeadherence 20.3 37.4

Partial adherence 60.9 55.4

Non-adherence 18.8 7.1

Neonatal intensive care unit

Completeadherence 31.9 49.2

Partial adherence 54.9 46.8

Non-adherence 13.0 35

Valuesare adherenceratesin percent. P<0.001 for comparison between
baseline and post-intervention hand hygiene compliance in both the
units.

RESULTS

A total of 2718 eventswere documented and studied over al
the 4 phases of the study in NICU (n=1331) and PICU
(n=1387) (Fig. 1). Thebasdineratesof hand hygiene (CRor
PR) was 683/786 (86.9%) events in NICU and 665/819
(81.2%) eventsin PICU. Post intervention, theratesof hand
hygiene (CR or PR) improved to 517/545 (94.9%) inNICU
and 528/568 (92.9%) in PICU. The comparison of hand
hygiene complianceratesas per duration and complianceis
shown in Table I. The compliance was highest among
nursing officers(42%inNICU, 26%in PICU) thanresidents
(40.3% in NICU, 16.5% in PICU). The hand hygiene
compliancerate of WHO hand hygiene momentsisdepicted
in Tablell. Therewas no significant correlation between
hand hygiene adherence rates and rates of HAI, except for
CAUTI ratesin PICU (r=0.619, P=0.03).

DISCUSSION

The present study showed a significant increase in hand
compliancerate after implementation of EIR tap.

Table Il Hand Hygiene Compliance Rate of Each Hand
HygieneM oment

Hand hygiene moments PICU NICU
Before patient contact 469/575 (85.0) 484/627 (82.1)
Beforeaseptictask 86/102 (80.7) 36/42 (72.9)
After aseptic procedure 33/39 (84.6) 15/17 (66.6)
After patient contact 285/332 (86.0) 303/391 (76.6)
After contact withthepatient  97/130(82.6)  97/159 (63.0)

surroundings

Hand hygiene moments as defined by World Health Organization [3].
Hand hygiene compliance rate=(complete adherence moments+ partial
adherence moments)/total moments available. Data shown as /N (%).
PICU: pediatric intensive care unit; NICU: neonatal intensive care unit.
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WHAT THIS STUDY ADDS?

* Use of an electronic infrared tap with voice reinforcement in handwashing stations of pediatric and neonatal
intensive care units improved the hand hygiene compliance among health care workers.

Theeventsenrolled during phasel 1, and phaseVV were
less compared to phase | and phasel |, that can be attributed
to the decline in patient load and staffing patterns during
COVID pandemic. Hand hygiene was andyzed and
categorized into CR, PR, and NR in the present study, as
previoudy used [10], which demonstrated a better
gtratification of compliance. The increase in hand hygiene
compliance noted with El R tap wascomparableto aprevious
study [11], which used el ectronic moni-toring, coupled with
voice prompts. The reduction in NR in NICU and PICU
during the post-intervention phase can be explained by the
use of regulated water flow in the intervention tap, thereby
forcing theuser to engagefor alonger duration.

The common reasons for non-compliance to hand
hygiene were perception of patient needs as immediate
priority, and forgetfulness of the health worker [12]. There
was anotable increase in compliance between phase 3 and
phase 4 post-intervention in PICU and NICU. This can be
attributed to the COVID pandemic, which led to increased
hand hygienebehavior among participants.

On analyzing the five WHO hand hygiene momentsin
theNICU, maximum compliancewas observed for moment
1 (before contact with the patient), and least compliance
during moment 5 (after contact with patient surroundings).
Our study aso identified a decreased compliance rate in
moment 2 and 3, whichwarrantedimprovement. Basicinter-
ventions such astraining modules for health care workers,
upgrading infrastructure, and implementing feedback
sessionsincreasescompliance[13]. Thehighest compliance
was noted among interns, technicians and dlied health
workers. Thiscan beattributed to thelesser opportunitiesof
moments than a physician and nursing officer, unlike data
from previous studies[14,15]. Thelowest compliance was
observed among resident doctors, both in the PICU and the
NICU.

There was no significant correlation between CR of
alcohol-based hand rub and CLABSI in NICU probably as
the basdine rates of CLABS| were low even before the
intervention.

The voice prompt in intervention also made the hand
washing experience livelier and more interactive. This
method would have minimized the use of water and waseco-
friendly, though was not measured. The study had few
limitations. Datawas collected only at two time points and
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the trends in between these time points were not analyzed.
Confoundersinthestudy duetoinconsistency in preference
of tap by participants and restriction of monitoring to only
two handwashing stationswere present. A part of the study
period overlapped with the first wave of COIVD-19
pandemicinthe country, which might have contributed tothe
behavior change.

Wefoundthat theuseof an EIR tapwithvoicereinforce-
ment in handwashing stationsof NICU and PICU improved
hand hygiene compliance among healthcareworkers.

Ethicsclearance: Ingtitutional Ethics Committee (Human studies),
JPMER: No. JP/IEC/2018/0207 dated Sep 11, 2018.
Contributors: KM: collected and analyzed thedata; MA: reviewed
dataanaysis and drafted manuscript; AS: helped in thelab work;
BA: designed the study, supervised clinica work and edited the
manuscript. All authors have seen and approved the submission of
thismanuscript and takefull responsibility for themanuscript.
Funding: None; Competing interests. None stated.
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Objectives: We studied the clinical presentation and management of acute pulmonary
arterial hypertension (PAH) in healthy young infants, and the effect of thiamine therapy
Methods: Review of hospital records was conducted for 56 healthy infants (aged below 6
month) who developed sudden onset of pulmonary arterial hypertension as diagnosed on 2D
echocardiography, and were admitted at our institution. Results: All patients received
supportive care and pulmonary vasodilator therapy, whereas those admitted after Sep-
tember, 2019 (n=28) received thiamine in addition, as per the institute’'s protocol. Overall,
complete recovery was seen in 80% (n=45). Infants who died had significantly lower mean
pH (7.05 vs 7.27; P=0.001) and serum bicarbonate (9.1 vs 14.9; P=0.007), higher arterial
lactate (72.7 vs 61.5; P=0.92), ventricular dysfunction (16 vs 10; P=0.01) and shock (7 vs 9;
P=0.008) when compared to those who survived. Baseline characteristics, severity of
acidosis and pulmonary hypertension, time taken to recover from PAH, presence of
ventricular dysfunction were comparable among those who received thiamine and those who
did not receive it. Similarly, recovery (89% vs 71%; P=0.17) and mortality (11 % vs 29%) were
also comparable between the two groups. Conclusion: A significant proportion of infants
with PAH improve with supportive treatment and pulmonary vasodilator therapy. Thiamine

supplementation may not give any additional benefit in these patients.
Keywords: Management, Outcome, Thiamine deficiency.

n the last few years, acute severe pulmonary artery

hypertension (PAH) in previoudy healthy young

infants has been increasingly reported from different

parts of India[1,2]. They present with poor feeding/
lethargy, severe metabolic acidosis, pulmonary artery
hypertension and heart fail ure. Considering associated socio-
epidemiological factors like predominantly polished rice
consumption by lactating mothers, post-partum food
restriction, response to empiric thiamine therapy, this
catastrophic conundrum has been assumed to be secondary
to thiamine deficiency [1,3]. However, causal relationship
could not be established with controlled studies[1-4]. Since
September, 2019, our ingtitutional protocol included routine
thiamine supplementationinall childrenwith PAH. Hence,
this study was conducted to analyze the spectrum of PAH
cases, and compare the outcomes based on exposure to
thiaminetherapy.

METHODS

Thiswasaretrospective study conducted inthe Department
of Pediatricsof atertiary carehospital. Weretrieved hospital
records of 56 previoudly healthy infants aged between 1-6

INDIAN PEDIATRICS
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monthsof age, admitted in the department between October,
2018 and September, 2020 with the diagnosis of PAH at
admission. PAH was defined as pulmonary artery peak
systolic pressure (PAP) >1/3 of systemic systolic blood
pressure (SBP) [5] assessed by 2-dimensional echocardio-
graphy (2D-echo). A fall in pulmonary artery PAPtonormal
levels, assessed inthe 2D- echo doneat thetimeof discharge,
wasconsidered asasignificant declinein PAR Childrenwith
congenital heart disease, pneumonia, bronchiolitis, culture-
provensepsis, diagnosed casesof inborn error of metabolism
ontreatment, and other pre-existing systemic diseasesat the
time of admission were excluded. After obtaining ingtitute
ethics committee clearance, previous medica records of
digible patients were accessed and relevant data were
analyzed.

Invited Commentary: Pages 707-08

Anthropometric parameters were recorded and inter-
preted as per standard guidelines [6]. PAPwas recorded in
2D-Echo, performed by an experienced pediatric cardio-
logist in the pediatric intensive care unit (PICU). As PAP
varieswidely ininfants, especially while crying and during
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acuteillness, it wasmeasured wheninfant wascalm/d egping.
Peak PAPwas measured and reported as afraction of SBP.
Further, PAH was categorized asmild, moderate and severe
whenever PAP was 1/3-2/3, 2/3-1 and >1 of SBP value,
respectively [5,7]. Metabolic acidosis was diagnosed if
blood pH was <7.35 with serum bicarbonate <20 mmol/L
and arterial lactate >20 mmol/L. Children with PAH
admitted between September, 2019 and October, 2020 had
received additiona empirical thiaminetherapy [intravenous
(100 mg) thiamine infusion over 1 hour, followed by oral
thiamine (100 mg) till normalization of PAP] [1,2]. The
outcome of theseinfantswas compared with those admitted
before September, 2019, who were treated with supportive
care and pulmonary vasodilator therapy alonewithout thia-
minesupplementation[1,2].

All infants received supportive care in the form of
hydration, humidified oxygen, antipyretics, antiemetics,
intravenous fluids and mechanical ventilation as per the
need. Pulmonary vasodilator therapy (sildenafil and or
milrinone) was administered oraly or parenteraly to al
infants, depending on the severity of illness and general
condition of thepatient.

Tablel Characteristics of InfantsWith Pulmonary Arterial
Hypertension (N=56)

Parameter Observation
Age <3mo 43(77)
Malesex 40 (71)
Birthweight (kg)2 2.86 (0.496)
Weight SDSP -2.00 (-2.95,-1.41)
Investigations

pH?a 7.23(0.19)

Serum bicarbonate (mmol/L)? 14(9.7,16.1)

Serum |l actate (mg/dL )°
Pulmonary artery hypertension (PAH)

66.9 (14.2, 112.75)

Moderate 7(13)
Severe 49 (87)
RA/RV dilation 53 (95)
RV dysfunction 26 (46)
LV diastolic dysfunction 14 (25)
PAPat admission (mmHg) 2 74 (18.07)
PAPat discharge (n=45) @ 24(10)
Pulmonary vasodilator therapy
Sildenafil 50 (89)
Milrinone 11 (20)
Both 10(18)
Timefor resolution of PAH (d)® 7(3, 60)
Death 11 (20)

Values in no. (%),2mean (SD) or Pmedian (IQR). RA: right atrium, RV:
right ventricle, LV: left ventricle, PAP: pulmonary arterial peak systolic
pressure.
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Satistical analysis. Data were entered in Excel sheetsand
imported to EZR software version 3.2 (Jichi Medica
University) for anadysis. Quditativevariablesareexpressed
asnumbersand percentages, quantitativevariableareexpre-
ssed as mean (SD) or median (IQR) based on the pattern of
digtribution. Chi-squaretest or Fischer exact test wereused to
comparethefrequency of quditativevariables, whereasthe
Student t test was used for quantitative variables among
different groups.

RESULTS

We retrieved data of 56 children, and the baseline charac-
terigticsarepresentedin Tablel . Themgjority of infantswere
below 3 months of age. All infants were born at term and
weighed appropriate for gestational age with normal post-
natal growth. Poor feeding wasthe most common symptom
seenin 66% infants, whereastachypneaand/or tachycardia
werethemost common sign. Severe PAH wasseenin 87.5%
infants. Pulmonary pressuredeclined significantly at thetime
of discharge and normalized in 97% infants (n=44 among
those who survived), except in one baby in whom PAH
normalized by 60th day of onset.

Variables were compared between survivors and non-
survivors (Table11). Mean pH and serum bicarbonate was
significantly lower inthosewho died. Similarly, the presence
of shock, ventricular dysfunction (RV and/or LV diastolic

Table Il OutcomeAmong I nfantsWith Pulmonary Arterial
Hypertension (N=56)

Survived Deaths Pvalue
(n=45) (n=11)
Age(y)? 0.20(0.07) 0.20 (0.07) 0.935
Weight (kg)2 4.32(0.78) 4.66 (0.88) 0.264
pH2 7.27 (0.18) 7.05(2.13) 0.001
Serum bicarbonate 14.90 9.1 0.007
(mmoL/L)P (5.10,15.00)  (5.8,17.3)
L actate (mmol/L )P 61.5 72.7 0.918
(16.4, 200) (26.6, 182.4)
Hypoxia 20(44.2) 8(77.7) 0.177
Shock 9(16.3) 7(63.6) 0.008
PAPat admission 72.2(7.97) 83.09 (16.44) 0.073
(mmHg)2
RV dysfunction 16 (35.5) 10 0.001
LV diastalic 5(11) 8(72) <0.001
dysfunction
Thiaminetherapy 25 (55.6) 3(27.3) 0.177
Mechanical ventilation 8 (17.78) 11 (100) <0.001
Inotropic support 9(20) 11 (100) <0.001

Values in no. (%), @mean (SD) or Pmedian (IQR). PAP: pulmonary
arterial peak systolic pressure, RV: right ventricle, LV: left ventricle.
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Table 111 Parameters Among Children With Pulmonary
Arterial Hypertension Based on Exposureto Thiamine

Received Not received P
thiamine thiamine value
(n=28) (n=28)
pH? 7.19(0.22) 7.28(0.17) 0.11
HCO3 (mmol/L)P 13.3 14.3 0.17
(5.1, 25.0) (6.5, 22.4)
Shock 8(28.6) 8(28.6) 1.00
Timefor resolution 7(3,60) 8(3,15) 0.56
of PAH (d)®
RV dysfunction 13 (46) 12 (42) 1.00
LV diastolicdysfunction 6 (21) 7(25) 1.00
Mechanical ventilation ~ 9(32.1) 10(35.7) 1.00
Inotropic support 9(80) 11(90) 1.00
Died 3(10.7) 8(28.6) 0.17

\aluesin no. (%), 2mean (SD) or Pmedian (IQR). RV: right ventricle, PAH:
pulmonary arterial Hhypertension, PAP: pulmonary arterial peak systolic
pressure, LV: Left ventricle.

dysfunction), requirement of inotropes, need for mechanical
ventilation and duration of hospital stay was significantly
higher ininfantswho did not survive.

Among infantswho received thiamineand thosewhodid
not, both thegroupswere comparablewith respect to genera
condition, severity of pulmonary hypertensionand acidosis.
Theincidence of ventricular dysfunction, thetimetakenfor
resolution of PAH, need for mechanical ventilation, inotrope
requirement, and outcome also did not differ in the two
groups(Tablelll).

DISCUSSION

In this hospital record review, we report recovery in most
patientswith supportivetreatment alone, presence of severe
acidosi's, shock asacommon finding among those died and
lack of significant difference in terms of recovery and
mortality among those who received and those who did not
receivethiamine supplementation.

Thebasdine charactersand clinica profilein our study
was similar to previous studies [1,2,4,8-10]. Few earlier
Indian studies attributed similar symptom complex to
encephdlitisor metabolic acidos's, as 2D-echo was not part
of their workup or facility was not available [2,11]. At our
center, diagnosis of PAH was ascertained by bedside 2D
echointhe PICU at thetime of admission. Previous studies
reported pulmonary pressures based on absolute values at
admission [1,3,4]; however, we described peak pulmonary
arterial pressure asafraction of concurrent systemic blood
pressure [5]. Although, cardiac catheterization is the gold
standard for PAH diagnosis, considering the poor general
condition of patients, we did not undertake invasive pro-
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cedure in acute care settings. The presence of concomitant
|eft ventricular diastolic dysfunctioninmorethan aquarter of
the infants was a striking finding, mostly attributed to RV
dilatation and septa deviationtoleft[12].

In most of the recent reports, similar presentation was
thought to be an acute cardiogenic form of thiamine defi-
ciency similar towet beriberi [13,14]. Thiswasattributed to
the predominant intake of polished riceby lactating mothers
with severe restriction of other foods resulting in materna
and infantile thiamine deficiency [2,4]. In aprevious study
from Hyderabad [ 3], aset of 55 infantswho presented with
respiratory distress, cardiomegaly and PAH were found to
have low erythrocyte transketolase activity, suggesting
thiaminedeficiency. However, thiaminelevelsinmothersor
controlswereunavailableinthisstudy. Sastry, etd. [1] from
Bangalore described a set of infants with acute life-
threatening metabolic acidosis, PAH, and varying degreesof
heart failure. They observed that 231 (n=250) responded to
empiric thiamine. However, thiamine levels in infants or
|actating mothersor controlswerenot tested.

All outcome measures were also comparable among
those who received thiamine and those who did not. It is
crucia to notethat threeinfantswith severe PAH died despite
receiving thiamine at admission. Thiamine therapy did not
make significant change in mortality or time taken for
recovery. In previoudly published literature, consumption of
polished riceand post-partum food restriction areassumed to
berisk factors for thiamine deficiency and PAH. However,
majority of pregnant and lactating mothers in our region
consume unpolished parboiled rice and fish, both of which
arerich source of thiamine. These findings raise questions
against empirical useof thiamineand theneed to explorethe
possibility of an aternative etiology. Reported mortality
variesfrom 3%-67%in earlier studies, whereas, inour study,
it was 19% [1,15]. Limitations of our study include small
sample size, retrospective data collection, unavailability of
markers of thiamine deficiency, and lack of cardiac
catheterization.

Acute PAH seenin previoudly healthy younginfantscan
be severe enough to result in mortality despite good care. A
significant proportion of infants improve with supportive
trestment alone, whereas outcomeis poor in case of severe
PAH with shock. Large-scal e prospective studiesaddressing
theetiology, roleof thiamine, risk factorsand managementis
theneed of thehour.

Ethicsclearance: Ethics Committee of KasturbaMedical College
and Hospital, Manipal No. 581/2020 dated Dec 18, 2020.
Contributors: SA, KH: conceptualized the study design, prepared
themanuscript; KH, SA, SCM, PS, AV: were part of treating team
and manuscript writing; AST, GB: rendered cardiology services.
All theauthorsequally contributed in the editing andfinal revision
of themanuscript.
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WHAT THIS STUDY ADDS

« Asignificant proportion of infants with the severe pulmonary artery hypertension (PAH) improve with supportive

treatment alone.

« Thiamine supplementation was not found to significantly affect recovery or outcome of severe PAH in infants.

Funding: None; Competing interests: None stated.
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Background: Various therapeutic iron preparations are available in the market, which differ in their pharmacokinetic and safety profiles.
There is insufficient evidence regarding the superior safety or efficacy of one over the other.

Objectives: To study the effects of iron preparations on various parameters like hemoglobin, mean corpuscular volume (MCV), mean cor-
puscular hemoglobin (MCH) and serum ferritin.

Study design: Asystematic review and meta-analysis of randomized controlled trials (RCT) was conducted from inception till 3 June, 2022.

Data sources and selection criteria: Databases like MEDLINE and COCHRANE were searched for RCTs evaluating the effects and safety
profile of various iron salts in the management of iron deficiency anemia in children and adolescents.

Main results: Eight studies with a total of 495 children were included the review. Pooled analysis showed ferrous sulphate to cause a signifi-
cant increase in hemoglobin compared with other iron compounds [mean difference (95% CI) 0.53 (0.22 to 0.83; P <0.001]. Also ferrous
sulphate is superior to iron polymaltose complex (IPC) (P<0.001). However, there was a significant increase in gastrointestinal adverse ef-
fects with ferrous sulphate compared to IPC (P=0.03). Other iron compounds were more efficacious than IPC in raising hemoglobin levels
(P<0.001). Among the few studies evaluating iron indices like MCV, MCH, and serum ferritin, there was no significant difference between the
iron preparations (P>0.05). Conclusions: Alow quality evidence suggests that ferrous sulphate is more efficacious than other compounds
(P<0.001); though, there is an increase in gastrointestinal side effects with ferrous sulphate.

Key words: Ferrous sulphate, Iron polymaltose complex, Hemoglobin.

Protocol registration: PROSPERO: CRD 42022336988

utritional deficiency of iron is common in the

population because most naturally occurring

ironisin Ferric form which is poorly absorbed

from the diet [1]. As per World Health Organi-
zation (WHO) estimates, theglobal preval enceof anemiain
children aged 6-59 monthsis39.8%intheyear 2019[2], and
according to the National Family Hedth Survey 5, the
prevalence of anemia in India during the year 2019 was
53.4%[3].

Ironisnot only important for hemoglobin synthesis but
also for avariety of enzyme systems. Therefore iron defi-
ciency producesanemiaaswell asother symptomslikeorgan
and tissue dysfunction, impaired immunity, fatigability,
decreased cognitive capabilitiesand poor weight gain[1,4].

Iron supplementation isone of the key strategiesfor the
treatment of iron deficiency anemia(IDA). Most iron sdts
used for treatment of iron deficiency exist in ferrous form
whichiseasly bioavailable. After supplementation, it takes
around 24 hoursto replace intracellular enzymes, followed
by increase in hemoglobin over a month. Replenishing of
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iron storestakesonetothreemonthtime[5]. Variousiron salt
preparations are available including ferrous sulphate, iron
polymatose complex (IPC), iron bisglycinate chelate,
ferrous ascorbate, colloidal iron, iron-zinc and lactoferrin
100. There isinsufficient evidence regarding the superior
safety or efficacy of oneover theother.

This systematic review was undertaken with the objec-
tive of comparing various iron compounds with ferrous
sulphate and | PC, and to correlatewith hematol ogic indices
including hemoglobin, means corpuscular hemoglobin
(MCH), mean corpuscular volume (MCV) and serum
ferritin.

METHODS

This systematic review and meta-analysis was conducted
and is being reported according to the Preferred Reporting
Itemsfor Systematic Reviewsand MetaAnalyses(PRISMA)
[6]. The protocol was registered in the Internationa
Prospective Register of Systematic Reviews(PROSPERO)
database prior to commencement of the study.
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Search eigibility: Randomized controlled trid sfromincep-
tiontill 3 June, 2022, comparing theefficacy of differentiron
preparationsin children aged between 6 monthsand 15 years
of age, diagnosed to havel DA, based on hemoglobinvalues,
wereincluded inthereview. The primary outcome measure
was the effect on hemoglobin, and secondary outcomes
include serumferritin, changesin hemoglobin, MCV, MCH
and gastrointestinal adverseeffects.

Search strategy: The authors independently conducted
searches of medical databases namely MEDLINE and
COCHRANE center register of controlledtrialspublishedin
English language. The electronic search strategy included a
combination of keywords along with their representative
Medical Subject Headings (MeSH). The details of search
strategy areprovided asWeb Box 1.

Data extraction: Two authors independently searched the
data using a pre-designed form. Disagreement, if any, was
resolved by athird author. Detail sof study including author,
place and year of study and characteristics of infants were
included.

Quality assessment; Quality of studies was assessed inde-
pendently by authors for each study using the risk of bias
(RoB) criteria outlined in the Cochrane handbook for
systematic review of intervention inthe domainsof random
sequence generation, allocation concealment, blinding of
participant and personnel, blinding of outcome assessment,
incompl ete outcome data, and selectivereporting of results.

Satigtical analysis Statistical analysis was done using
Review Manager version 5.4 (The Cochrane Collaboration,
2020). Outcome variables were noted as mean differences
with 95% CI for continuous data. For dichotomous data,
outcomevariableswerenoted asrisk ratio (RR) with95% Cl.
When hemoglobin and other iron parameterswere measured
at different time points after starting therapy, those values
obtained at thelongest follow-up of each study wereincluded
in the analysis. Results were pooled using either fixed or
random effects model based on heterogeneity. Between
studiesheterogeneity was assessed with achi-squaretest and
the |2 statistic. A P value of <0.1 for the chi-square statistic
indicated significant heterogeneity. Sensitivity analysiswas
doneafter excluding other studiescomparing ferroussul phate
with other iron preparations excepting | PC, which revealed
no heterogeneity after exclusion. Quality of evidence was
assessed by Grading of recommendeations, Development and
Evduation (GRADE) approach [7] to assess the quality of
evidenceusing GRADE proGDT todl.

RESULTS

Using the search strategies mentioned, 1878 records from
two databases COCHRANE and MEDLINE wereidentified
and screened for digibility. Of these, 15 studieswerefound
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tobedigible, but after exclusions, eight studieswith atota of
495 children wereincluded inthereview (Fig. 1). The age
group of children ranged from 6 monthsto 17 years. The
dosageof iron used ranged from 3mg/kg/day to 6 mg/kg/day.
Ferrous sulphate was compared with IPC in four of the
studies. The other comparisons included iron bisglycinate
chelate and IPC, ferrous sulphate and iron bisglycinate
chelate, ferrous ascorbate and colloida iron, and IPC and
ferrousascorbate. Risein hemoglobinwasthefina outcome
evaluated in al the studies, whereas serum ferritin, MCV,
MCH and hematocrit werethe secondary outcomesevalua
ted. The duration of iron therapy ranged from 28 daysto 3
months. Adverse effectswere evaluated in three studies [ 8-
10] (Tablel).

Two of the studies [10,11] had high risk of bias dueto
improper randomization (Fig 2 and 3). In one study [10],
randomi zation wasatered on aweekly basis, whereasinthe
other study [11], children were randomized to treatment
groupsinaconsecutivefashion. Pineda, et a. [ 12] had some
concernsduetoimproper randomization and deviationfrom
intended interventions. Other five studies had low risk of
bias. Though blinding of participants and people delivering
interventions was done in only two studies [9,13], al the
included studies had low risk of performance bias. Also, an
appropriateandysis(Intentiontotreat analysis) wasusedin
al the studies. In summary, 25% of studieshad high risk of
bias, whereas 12.5% had some concernsof risk of bias.

Outcomedatawereavailablefor nearly al participantsin
fivestudies[8,10,12-14]. Though therewassignificant loss
tofollow-up at theend of thetreatment periodin threestudies
[9,11,15], theresult was not biased by the missing outcome
data and the loss to follow-up could not be attributed to

Records identified through

database search (n=1878)
J

Recordsscreened —
(n=1878) 4{ Recordsexcluded (n=1863) ‘

l

Studies assessesd for Studiesexcluded with

eligibility (n=15) reasons(n=7)

L 3-prophylacticirontherapy

1-Non-Englishlanguage
1-full text not available

1- weekly irontherapy
1-only ferritinlevelschecked

Studiesincludedin
quditativesynthesis
(n=8)

1
Studiesincludedin
quantitativesynthesis
(meta-andlysis) (n=8)

| Included | |Eligibility| |Screening| |Identification|

Fig. 1PRISMA flow diagram.
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Fig.2 Risk of biasintheincluded studies.
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Fig. 3Risk of biassummary for included studies, showing authors’ judgements about each risk of biasitem for each included study.

decreased efficacy or significant side effects of the inter-
ventions. None of the studies had bias due to selective

reporting.

The pooled effect size of the five studies [8-12]
comparing ferrous sulphate with other iron compounds
showed that ferrous sul phate caused astatistically significant
increase in the mean hemoglobin when compared to other
iron compounds [mean difference (95% Cl) 0.53 (0.22-
0.83); P<0.001] (Fig.4). The pooled effect sizes of the six
studies [8-11,13,15] comparing |PC with other iron com-
pound showed that other iron compounds causeasignificant
increase in hemoglobin compared with IPC[MD (95% Cl)
-0.70(-0.99t0-0.41); P<0.001] (Fig.4). Senditivity analysis
wasdonedueto differencein comparators. Infour sudies[8-
11] comparing ferrous sulphate with 1PC, ferrous sulphate
caused a statistically significant increase in hemoglobin
compared to other IPC [MD (95% ClI) 0.68 (0.5-0.86);
P<0.001]. Intwo studies comparing ferrous ascorbate with
other iron compounds, ferrousascorbate caused asignificant
increase in hemoglobin compared with other iron com-
pounds[MD (95% Cl) 1.45 (1.00-1.91); P<0.001].

Regarding the outcome of change in hemoglobin from
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basdline, threestudies[10,12,15] evaluated thisoutcome. In
two of thesestudies[10,12] comparing ferrous sulphatewith
other iron compounds, the change in hemoglobin was not
statistically significant [MD (95% Cl) 0.15 (-0.41to0 0.72);
P=0.60]. In studies[10,15] comparing IPC with other iron
compounds, there was a datistically significant change in
hemoglobin in the other iron compound group [MD (95%
Cl)-1.27 (-1.68t0-0.85); P<0.001].

In two studies evaluating MCH [10,13], comparison of
IPC with other iron compounds showed no significant
difference[MD (95%Cl) 0.11 (-0.43t00.65); P=0.68]. With
regard to MCV, two studies [10,13] comparing |PC with
other iron compounds, there was no significant change in
MCV [MD (95%Cl) -0.05(-1.37t0 1.28); P=0.94]. Dataon
serum ferritin was obtained in four studies [9,10,12,13]
including 222 children. In two studies [12,13] comparing
iron bisglycinate chelate with other iron compounds, the
changeinferritinlevel swerenot statisticaly significant [MD
(95%Cl) 3.47 (-0.51t0 7.45); P=0.09].

Gastrointestinal side effects were significantly morein
ferrous sulphate[OR (95% CI) 1.86 (1.06 to 3.26); P=0.03)
comparedwith IPC[8-10] (Fig.4).
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Ferrous sulphate versus Other Iron Compounds

Hemoglobin

Ferrous sulphate Other Iron compound

Mean Difference Mean Difference

Test for overall effect: Z = 3.36 (P = 0.0008)

Iron polymaltose complex versus other Iron preparations

Hemoglobin

Iron polymaltose Complex

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Fig. 4 Effect on hemoglobin levels of ferrous sulphate and iron polymaltose complex preparations vs other iron compounds for iron

deficiency anemiaininfantsand children.

DISCUSSION

Inthe present review, alow quality of evidence suggeststhat
ferroussul phate causesasignificant increasein hemoglobin
when compared to other iron compounds. Also, amoderate
qudity of evidence showed that other iron compounds are
better than IPC. Gastrointestinal side effects are dightly
morewith ferrous sulphatethan | PC.

Therearesevera limitationsregarding thecomparability
of studiesincluded inthereview. Thedosageof ironusedin
these studies ranged from 3-6 mg/kg/day. The duration of
therapy ranged from 28 days to 3 months. The age group
ranged from 6 monthsto 17 years. Blindingwasdoneonly in

three studies [9,12,13]. The qudity of evidence was low
regarding hemoglobin levels in trids comparing ferrous
sulphate with other iron compounds. While hemoglobin
levelswerereportedinall studies, other outcomeslikeMCV,
MCH, change in hemoglobin and serum ferritin were
reportedin only someof thestudies.

Inanesarlier review doneby Gera, etd. [16], it wasfound
that iron supplementation modestly improvesiron deficiency
anemiain children. In most of the studies included in this
review, different iron formulations were compared with
placebo. Inareview doneby Rodli, et al. [17], it was shown
that ferrous sulphate was superior to IPC. Also therewasno
significant difference in the side effects between the two

Ferrous sulphate versus Iron Polymaltose complex

Gastrointestinal side effects

Ferrous sulphate Iron polymaltose complex

Odds Ratio Odds Ratio

Heterogeneity: Chi* = 3.91, df = 2 (P = 0.14); I’ = 49%
Test for overall effect: Z= 2.17 (P = 0.03)

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bopche 2005 9 53 4 53 18.4% 2.51[0.72, 8.71]

Powers 2016 10 28 13 31 43.9% 0.77 [0.27, 2.20]

Yasa 2009 26 51 14 52 37.7% 2.82[1.24,6.43] ——
Total (95% CI) 132 136 100.0%  1.86 [1.06, 3.26] 3
Total events 45 31

4 L

0.01 0.1 1 10
Favours [Ferrous sulphat] Favours [IPC]

100

Fig 5. Gastrointestinal side effectsof ferrous sul phate vsiron polymaltose computer for iron deficiency anemiaininfantsand children.
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preparations. Inaniron supplementationtria inpretermand
low birthweight infants[18], it wasfound that therewereno
beneficial effects in the short term, but resulted in an
improvement in iron status and iron deficiency. In another
meta-analysisdoneby Low, etal.[19], itwasfoundthat iron
supplementation safely improves hematologic and non-
hematol ogic parametersin primary school aged childrenin
low- and middle-income countries. It was aso found that
ferrous sulphate, when compared to placebo, improves
global cognitive performance.

Inanoverview of reviewsdoneby Mithra, et a. [20], it
was found that in pre-school children, iron with multiple
micronutrients (MMN) fortification significantly reduced
the risk of anemia (by 55%), whereas, in school-aged
children (under 12 years of age), the same showed better
response (84% reduction in risk of anemia). Intwo reviews
[21,22], it was found that in infants, home fortification
(adding packets containing multiple micronutrients i.e.,
vitamins and minerals including iron with complementary
foods of children) was better than iron supplementation in
prevention of anemia. However, in anemic infants, medical
iron drops is better than home fortification alone. In older
childrenand adolescents (3.5to 18 years), daily ironwithor
without multivitaminsisbetter thanintermittentiron[23,24].
However, these reviews did not compare different iron
formulationsinthemanagement of anemia.

A review of anemic children in malaria endemic areas
[25] compared iron with placebo or other supplemental
nutrientslikemultivitamins, vitaminA, zinc, dbendazoleor
mebendazole. Thereview included many outcomemeasures
like clinical maaria, all-cause mortality, hospitdizations,
weight, anemia, including hemoglobin at the end of
treatment and change in hemoglobin with treatment. The
pooled analysis of 13 trias in the review found that iron
supplements (commonly ferrous sulphate) significantly
improved hemo-globin compared with placebo.
Importantly, al these studies, except one [26], did not
compare different iron preparations, which was a
prerequisite for our review and meta-analysis. Of these,
Zlotkin, et a. [27] was the only study which had four
treatment arms, of which two were different iron
preparations i.e, microencapsulated iron fumarate and
ferrous sulphate drops. But it was given as a supplement to
non-anemic children (presence of anemia defined by
hemoglobin levelsis a prerequisite in our review). In fact,
placebo group showed better responsethan ferrous sulphate
drops in these non-anemic children in the study. In other
studies, treatment arms included iron aong with other
supplementslikezinc [27], vitaminA [28], antihelminthic
agents[29,30], or multivitamins, micronutrients[31,32]. In
all of these studies, placebo wasoneof thetreatment groups.
Hencethesestudieswerenotincluded in our meta- analysis.
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In summary, a low quality of evidence suggests that
ferrous sulphate is superior to other iron compoundsin the
management of iron deficiency anemia in young infants,
children and adolescents. Moderate quality of evidence on
adverse effects suggests that there is dightly more adverse
effects with ferrous sulphate compared to I1PC. Further
research is needed to investigate the efficacy and safety of
other lessknown compoundslikeferrousgluconate, ferrous
fumarate, etc.
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American Academy of Pediatrics (AAP) have released their first comprehensive clinical practice guideline that outlines evidence-based
evaluation and treatment of children and adolescents with overweight and obesity. This article reviews the same, along with implication in our
setting and the need for updating our guideline, which is almost two decades old.
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he global epidemic of child and adolescent

obesity affects dl regions of the world, even in

countrieswhereunder nutritionisprevalent. 14.4

million children and adolescents are affected by
obesity in United States [1]. Obesity prevalence among
children and adolescents aged 5-19 year, in India ranged
between 3.6 % and 11.7%. By 2025, 17 million Indian child-
renwill beobese. Urbanizationisasignificant factor rel ated
to obesity [2]. Other factorsinclude epigenetic, nutritional,
familial, psychosocial, parental education and occupation.
Obesity and overweight haveeffectson physical and mental
health and these aretherisk factorsfor major chronicillness
in adults such as cardiovascular disease, diabetes and pre-
mature degth.

Recently, the American Academy of Pediatrics (AAP)
rel eased their comprehensive guidelines on management of
childhood and adol escent obesity [ 1]. Therecommendations
in the AAP guidelines are child-centric, not specific to a
particular health care set up, and arewrittentoinform pedia-
triciansand other health care practitionersabout the standard
of carefor ng and managing childrenwith overweight,
obesity and their comorbidities. However, these guidelines
excludeprevention strategies.

ASSESSMENT, EVALUATION AND PREVENTION

According to Centre for Disease Control and Prevention
(CDC) andAAP, theweight statusin childrenin 0- 2 yearsof
age is screened by using the World Health Organization
(WHO) weight for length, age and sex-specific charts. In
patientswith certain syndromesliketrisomy 21, specialized
growth chartscan beused.

The AAPemphasises on various social determinants of
health (SDoHs). These arethe environmental factorswhere
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children are born, live, learn, and grow. SDoHs are divided
into five areas. financial stability, education access and
standard, home and neighborhood environment, social and
community context. Theseguiddinesdonotincludechildren
aged below 2 year. The main screening and diagnostic tool
used by themisthe body massindex [3,4].

More importance is given to evaluation of overweight
and obesity. This includes a complete medical and socid
history, history of nutrition and physical activity, behaviora
health, eating disorders, and the most important being the
assessment of patient’ sreadinessto change.

The current guidelines dso emphasizestheinitia eva
luation and diagnostic tests for severa common comor-
bidities such as dydipidemia, type 2 diabetes mdlitus
(T2DM), non-acoholicfatty liver disease (NAFLD), hyper-
tension, obstructive seep apnea, polycystic ovarian synd-
rome, depression and slipped capita femoral epiphysis.

TREATMENT

Obesity being achronic disease, AAPendorsesintensiveand
long-term care treatment plan. Mativationd interviewing
(MI) hasasignificant roleinthetreatment. M| focusesonthe
patient. It is aform of counsdlling that identifies and pro-
motesthe child/adolescent patient’ swillingnessfor change.
Thisisunliketheold strategy inwhich careprovider suggests
behavioral changes. MI helps families to identify the
behavior that needsto be changed, taking into account parent
and adolescent desire[5].

Another focusison intensive health behavior and lifes-
tyletreatment (IHBLT). However, thishassomelimitations
asit needs accessto amultidisciplinary teamin partnership
withthepatient and their families promptly when overweight
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or obesity is diagnosed. This method employs health edu-
cation, behavior counsalling and skill building on multiple
topics given in a healthcare setting over aperiod of 3to 12
months, and with a contact period of ideally more than or
equal to 26 hours|[ 6].

Behavior strategies that are given importance by the
AAPguidelinesinclude:

Reduction of sugar sweetened beverages(SSB): According
toAHA, added sugar of each day should not bemorethan 25
g or 6 teaspoons, and not more than one 8 ounce serving of
SSB per week. AAPrecommendsnofruit juicesfor children
bel ow 12 yearsand even during exercisethemain sourcefor
hydration should bewater [ 7-9].

This is quite similar to Indian Academy of Pediatrics
(IAP) Guidelinesonthe Fast and Junk Foods, Sugar Sweet-
ened Beverages, Fruit Juices, and Energy Drink [10], inchild
less than 2 year it encourages the intake of local and
seasona fruits in diet, avoidance of fruit juice and SSB.
Older children and adolescents should avoid these drinks,
too. In casethereisan intake of fruit juice, it should not be
morethan 125 mL/day for children between 2to5years, and
250mL/day for above5years, and preferablegiven asfresh
juices. Water ispromoted asthe best drink. Children should
completely avoid carbonated drinks, teaand coffee[ 10].

Traffic light diet and 5210: In the 5-2-1-0 strategy, 5 fruits
and vegetables a day as per USDA Choose MyPlate
recommendations, 2 hoursor lessof screentimeissimilar to
previousAAPguideines[11]; 60 minor moreof moderateto
vigorousphysical activity issimilar withthe physical acti-
vity [12,13]. Recommendationsfor Americans, and 0 SSBs
isconsistent with guiddinesby USDA,AHA andAAP[14].

Food Safety and Standards Authority of India (FSSAI)
had proposed a ban on sale of High in fat, st and sugar
(HFSS) foodsin school canteensin 2016. Food items were
categorized as ‘green’ for healthy foods, ‘red’” for HFSS
foods that should be banned, and ‘yellow’ foods should be
availablelessfrequently in school canteens[15].

PREVENTION

Prevention strategiesarenotincludedintheAAPguidelines;
however, WHO recommends[16]:

» At primary health-care set up, in overweight children
aged below 5 years, doctorsshould provide counselling
on general nutrition and for physica activity to
caregivers.

e Children aged morethan 5 yearswith obesity should be
evaluated and an appropriate management plan should
begiven.
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Box | Key Messages

Socia determinants of health that are emphasised inthe AAP
guideline, also play arole in our milieu.

Motivational interviewing and involving the family playsa
major role in the management.

Involving schoolsin educating children and adolescents, along
with psychological counselling for triggers of overeating can
have a better impact on health and nutrition

Establishing adolescent health care centres in each district
enables timely detection of overweight and co-morbidities,
and ultimately reducing disease burden.

IMPLICATIONS FOR PRACTICE

Parents/caregivers play amajor role in the management of
childhood obesity through various strategies including
regular weight monitoring, screen time limit setting, mini-
mizing barriers, strengthening family relations, and main-
tain positive home environment [17]. Regular screening of
child and adolescent with the use of body massindex (BMI)
percentile chartsin office practicealong with proper history
of the patient’s nutrition, lifestyle, deep detail, physica
activity and mental health helpsin early detection of obesity
inchildren.

For children, parentsaretheir rolemodelsand they tend
to emulate their behavior. Hence, it is important to spread
awarenessamongst parentsto adopt hedlthy lifestyle. Early
modificationsinlifestylehavegreat impact in prevention of
chronic diseases of adulthood.

Emphasison nutrition education intheschool should be
initiated to promote awarenessamong thechildren. Schools
should aso organize various competitions (poster, essay,
etc.) and debates onimportance of healthy and balanced diet
and adverseeffectsof thejunk foodsto spread awareness.

Frequent monitoring of adolescentsfor overweight and
those with BMI >85 percentile for potential comorbidities
should be done in adolescent clinic [4]. Psychiatry or
behavioral history should be always asked: detail dietic
history history of junk food ,history of screen time, any
stressor , boredom — these are causative factor for binge
eating, enablesearly detection andintervention[6].

Thekey messagesarelistedin Box | . Wedo not haveany
guiddinesthat includethechangesinlifestylebrought about
by increasing use of smartphones resulting in increase in
sedentary behaviour amongst children and adolescents. The
psychological impact of socia media also needs to be
addressed. Also, updatesregarding bariatric surgery should
be made available for practitioners. With therisein obesity
seen in many regions of the country, it is high time that the
Indian Academy of Pediatricsa so bringsout comprehensive
management guidelinesfor thishidden epidemic.
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Short-CourseTherapy for PediatricUrinary Tract I nfections

Source Citation: Zaoutis T, Shaikh N, Fisher BT, et a. Short-course therapy for urinary tract infectionsin children. JAMA

Pediatr. 2023 Jun 26:€231979. Epub ahead of print.

SUMMARY

The SCOUT sudy is a multicenter, placebo-controlled,
double-blind randomized controlled trial conducted to
evaluate if a shorter 5-day course of antibictics is non-
inferior to astandard 10-day courseof antibioticsin children
withurinary tractinfection (UTI) [1]. Thedigiblepopulation
included children aged 2 monthsto 10 yearswhowerebeing
treated for UTI with one of the five chosen antibiotics
(amoxicillin-clavulanate, cefixime, cefdinir, cephalexin, or
trimethoprim-sulfamethoxazol €) and have become afebrile
and free of symptomsof UTI after 5 daysof therapy. At this
timepoint, theeligiblechildrenwererandomizedto either the
short-course arm, in which antibiotics were replaced by a
matching placebo or the standard-course arm, in which
antibiotics were continued. The study drugs (placebo or
antibiotics) were continued to complete 10 days of therapy.
Thestudy’sprimary outcomewasthe recurrence of sympto-
matic UTI between two hospital visits- firstonday 6i.e., at
thetimeof randomization, and second between days 11 and
14. A definition with high specificity wasused toidentify the
primary outcome and included three criteria: symptoms,
pyuria, and positive urine culture. Secondary outcomes
included theindividual componentsof the primary outcome,
and UTI between days11-14 and days38-44. Thestudy also
reported the adverse effects of the drugsand theincidence of
gastrointestina colonization with resistant organisms. The
sample size was cadculated for investigating the non-
inferiority of the shorter antibiotic course. The study was
powered to detect anon-inferiority margin of 5%. Thismeant
that if the basdlineincidence of treatment failurewiththeuse
of a standard course of antibiotics was 5%, investigators
werewilling to accept atreatment failurerate of 10%inthe
shorter antibiotic courseto consider it asa‘clinicaly’ non-
inferior therapy. Theprimary analysiswas conducted foll ow-
ing theintention-to-treat (ITT) principle. The primary out-
comewasobservedin 14 (4.2%) childrenin the short-course
group and 2 (0.6%) children in the standard-course group.
The upper margin of the confidence interval of the risk
difference was 5.5%. Asthiswas more than the preset non-
inferiority margin of 5%, the non-inferiority of the short-
coursetherapy could not be proven. Children randomizedto
the short-course therapy were also more likely to have
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asymptomatic bacteriuriaand a positive urine culture. The
two study groups had similar rates of adverse events and
antimicrobial resistance of stool flora. The authors conclu-
ded that athough the non-inferiority could not be proven,
given the low incidence of failure (i.e, recurrence of
symptomatic UTI) with the short-course therapy, the latter
can be areasonable option in children with UTI who show
improvement after 5 daysof antibiotics.

CRITICAL APPRAISAL
Evidence-Based Medicine Viewpoint

Thiswasawel|-planned and conducted non-inferiority RCT.
The following are some important discussion points about
thecritica appraisa of thestudy.

Assumptions regarding sample size and non-inferiority
margin: The study observed a much lower than expected
incidence of treatment failurewith only 0.6% of childrenin
the standard-course arm and 4.2% of children in the short-
coursearm developing symptomatic UTI. Theupper margin
of the confidence interval of the difference between the
incidence of UTI in the two study groups was estimated to
be5.5% whichishigher thanthe pre-specified non-inferiority
margin of 5%. Therefore, the study wasnot ableto provethe
non-inferiority of the short course. However, these results
raisetwo important issues.

Firgt, thelower incidence of symptomatic UTI trand ates
into amuch higher relative risk difference in the two study
groups. With the assumptions used during the sample size
calculation - an event rate of 5% in the standard-course
group and a non-inferiority margin of 5%, a 2-fold higher
relaiverisk of UTI wasacceptableasnon-inferior. However,
with the reported event rate of 0.6% in the standard-course
arm, thepreset non-inferiority margin of 5%trandatesintoan
8.3timeshigher rdativerisk of UTI asnon-inferior. Second, if
the short course is not proven to be satistically ‘non-
inferior, isit also Satistically inferior tothe standard course?
[2]. The study reports only the upper margin of the
confidenceinterval of the difference between theincidence
of UTI inthetwo study groups. The authorshave used a 1-
sided datigtical test and are therefore justified in not
reporting the lower margin of the CI [3]. However, we can
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ca culatethelower margin of theconfidenceinterva withthe
given data. Such a post hoc analysis (not reported in the
study) shows that the short course is also statistically
inferior (Fig.1) to the standard course (two-sided 95% Cl:
1.3%105.8%, P=0.002).

Giventhesetwo important issues- amost an eight times
greater relativerisk of treatment failureand inferiority of the
short-course regimen, this trestment option may not be
acceptableto many familiesand clinicians.

Per protocol analysis: In an RCT designed to test
superiority, intention-to-treat (ITT) anadysisisthe primary
statistical approach [4]. Following ITT analysis meansthat
once apatient israndomized to astudy group, (s)hewill be
analyzed in that group irrespective of whether the assigned
interventionisadhered to completely, incompletely, not at all,
or reversed (patient randomized to experimental arm has
received the comparator or vice versq). This approach has
two advantages. First, it maintai nsthe balance of prognostic
factors achieved by randomization. Study subjectswho are
not compliant or do not receive the assigned intervention
may be inherently different with respect to their basdine
characterigtics and prognostic factors from the study
subjects who are compliant and have received the full
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Fig. 1 Possibleresultsof anon-inferiority trial. Scenario F presents
theinterpretation of the results of the SCOUT studly.
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intervention. Removing the non-compliant patients from
analysis breaks the baance achieved with randomization
and therefore increases the risk of biasin the study resullts.
Second, for most interventions, some degree of non-
adherenceor non-complianceisinevitableinthe' rea world’
outsidetherealm of atightly managed RCT. If anintervention
istruly superior to the comparator, mixing of compliant and
non-compliant patients in the anadysis will move the
estimated effect size to null thus making the intervention
appear less (or non) efficacious. If theintervention remains
efficaciousin the study population despite the inclusion of
non-compliant subjectsintheanalysis, it increasesthe belief
of researchers and clinicians in the superiority of the
intervention. However, in anon-inferiority trial, the second
advantage of the ITT (increased belief about superiority in
thered world) interfereswiththe purposeof thestudy. If inan
ITT andlysis, the experimental intervention (short course of
antibiotics) comesout to benon-inferior totheactivecontral
(standard course of antibiotics) - one may ask if thisistrue
non-inferiority or just dueto theinclusion of non-compliant
patients in the analysis which has made the groups appear
similar (e.g., UTI occurring in non-compliant patientsinboth
the study groups would reduce the estimated risk diffe-
rence). For anon-inferiority trial, theobjectiveof finding out
true non-inferiority takes precedence over the possible loss
of the balance of prognostic factors achieved by rando-
mization. Therefore, primary andyssinanon-inferiority trial
is per-protocol analysis, in which only those patients who
have adhered to the assigned study intervention are
included. However, excluding too many patients from
analysis because of non-adherence can not only make the
study underpowered but also cast doubt on reasons for
non-compliance (is the intervention non-acceptable?). In
this study, the authors have chosen ITT as the primary
analysis. Although, the authors do not provide a reason to
do so, probably they gave greater welghtage to the preser-
vation of thebalance of prognostic factorswith I TT andysis
and were not concerned about non-compliance to the
intervention. A very low incidence of UTI in the standard
course arm reassures that the active control worked well,
rather, better than expected. Al o, wewould have been more
concerned about theuseof ITT andysisinthestudy if it had
shown non-inferiority. Nevertheless, the authors aso pre-
sent per-protocol analysis as a secondary approach. How-
ever, due to the exclusion of about 10% of patients due to
non-compliance, this analysis is underpowered. Interest-
ingly, the statistical plan provided with the manuscript asa
supplement targets recruiting 362 patients (not 326 as
mentioned in the manuscript) in each group to account for
the post-randomization exclusionsfromtheandysis.

Generalization of study results - population and setting:
Theauthors conclude that theincidence of UTl islow even
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in the short-course antibiotic group and therefore thisis a
reasonable aternative for children showing clinica
improvement after 5 days of therapy. If somereadersagree
withthisconclusion, beforeapplyingtotheir own clinicthey
need to consider two factors. Firgt, the childrenincludedin
the study congtituted a selective population. If we exclude
children with a negative urine culture from the screened
cohort, 11880 childrenwerepotentidly eligiblefor thestudy.
Of these, a large number were excluded due to various
reasons including the prescription of antimicrobials other
than those used in the study, the presence of genitourinary
abnormalities, recurrent UTI, and declined participation. The
latter isimportant as probably parents were not willing to
even takea50% chance of randomizationto ashorter course
of antimicrobials. Second, the incidence of infectionswith
antibiotic-resistant bacteria is much higher in India and
similar settings in low- and middle-income countries [5].
Curing UTlsdueto thesebacteriamay need alonger duration
of therapy. At the same time, shorter courses of antibiotics
can potentialy reduce the chances of the appearance of
drug-resistant colonies of bacteria and are therefore even
more needed in settings with a high prevalence of anti-
microbial resistance. Also, shorter courses of antibiotics
save costsand aremore convenient.

Thiswell conducted study presentstheresultsachieved
with a short course of antibiotics in children with
uncomplicated UTI and early responseby 5 daysof therapy.
Before applying the results of the study, clinicians need to
think of balance between adightly higher risk of recurrence
of UTI and benefitsof shorter courseto patient/family (more
convenience and lower cost of therapy) and community
(lower chancesof emergence of resistant bacteria).
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Pediatric Nephrologist’s Viewpoint

Urinary tract infection (UTI) isone of themost common
bacterial infectionsencountered in children, with an overdll
prevalence of 7% among infants presenting with fever [1].
About 3-7% of children experience at least one episode of
UTI before their sixth birthday [2]. Recurrent UTI is
associated with scarring, hypertension and chronic kidney
disease; with reflux nephropathy accounting for 8-21% of dl
end stagekidney diseasesin children[3].

Giventheincreased morbidity withUT], itisimportant to
identify and treat it promptly. In this randomized, placebo-
controlled, double-blinded, multicentrenon-inferiority clinica
trid [4], the authors evduated the efficacy and safety of
short-course (5 days antibiotic followed by 5 days placebo)
againgt standard-course (10 days antibiotic) antimicrobial
therapy in 664 children[4].

This meticuloudly done trial with strict criteriadid not
show any meaningful benefit in prolonging the duration of
antibioticsinsmpleuncomplicated UTI. Thenumber needed
totreat was67 to prevent onefebrile UTI, and 469 to prevent
one child from developing kidney scarring. This suggests
that fiveadditional daysof antibioticsinuncomplicated UTI
inchildrenwho arerecovering after 5 daysof ord antibiotics
may not makemuch differenceinroutineofficepractice. This
isin line with recent data suggesting alower risk of kidney
scars(2.8%) in childrenfollowing an episode of febrile UTI
[5]. Although, the Nationa Ingtitute for Healthand Clinical
Excellence (NICE) guiddines [6] suggest a shorter 3-day
course for cystitis in children older than three months, the
Swiss[ 7], theAmerican [8] andthe Canadian[9] guidelines
recommend 7-14 daystherapy for febrile UTI. Thefindings
fromthe SCOUT RCT may bean eye-opener demonstrating
lack of benefit in longer antibiotic courses, and over time,
may help modify theseguidelines. Further randomizedtrials
onthistopic are currently underway [10,11], and may shed
morelight into thishitherto unresolvedissue.
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11. Sethi N, Carlsen ELM, Schmidt IM, Cortes D, Nygaard U,
Sehested LT. Individualised versus standard duration of
antibiotic therapy in children with acute uncomplicated febrile
urinary tract infection: astudy protocol and statistical analysis
plan for a multicentre randomised clinical trial. BMJ Open.
2023;13:e070888.

Pediatrician’s Viewpoint

The optimal duration of antimicrobial therapy for pediatric
UTIshasbeen asubject of debate, withtheaim of balancing
effective treatment against antibiotic overuse resulting in
antibiotic resistance, side effects, and costs. The current
treatment guidelines endorse alonger duration of antibiotic
usei.e,, 7to 14 daysfor thetreatment of UTI [1-6]. However,
several studies have explored short courses of antibiotic
treatment (3-7 days) and found contradictory evidence[7-10].
Giventhesevaried findingsand recommendations, there' sa
pressing need for more pedi atri c-gpecific comparative datato
guidetherapy duration recommendationsfor UTIsin children.

TheSCOUT clinical tria isarecently conducted rando-
mized clinical non inferiority trial which compared short-
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course (5 days) to standard-course (10 days) antibiotic
therapy for UTIsin children aged 2 monthsto 10 years, who
werediagnosed with symptomatic UTI [11]. Notably, while
theshort-coursetherapy had astatisticdly significant higher
failurerate, the absol ute numberswere still reasonably low.
There was a higher rate of asymptomatic bacteriuria and
positive urine culture at the day 11 to 14 in the short course
therapy; however, theratesof UTI after day 11to 14 visit were
similar inthetwo groups. Thesefindingshighlight the need
toweigh the benefits of reduced antibiotic exposure against
therisk of treatment failure. The absence of adifferencein
adverseeventsor gastrointestinal colonizationwith resistant
organisms between the two groupsisreassuring.

Thepossihility of usingashorter course of treatment for
UTIs in children could have significant implications by
reducing the financia burden on the families and the
healthcaresystemat large. Additionally, theaim of the study
digns with the global antibiotic stewardship efforts to
combat the emergence of antibiotic-resistant strains by
reducing the antibiotic overuse.While the study suggests
potential benefits of shorter treatment, the impact of local
epidemiology, prevaent uropathogens, resistance patterns,
individual factors such asthe age of the child, type of UTI,
and the presence of underlying comorbidities like vesico-
uretric reflux and bladder and bowel dysfunction, on deter-
mining theantibiotic duration needsto beexplored. Thereis
thusaneed for additional research to validate thesefindings
and ensure their applicability across diverse patient
populations.
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The September issueof Indian Pediatrics, in 1973, featured
origina research articles from heterogenous topics, but
predominantly pertaining to maternal-neonatal healthissues
including perinatal mortality, maternal

possibly dueto utilization of extrasupplemented proteinfor
fetal growth. Authors concluded that better antenatal care
and nutrition supplements to the pregnant mothers will

improve pregnancy outcome and

nutrition, gestationa ageestimation score,
and necrotizing enterocalitis. We sel ected
a paper regarding the effect of materna
nutrition supplementation on the birth
weight of thenewborn. Theobjectivewas
to revisit the importance of a basic and
cost-effectiveintervention with potential
of hugepublic healthimpact.

THE PAST
The Study

The research paper by Qureshi, et d.[1]
was a quasi-experimental interventional
study of dietary supplementationin preg-

neonatd health.
The Background

e Awareness regarding the influence of
1%, | maternal nutritionfor healthy pregnancy

" | can be traced back to the medica
L literatures of ancient civilizations like
Indus valley civilization (Sushruta and
Charaka Samhita), Greeks (Corpus
Hippocraticum), Romans (Natural
History) and in subsequent medieva
European civilizations [2]. In the early
nineteenth century, it was common
perceptionthat large size of babieswasa
result of over-nutrition; this also led to

nant women of |ow socioeconomic status
on their newborn’s birth weight. This prospective study
assigned the intervention in the form of nutrition
supplementsto 76 pregnant mothersin additionto their home
diet from 20 weekstill term: Group | received iron (60 mg/
day) and folic acid (0.5 mg/day) supplementation daily;
Group Il received a standardized nutrition supplement
powder carrying 500 caloriesand 20 g protein per day along
with similar iron-folic acid dosage. The study outcomes
included neonatal birth weight and gainin materna weight.
Both groupswere al so compared to acontrol groupwho did
not receive any antenatal care or dietary supplement (this
would have been unethica in the current eral). Mean (SD)
birthweight of babiesbornto Group I, Group 1, and controls
was2.78(0.27), 3.32(0.47) and 2.51 (0.25) kg, respectively.
Birthweight wasstatisticaly higher in Group 11 ascompared
to Group |; and higher inboth Group | and |1 ascompared to
controls. Although maternal weight gain was aso higher in
Group |1 with standardized supplement, the serum abumin
was comparable in both Group | and Group 11, which was
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practice of restriction in maternal food
intake. Average gestational weight gain was approximately
9.1 kg in published studies till 1940s. Davis, in 1921,
advocated the use of maternal weight gain asan indicator of
maternal nutrition, whichin turninfluencesthefetal weight
gain. Increasein average birth weight (from 3100 g to 3600
0) was observed with increasing gestational weight gain
(from 7 kg to 13.6 kg) [3]. During 1970-80s, different
nutritional committees from Food and Nutrition Board
(FNB), American College of Obgetricians and
Gynaecologists (ACOG), and American Dietetic Asso-
ciation (ADA) emphasized onlinear weight gainin addition
to total weight gain. Over the span of 50 years between
1930s to 1980s, the recommended gestational weight gain
hasalmost doubled from 6.8 kgto 15.9 kg, whichreflectsthe
standard practice change from restricting to encouraging
weight gain during pregnancy. Datafrom Western countries
show anincreasein average weight gain of 3.6to04.5kgin
1980s as compared to 1940s [4]. Food supplementation
programs for underprivileged groups were initiated in the
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1970sin USA, and in India from the year 1975 onwards,
under different schemeslikeIntegrated Child Devel opment
Services Scheme (ICDS), and Special Nutrition Programs
(SNP). Iron and folic acid supplementation for pregnant
mothers was incorporated as a routine policy practice
following thelaunch of National Nutritional AnemiaControl
Programin|Indiaintheyear 1970.

THE PRESENT

Nutritional interventions during pregnancy have been
studiedindetail for theirimpact oninfant healthinthelast 50
years. Maternal undernutrition along with micronutrient
deficiency (e.g., anemia) have been linked with poor
outcomeslikelow birthweight, preterm birth, and increased
maternal and childhood mortality. Balanced protein and
energy, Ironfolic acid (IFA) and multi-micronutrient
(MMN) supplementation are hypothesized to decrease the
risk of being born as low hirthweight (LBW) [5]. A syste-
matic review of trias from low- and middle-income
countries showed that balanced energy protein supplement
can contributeto a61% reductionin gtillbirth[RR (95% Cl),
0.39 (0.19-0.80)], 40% reduction in LBW [RR (95% ClI)
0.60 (0.41-0.6)], 29% reductionin small for gestational age
(SGA) [RR (95% Cl) 0.71 (0.54-0.94)] andincreased hirth
weight by 107.28¢g[MD (95%Cl) 107.28 9 (68.51-146.04)]
[6]. In addition to balanced protein and calorie supple-
mentation, importance of multi-micronutrient supplemen-
tation has been stressed upon in the last two decades, as
pregnant women are deficient in micronutrientsand macro-
nutrients alike. Multi-micronutrient supplement comprises
of multiple elements including antioxidants, minerals, and
vitamins, besides|FA. United Nations Inter-national multi-
ple micronutrient preparation is one of such standardized
preparation containing 15 different micronutrients at their
RDA leve [7]. Thesenutrientshavethepotentia toimprove
fetal outcomethrough modulation of placentd inflammeation,
oxidative stress, and multiple enzymatic pathways. Signi-
ficant negative impact of their deficiency on fetus, which
extendstotheir adulthood, hasled researchersto focusonthe
role of multi-micronutrient supplementation in pregnancy.
Gupta, et d. [8] observed a70% decreaseinlow birthweight
and 58% decrease in risk of early neonatal morbidity with
MMN supplement in undernourished pregnant mothers,
which highlights its relevance in resource constrained
countrieslikeIndia. A meta-analysisof similar studiesfrom
multiple low-income countries showed that decrease in
multiplemicronutrient deficiency led toanincreasein mean
birthweight [MD (95% Cl) 22.4 g (8.3-36.4)], adecreasein
proportion of low birth weight [OR (95% CI) 0.89 (0.81-
0.97] and SGA hirth [OR (95% CI) 0.90 (0.82-0.99)] as
compared to routine |FA supplementation. This positive
effect was not seen in mothers with low body mass index,
whichindicatesthat micronutrientsarenot optimally utilized
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in the presence of a negative energy balance [9,10]. This
observation may suggest for recommending thereplacement
or augmentation of routine | FA supplementationwithMMN
supplementation.

A recent two-stage meta-analysis by Smith, et a. [11]
tried to address this issue. They included data from 17
randomized controlled trials conducted in 14 low-income
and middle-income countries, comparing MMN supple-
ments containing IFA and IFA alone in 1,12,953 pregnant
women. The resultsindicated that antenatal MMN supple-
mentsimproved survival for femaleneonates, and resultedin
greater reductionsinlow birthweight, small for gestational -
age births, and 6-month mortality ininfants born to anemic
mothers. Thebenefit wasmaximumif thesupplementationis
started early (before 20 weeks gestation) and high comp-
liance (=95%) can beensured.

CONCLUSION

Infant hedlthisdirectly andindirectly related to pre pregnant,
pregnant, and | actating mother nutrition. Although, burden of
malnutrition and underweight infantshasimproved over the
last four decades, around one-fifth women of reproductive
age group, and neonates are still undernourished. Further
community-based research on protein, calorie and MMN
supplement in combination, and calcium, zinc, and fortifi-
cation of staple food with micronutrients, is needed to
improve maternal-child health. Research on MMN supple-
mentation needs to focus on infant health, considering the
maternal nutritional status.

Funding: None; Competing interests: None stated.
REFERENCES

1. Qureshi S,Rao NP, Madhavi V, et d. Effect of maternal nutri-
tion supplementation on the birth weight of the newborn.
Indian Pediatr. 1973;10:541-4.

2. WeissAmer M. Medieval women's guides to food during
pregnancy: Origins, texts, and traditions. Canadian Bulletin of
Medica History. 1993;10:5-23.

3. DavisCH. Weight in pregnancy; itsvalueasaroutinetest. Am
JObstet Gynecol. 1923;6:575-81.

4. Ingtitute of Medicine (US) Committee on Nutritional Status
During Pregnancy and Lactation. Nutrition During Preg-
nancy: Part | Weight Gain: Part 1l Nutrient Supplements.
Nationa AcademiesPress(US); 1990.

5. Ramakrishnan U, Imhoff-Kunsch B, Martorell R. Maternal
nutrition interventions to improve materna, newborn, and
child health outcomes. Nestle Nutr Inst Workshop Ser.
2014;78:71-80.

6. Lass ZS, Padhani ZA, Rabbani A, et al. Effects of nutritional
interventions during pregnancy on birth, child health and
development outcomes: A systematic review of evidencefrom
low- and middle-income countries. Campbell Syst Rev.
2021;17: el150.

7. World Health Organization, United Nations University and
United Nations Children’ sFund (UNICEF). Composition of a

VOLUME 60—SEPTEMBER 15, 2023



TALEOFFIFTY YEARS

multi-micronutrient supplement to be used in pilot progra-
mmes among pregnant women in developing countries:

77

effects based on randomized controlled trials and meta
analysesin developing countries. JNutr. 2012;142:173S-7S.

Report of a United Nations Children’s Fund (UNICEF), 10. Fall CH, Fisher DJ, Osmond C, MargettsBM. Multiplemicro-
World Hedth Organization (WHO) and United Nations nutrient supplementation during pregnancy in low-income
university workshop. UNICEF, 1999. Accessed on June 17, countries: A meta-analysisof effectson birth sizeand length of
2023. Availablefrom: https://apps.who.int/irighandle/10665/ gestation. Food Nutr Bull. 2009;30:S533-46.

75358 11. Smith ER, Shankar AH, WU LS, et d. Modifiers of the effect

. GuptaP, Ray M, DuaT, et a. Multimicronutrient supplemen-
tation for undernourished pregnant women and the birth size
of their offspring: A double-blind, randomized, placebo-

of maternal multiple micronutrient supplementation on till-
birth, birth outcomes, and infant mortality: A meta-analysisof
individua patient data from 17 randomised trials in low-

income and middle-income countries. Lancet Glob Hedlth.
2017;5:€1090-e1100.

controlledtria. Arch Pediatr Adolesc Med. 2007;161:58-64.
9. Chrigtian P, Tielsch IM. Evidence for multiple micronutrient

ADVERTISEMENT

QE“'Y Opﬁe & r.. . Tl, |"{.,
v @ . . . Y Plaana ,r/'u-ﬁ?l[m
%’ Y] < Indian Pediatrics o
%, 1 & 6" Workshop on Research Methodology (}0 .

1st - 2m October, 2023
Venue: Auditorium, Indraprastha Apollo Hospital, New Delhi

MYEMI:D:F EI;LD CARE
Two Full-days Hands-on Experience on Formulating a Research Plan and Managing Data
Focused sessions on:

» Study designs

» Searching the literature

» Data entry & basic statistics (on MS Excel)

» Data analysis (on SPSS) and its interpretation
* Questionnaire development and validation

Renowned faculty from prominent medical colleges and biomedical journals.

USP of the Workshop

Intensive 2-days program (0830 to 1800 hrs) with plenty of hands-on experience and group exercises.
One full-time facilitator for every group of 6 participants.

How to Apply?

Registration will be limited to 36 participants.

Send your completed application in the format available at www.indianpediatrics.net, along with a DD/
at par cheque/NEFT for Rs. 7500/- (Inclusive of GST) in favor of “Indian Pediatrics” payable at Delhi.

Account Name: Indian Pediatrics; Bank Name & Address: Canara Bank, Maulana Azad Medical
College, BSZ Marg, New Delhi - 110 002. Bank Account No.: 90682170000242 IFSC: CNRB0019068
Participants have to arrange their own travel and accommodation.

Contact:

Sh. Mohan Giri (9810399118), Sh. Mayank Aggarwal (9899920861)

115/4, Ground Floor, Gautam Nagar, New Delhi 110 049. Tel: 011-46052593
Website: https://indianpediatrics.net Email: jiap@iapindia.org

INDIAN PEDIATRICS 769 VOLUME 60—SEPTEMBER 15, 2023



CLINICAL CASE LETTER

Reversible Basal Ganglia Changes
inaChild With Infantile Tremor
Syndrome

Cobdamine or vitamin B12 plays an important role across
various metabolic pathways mainly as co-factors viz.,
methylcobaamin and adenosyl cobalamine, required for
enzymesmethioninesynthase, and methyl maonyl coenzyme
A mutase, respectively [1]. Initsdeficiency, these pathways
are blocked, resulting in homocysteine and methylmalonic
acid accumulationwhich causesneurol ogical manifestations.
Infantile tremor syndrome (ITS), classified as a neuro-
cutaneous disorder under the defi-ciency of vitamin B12is
characterized by aconstellation of developmental disorders,
pallor, and pigmentation defectsof hair and skin[2]. Herein,
wepresent acaseof I TSwithreversiblebasal ganglialesions.

A 9-month-oldgirl, born to non-consanguineousparents,
presented with delayed development with gradual loss of
milestones noticed from 7 months of age. At the age of 6
months, shewas ableto roll over, had attained bi-dextrous
reach, and could recogni ze her parents. Oninitiating comple-
mentary feeds, shewould spit out or vomit, and thereforewas
continued on exclusive breast feeds. Mother wason dietary
restrictionsduring pregnancy andlactation—would consume
only a vegetarian diet with restrictions on dairy products.
Over thenext 2 months, shedevel oped hyperpigmentation of
knuckles and sparse and hypopigmented hair. By the ninth
month, shelost pre-vioudly attai ned milestones—wasunable
to roll over, had lost head control, would not recognize
parents with reduced playfulness, and was persistently
irritable. On examination, weight for age was 6.5 kg (<-3z
score), head circumference 41cm (-2 to -3z score), had
glossitis, sparse hypopigmented lustreless hair, pallor, and
hyperpigmentation of knuckle (Fig. LA-C). Shewaslistless
and irritable, both hypotoniaand dystonia were noted with
decreased reflexes.

Investigations reved ed megal oblastic anemia (haemo-
globin-10.3g/dL andMCV 102.1fL) with hyper segmented
neutrophils, low vitamin B12 (79 pg/mL ), and el evated serum
homocysteinelevels(161 pmol/L) withnormal folatelevels.
Blood gas, anmonia(<10 umol/L), lactate (17.5mg/dL ), and
tandem mass spectrometry (TMS) werenormal. MRI of the
brain showed diffuse cortica atrophy with heterogenous
signd changesinbilateral basal ganglia(Fig1E, F).
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The mother’sinvestigations showed dimorphic anemia
(haemoglobin-9g/dL and MCV 73.8fL), low vitamin B12
(176.4 pg/mL), and devated serum homocysteine (35.57
pmol/L). Thechild was started on intravenousvitamin B12
(methylcobalamin) 1000 mcg once daily. After 3 days of
intravenousvitamin B12, shedevel oped tremorsand showed
improvement in genera well-being. By theend of the second
week of vitamin B12 therapy, the child regained head control
and partia rollover, was able to reach for objects again,
started to recognize her mother, and deve-loped stranger
anxiety. The child was also started on nutritional rehabili-
tation and ora vitamin B12 supplements of 1000 mcg per
day. Oral vitamin B12 supplements were also given to the
mother. Her hair and skin changeshad normalized during the
three months of follow-up. She had learned to sit without
support, was able to creep, spoke one word with meaning,
andwaved bye(Fig. 1D) Repeat MRI of thebrain onfollow-
up showed cortical atrophy; athough, signal changesinbasal
gangliahad reversed (Fig 1G, H). Thewhol e exome sequen-
cing and mitochondrial exomedid not revea any pathogenic
variants.

The differential diagnosis considered with symmetric
basal gangliadiseasewith regressionincludesinborn errors
of metabolisminvolving organic acids, aminoacidopathies,
defectsof cobalamine synthesis, and Leigh-likediseasedue
tomitochondrial disorder.

A previous case series reported the involvement of
globus palidus, substantia nigra, and caudate nucleus [4].
Kesavan, et d. [5] reported a case of basal ganglialesions
noted dueto severevitamin B12 deficiency whichwascom-
pletely reversed as seen in the current case. However, our
casehasbilateral putamen findingsinthe MRI of thebrain,
with no variants detected in the whole exome and
mitochondria exome sequencing [5].

We proposethat basal ganglialesionsmay beduetothe
accumulation of methylmalonic acid both intra and extra-
cellular, which affects the succinate-dependent mitochon-
drial oxygen utilization [6]. The basal ganglia lesions had
completereversal upon cobalamine supplementation. Thus,
we herein document that Vitamin B12 deficiency can have
reversible basal ganglialesionsinthe MRI of the brain and
this treatable cause should be suspected if clinical features
aresuggestiveof vitamin B12 deficiency.

VYKUNTARAJU K GowpA,LARUNY BYLAPPA,2
UDDHAV K INHAL ,2V ARUNVENKAT M SRiNIvAasan
IDepartment of Pediatric Neurology,

Indira Gandhi I nstitute of Child Health,
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Fig. 1 Upper panel before treatment (A-C). At 9 months of age, looks lethargic, has alopecia with hyperpigmented skin changes, and knuckle
hyperpigmentation with chalky white nails. 1D During follow-up, aplayful child with normalization of skin and hair changes (at 16 months). Magnetic
resonance image of brain axial T2WI (1E) shows bilateral heterogenous hyperintense signal changes (arrows) in the putamen and caudate nucleus with
dilated extra-axial spaceswith deepened sulci suggestive of cortical atrophy. DWI image (1F) showing diffusion restriction (arrows) in the putamen and
globuspallidus. Threemonths after treatment: Axial T2WI (1G) showing reversal of hyperintensesignal changesin bilateral putamen and caudate nucleus
(arrows) withreversal of cortical atrophy. DWI (1H) showing no evidence of diffusion restriction.

Bangalore, critical appraisa of itsetiology. J Pediatr Neurosci. 2016;11:
Karnataka. 298-304.
2Department of Pediatrics, 3. Kumar P, Nagargjan B, Vyas S, et al. Nutritiona recovery
Indira Gandhi Ingtitute of Child Health, batwing dystonia in infantile vitamin B12 deficiency. Mov
Bangalore, Karnataka. Disord. 2022;37:2308-310.
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changes and metabolic crisis in infantile tremor syndrome.
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CORRESPONDENCE

Expectant Management inthe
BeNeDuctusTrial

We would like to thank the editors for discussing our
recently published results of the BeNeDuctus tria in the
journal [1,2]. Wewould like to comment on some concerns
about openlabel treatment, paracetamol exposureand daily
fluid intake, which were raised in the neonatologist's
viewpoint[1].

Regarding the open labdl treatment, the datais actually
presented in the article [2]. Only one patient (0.7%) in the
expectant management group received open label ibuprofen
for three coursesin total [2]. Additionally, no patient in the
expectant management group underwent surgical or endo-
vascular patent ductus arteriosus (PDA) closure prior to
discharge home. As stated, we deliberately did not design a
placebo-controlled trial. In fact, we randomized trestment
intention, which might have contributed to this low open
label treatment percentage.

Asper study protocol, no co-interventionswereallowed
with the intention to close the PDA. If paracetamol was
given, it was given in an analgesic dosage (20 to 40 mg/kg/
day), rather than the advised higher dose of 60 mg/kg/day
generally used to induce PDA closure[3]. In fact, wethink
that the absoluterisk difference of -13.0% (95% Cl -23.9t0
-2.0) in paracetamol exposure might be driven by our
treatment i ntenti on randomi zati on strategy and our endeavor
to refrain from (co-)interventionsin the expectant manage-
ment group. Thismight haveledto ahigher threshold to start
paracetamol in these patients, even in the analgesic dosage.
Apart from the early ibuprofen treatment, the higher (co-)
administration of paracetamol inthe early pharmacologica
treatment group might have additional injurious effects on
thedevel oping lung, ashasbeen suggested recently [4].

Regarding thedaily fluid intake, we presented theintake
on postnatal day 7 in the supplementary material. Thisdid
not differ significantly i.e, 162 (IQR 157-181) mL/kg/24
hour in the expectant management group vs 160 [IQR 150-
184] mL/kg/24 hour in the early pharmacol ogical treatment
group [2]. Fluid restriction; athough, commonly used as
supportivecareininfantswith PDA, should, in our opinion,
be avoided, since it has been association with reduced
growth and probably worsened systemic hypoperfusion[5].

We are currently collecting neurodevelopmental out-
comedataassessed at two yearscorrected age. Furthermore,
wearereassessing echocardiogramsto further stratify those
patientswith ahigh transductal shunt volume at enrollment
and analyze whether our primary hypothesis of non-
inferiority holdswithinthisgroup. Although, many neonato-
logists, including ourselves, fed there might be a subgroup
that would benefit from early pharmacol ogical treatment, to
datethishasnot been proven.
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| solated Decreased Plateletsin a Child:
Thinking Beyond Immune
Thrombocytopenia

Immune thrombocytopenia is the commonest diagnosis
in a previously healthy child with sudden onset muco-
cutaneous bleeding and presence of isolated thrombo-
cytopenia. However, subtle cluesin history, examination
and laboratory findings may help clinch an alternate
diagnosis and hence a different treatment approach. We
present the case of an 8-year-old girl, first born of anon-
consanguineous couple; who was brought with comp-
laints of four episodes of spontaneous profuse bilateral
epistaxis since past 20 days. There was no history of
preceding trauma, nose picking, nasal blockade, foreign
body insertion, upper respiratory tract infection, sinusitis,
allergy or fever. There was no bleeding from any other
site. Child had no history of hypertension, chronic disease
or chronic drug intake. Family history was unremarkable
for any bleeding disorders. Antenatal and birth history
wereuneventful with no abnormal umbilical stump bleed.
Child had mild pallor, bilateral nasal clots but no
petechiae, bruises, rashes, lymphadenopathy, hepato-
splenomegaly, joint swellings or dysmorphism. Anthro-
pometry was age-appropriate. Hemogram with peripheral
smear showed hemoglobin of 8.6 g/dL, total leucocyte
count of 7.6 x10%L and platelets of 71x10%L, normo-
cytic normochromic anemia, normal granulocytes and
large platelet forms with normal platelet granularity.
Mean platelet volume was 11.5 fL and platelet distri-
bution width was 17.6 fL. Coagulation profile, and liver
and kidney function tests were normal. Bone marrow
aspirate revealed increased megakaryopoesis. Human
immunodeficiency virus serology, Hepatitis B surface
antigen, Anti-Hepatitis C antibody, anti-nuclear antibody,
direct Coomb test were negative.

Child required bilateral anterior nasal packing at
admission. Continuing epistaxis after nasal pack removal
warranted bilateral nasal endoscopy with cauterization.
Supportive treatment with ora tranexamic acid and
intranasal xylometazoline and hemocoagulase was given.
Review of treatment in the previoustwo weeks showed that
child had thrombocytopenia (50 x 10%L to 110 x10%/L),
disproportionate to degree of bleed, with unusually large
platelet forms on peripheral smear. Child was treated with
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plateet transfusions. No intravenous immunoglobulin or
steroid wasgiven. Differentialsincluded immune thrombo-
cytopenia (I TP), inherited thrombocytopathi eswith macro-
thrombocytopenia, and Von Willebrand disease (VWD).
VWD assay wasnormal . Platel et aggregation study showed
absent responseto ristocetin and low expression of platelet
surface GP1b/IX was seen on flow cytometry confirming
Bernard-Soulier syndrome (BSS). Family screening of the
parentsfor BSSwasnormal.

Inherited thrombocytopathies with macrothrombo-
cytopeniaare important differentials of ITP. Theseinclude
BSS and Myosin Heavy Chain-9 (MYH9) anomalies [1].
Bleeding disproportionate to degree of thrombocytopenia,
unusualy large platelets on peripheral smear, sustainedrise
of platelet count after platelet transfusionin absence of ITP
therapy, stoppage of bleeding after platelet transfusion, ITP
refractory to standard treatment, family history of bleeding
diathesis, consanguinity, and dysmorphic features should
rai sesuspicion of anunderlyinginherited thrombocytopathy
in a child suspected of ITP [2]. BSS is a rare inherited
thrombocytopathy characterized by quantitative or qualita-
tive defects of the platel et membrane glycoprotein (GP) |b/
I X/V complex [3]. Presentati on as muco-cutaneousbleeding
with variably associated thrombocytopenia and large
platelets often leads to amisdiagnosis of ITP. Treatment of
BSS includes antifibrinolytic agents, desmopressin, high-
threshold platelet transfusion, recombinant factor V1laand
counsdlling.
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DabblingWith Night TimeDribbling:
M anagement of Nocturnal Enuresis

We congratulate the authors of the randomized controled
tridd on use of desmopressn plus tolterodine or
desmopressin  plus indomethacin in children with
monosymptomatic nocturnal enuresis (MNE) or non-
monosymptomatic nocturnal  enuresis (NMNE) [1].
However, wewould like to draw attention to following and
seek issuerelatd to the paper [1].

i)  Theauthors have quoted the Internationa Children’s
Continence Society (ICCS) recommendations for
management, but the ICCS guiddines [2,3] have
clearly stated that thefirst linetherapy should beeither
alarm therapy or desmopressin, based on presence of
nocturna polyuria and maximum voided volumes
(MVV). In children resistant to these therapies, a
combination of both should betried[2,3]. Itisnot clear
from the study [1] whether combination of alarm
therapy and desmopressin was tried before the use of
thestudy drugs.

Alsotheinvestigatorshaveenrolled childrenwith both
NMNE and MNE in their study, with children with
NMNE contributing significant proportion to both the
groups. It may not be entirely judtified to expose
childrenwith MNE to additiona medicationsand their
adverse effects as they are expected to have a more
benign course and greater chance of resolution [4].
Previous studies have also demonstrated benefit of
anticholinergicsprimarily inNMNE[5].

i)

iii) Lastly, thegoal of nocturna enuresis management is
not as so much about achieving dry nights as it is
keepingthechild dry at night, oncethemedicationsare
off. Previous studies have reported high relapse rates
when desmopressin or combination therapy of desmo-

pressin with anticholinergicsis stopped. Therefore, it

CORRESPONDENCE

would be prudent to comment on the efficacy of any
drug combinationsin nocturna enuresisonly intotdity
including the outcome of ability to sustain nocturnal
continence after thedrugsarewithdrawn.

Thus, itisprobably prudent to be more parsimoniousin
prescribing medi cationsincluding desmopressinto children
with nocturnal enuresis, especidly to those with MSNE.
Thesechildren should undergo careful evaluationtoruleout
comorbidities leading to failure of aarm therapy and/or
desmopressin and all attempts should be made to identify
subgroup of children most likely to respond to
anticholinergicsor other add on medications.
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SressduringMinimally Invasive
Surfactant Treatment in Very Preterm
I nfants

We read with interest the article on minimally invasive
surfactant therapy (MIST) in preterm infants [1]. We
would like to highlight certain aspects of the study and
seek clarifications.

Most of the published literature has used Poractant for
MIST [2]. The authorsin their study have used Beractant,
and thevolumebeing higher than poractant, itislikely totake
moretimeinadministration, have more chancesof spillage,
and more chances of bradycardia and desaturation while
administration. Itislogical that theamount of stressand pain
for the neonate during MIST will dependon the duration of
time of administration, thus poractant would actually bethe
surfactant of choice for MIST, volume being lesser than
beractant.

Nowadays, Surfcath (Vygon) isavailable, whichisbest
suited for MIST, asthedeviceisfirm enough to navigateand
small caiber enough to alow spontaneoudly breathingina
baby. It may actually belessstressful for the baby asthe useof
this device is far easier than maneuvering a feeding tube.
Lastly, theamount of pain during the proceduremay also be
expertise dependent, as the level of experience of the
operator remains a critical determinant of success[3]. The
operator handling of laryngoscope and the entire procedure
may be different in hands of an expert and a novice. The
chances of failure of MIST and need of second attempt for
MIST may aso belessin hands of an expert [4]. Itisaso
worth mentioning that all babiesundergoing MIST should at
least receive non-pharmacological analgesia, such as
swaddling, facilitated tucking, holding, or 24% sucrose
analgesia, if not pharmacol ogical analgesiaand sedation.
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during lessinvasive surfactant administration in very preterm
infants: amulticenter study. Neonatology. 2023;120:473-81.

AUTHORS' REPLY

We are thankful to the readers for their interest in the
article[1]. Our responses aredetail ed bel ow.

Though several published studies have used Poractant
for MIST, emerging evidenceisal so availableto support the
use of Beractant, despiteitshigh volume, with LISA/MIST
based both on short-term and long-term outcomes [2-4].
Most clinicians, especially inthepublic sector, do not havea
choiceof surfactant, and haveto usethe one provided by the
institution [2]. Beractant is easily available and used more
commonly. It is possible that high volume surfactants like
beractant might cause grester stress and pain while
administration, and that was exactly what we have tried to
observe in this study. Though most of the pain and
discomfort is attributed to laryngoscopy, more studies are
required comparing the pain and discomfort between low
volumeand high volumesurfactantsused for LISA/MIST.

Surfcath (Vygon) seems to be a promising option for
surfactant administration, but easy availability and cost can
belimiting factors. Also, thereislimited evidencecomparing
the safety and efficacyof flexible versus iff catheters.
Bhattacharya, et d. [5] showed that therewas no difference
between flexible and stiff cathetersintherate of procedural
success during LISA/MIST. Though, an in vitro study
comparing different catheters in a mannequin model did
show that <tiff catheter insertion is quicker and easier
comparedtoflexiblecatheters[6]. Duetothepaucity of data,
wefed that thereisaneed to generatemoreevidenceinthis
regard.

Inour study, trained senior residents (post MD) adminis-
tered surfactant by MIST. We provided non-pharmacologic
painrelieving measuresto every infant, asalsomentionedin
themethods section of the publication [1]; however, no pre-
medication was provided. There areno clear answers about
thebest procedural analgesiafor LISA/MIST, andtherefore
we need more studies to guide us about the best andlgesia
during MIST/LISA to makethe procedure morecomfortable
for tiny preterm babies.
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Transient Hypothyroidism Dueto
Accidental I ngestion of Povidone-1odine
Solution in aPreschooler

Povidone-iodine solutionsarewidely used asan antiseptic
medication for treating and preventing wound infections.
We herein report a child who presented with transient
hypothyroidism after accidental ingestion of thissolution.

A 4-year-5-month-old girl was brought with an alleged
history of ingesting 5 mL of povidone-iodine solution (date
of drug expiry oneyesar prior totheincident) instead of cough
syrup. She developed abdominal pain and an episode of
vomiting following the ingestion, which subsided with
conservativetrestment. Physical examinationandvita signs
were normal. Starchy food with bread and medications for
gastro-protection were initiated. Initial investigations
showed el evated thyroid stimulating hormone (TSH) level of
10.54 plU/mL (normal range: 0.5-6 plU/mL), normal free
T4, 1.62 ng/dL (normal range: 0.7-2.0 ng/dL ), and normal
freeT3,5.03 pg/mL (normal: 2.4-5.6 pg/mL ). Renal function
tests and serum electrolytes were normal. lodine concen-
trationintheurine samplewase evated (198 ug/dL) (normal
<100 pg/dL). Theurineoutput and repest rend functiontests
were normal, with no evidence of acute kidney injury. She
was discharged after 48 hours with health education to
parentsregarding child proofing at home. Shewasreviewed
after seven days and repeat thyroid functions (TSH: 0.97
pIU/mL, freeT4: 1.48 ng/dL, and free T3: 3.93 pg/mL ) were
withinnormal limits.

| odine-based mouth gargling sol utions containing povi-
done-iodine are in use for disinfection of the ora cavity.
Despiteitscommon use, poisoningisunusua and previoudy
reported effects are mainly complications of topical usage
during surgical procedures[1]. lodineisan essential element
for thyroid hormone synthesis[2]. However, excessiodine

levels may cause a transient decrease in thyroid hormone
production by inhibiting the organification of iodine, result-
ing in hypothyroidism, which is known as the acute Wolff-
Chaikoff effect [3]. This inhibition serves as a temporary
protection against hyperthyroidism. Early administration of
starch-containing food i s suggested to convert iodineto the
much less toxic iodide [4]. As it was transient hypothy-
roidism, wedid not administer levothyroxineto our patient.

Accidental ingestion of drugsresultingin poisoning and
adverse drug effectsisincreasing all over the world with
parent’s medication administration error as an important
factor [5]. Educating parents about intensified child super-
vision, safe storage of drugs, and proper drug dosage and
administration will go a long way to prevent poisoning
incidents.
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NEWS IN BRIEF

Water to Prevent Childhood Overweight

Over the last five decades the incidence of childhood over-
weight and obesity hasincreased drastically not only in high-
income countries but also in low- and middle-income
countries, especialy in the urban population. According to
WHO in 2020, globally ~ 39 million children under the age
of 5yearswere overweight or obese, and amost half of these
were from Asia. Early onset of obesity is associated with
multiple problems like breathing difficulties, increased risk
of fractures, insulin resis-tance and psychologica effects
along with increased higher chances of obesity, premature
death and disability in adulthood. Measures like limited
energy intake, increase consumption of fruit and vegetables,
and regular physical activity have been suggested to reduce
the development of overweight and obesity in children.

In arecent study from Stanford University, researchers
evaluated the effect of drinking water on maintaining the
body weight in school children. Students of 56 fourth-grade
classes in 18 elementary schools belonging to low-income
minority families were evaluated. Under the “Water First”
program - drinking tapwater stations were established and
water promotion was done as an intervention in nine schools
(remaining nine schoolsweretaken ascontrol). Intotal, 1249
students were evaluated at baseline, 7 and 15 months during
the intervention. At the end of study period, students from
intervention group had significantly lower change in
overweight prevalence (0.5%) compared to students from
control group (3.7%). There was no effect of intervention on
the prevalence of obesity. Findings of the study suggests an
easy, cheap intervention to contain an emerging epidemic.
(Pediatrics 07 August, 2023)

Targeted Next Generation Sequencing for TB

Reports suggests that the number cases with Isoniazid
resistant TB is more than two times higher than the RR-TB
and approximately one-fifth of MDR/RR-TB casesa so have
fluoroguinolone resistance. Only one third of people with
MDR/RR-TB were known to have been diagnosed and
enrolled on treatment. Recent approval of bedaquiline,
pretomanid, linezolid and moxifloxacin (BPaLM) treatment
regimens has shortened the treatment duration and improves
the outcomes of MDR/RR-TB cases.

In order to achieve the target of elimination of TB by
2030 and address the increasing concern about the risk of

resistanceto bedaguilineand linezolid in near future, recently
WHO has released a communication for the participating
countries. In this WHO has emphasised the need of rapid
diagnosis of drug resistant TB and the modification of
regimens according to the available sensitivity pattern. For
this, al the stakehol derswererequested to consider the use of
targeted next-generation sequencing (NGS) technology. By
including the newly added drugs in the test and identifying
the specific mutations associated with resistance, NGS
provides an option for rapid and accurate identification of
mutations associated with drug resistance, and guiding the
treatment regimens. (WHO.int July 25, 2023)

Healthy Sleep Routine of Mothers and Their Infants

Duration of infant sleep plays a critical role during early
childhood development as it has been associated with
physical health,  cognitive, and  psychosocial
development.Shorter sleep duration in infantsisfound to be
associated with poor growth, increased risk for injuries,
higher BMI and poor cognitive development. On the other
side parenting stress, infant sleep duration and feeding
patterns influence the maternal sleep duration which can
have negative impact on mother’sphysical and mental health,
ultimately affecting her child and family.

In arecent study, 464 participants of STRONG Kids 2
birth cohort were studied to find a relationship between the
sleeping patterns of infants and their mothers during first 2
years of life.Participants were followed at 3, 12, 18, and 24
months of age and details about bedtime routines, their
child’ssleep duration, nighttime waking, and sleep problems
were noted. Two sleegp patterns were noted among the
mothers — low maternal sleep pattern group (getting 5-6
hour’s sleep/night) and average maternal sleep pattern group
(getting 7-8 hour’ sslegp/night). Infantsin low maternal sleep
pattern group had shorter duration of sleep compared to those
in average sl eep pattern group. In this study consistent sleep
routinesand earlier bedtime areimportant factorsfound to be
associated with better sleep patternsin both infants and their
mothers. Simple measure like early bedtime routine can
improve sleep duration and reduce various sleep related
problems, thus helps in improving the neurocognitive
outcomesand health in children. (Journal of Developmental
& Behavioral Pediatrics 22 July, 2023)
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PeEDIATRIC GASTROENTEROLOGY

Bilirubin-displacing effect of ceftriaxonein infantswith
unconjugated hyperbilirubinemiaborn at term (JPediatr.
2023;254:91-5)

This prospective study was conducted with theaimto evaluatethe
effect of intravenous (V) ceftriaxone on free bilirubin concen-
trationsin infants with unconjugated hyperbiliru-binemiaborn at
term. They included 27 infantsborn at term <7 daysold with sepsis
and recelving |V antibiotics for >3 days and resolving hyperbili-
rubinemiawith total serum bilirubin levels between 6 and 12 mg/
dL by day 4 of life. Free bilirubin was assessed before (baseline)
and at follow-up, 15 minutesafter |V ceftriaxoneadministrationon
postnatal days 4 to 6. The bilirubin-albumin binding affinity, Ka
(L/mmoL) wasmeasured as: total serum bilirubin - freebilirubin/
freebilirubin (albumin - total serum bilirubin + freebilirubin). An
auditory brainstem-evoked response was measured at follow-up.
Thefreebilirubin after ceftriaxone administration/freebilirubin at
baseline before initiating the ceftriaxone ratio, an index of
displacing effect was 0.58 (95% Cl 0.30-0.86) with zonefluidics
device. There were no significant differences in the Ka between
follow-up and baseline. Themean difference (SD) between follow-
up Ka and basdine Kawas 19.7 (63) L/mmoL, suggesting no
worsening of Ka after administration of ceftriaxone. All infants
passed the automated auditory brainstem-evoked response test
performed within 6 hours of IV ceftriaxone administration. The
author concluded that ceftriaxone was not associated with a
bilirubin-displacing effect in infants with mild unconjugated
hyperbilirubinemia.

Efficacy of oral psyllium in pediatric irritable bowel
syndrome (JPediatr Gastroenterol Nutr. 2023;76:14-9)

Duetochangesinlifestyle, pediatric IBSisbecomingincreasingly
commonin officepractice. Psylliumisaréatively inert substance
andisauseful aternative ascompared to other pharmacotherapies
that have cholinergic and anticholingeric mismatches. This double
blind randomized controlled trial (RCT) eval uated the efficacy of
psyllium husk ascompared to placeboin pediatric IBS patients. In
thistrial, 43 children wereassignedto psylliumarm (GroupA) and
38 into placebo (maltodextrin) arm (Group B). Both psyllium and
maltodextrin were administered in powder form and subjectswere
asked to ingest it after mixing with plain water, twice aday. Both
powders were administered in the form of radio-opaque sachets,
with each sachet containing 3 g of either of the material, to ensure
doubleblinding. Patientsbetween 6 and 12 yearsof ageweregiven
6 g per day and thosein the 13-18 year age group weregiven 12 g
per day intwo daily divided doses. Severity isassessed at baseline
and after 4 weeks of treatment using IBS severity scoring scale

(IBS-'SSS) and classified into mild, moderate, and severe
categories. Mean ages(SD) of GroupsA and B were9.87 (2.7) and
9.82 (3.17) years, respectively, with median duration of illness of
12 months. At baseline, type, severity, and IBS-SSS parameters
were equally distributed in two groups. There was a significant
reductioninmedian (IQR) of total IBS-SSSin psylliumvsplacebo
[75 (42.5-140) vs 225 (185-270); P <0.001] at 4 weeks. Similarly
43.9% in Group A vs 9.7% in Group B attained remission [IBS-
SSS< 75 (P<0.001)]. The mean differencein IBS-SSS between
GroupA and Group B was-122.85withrisk ratio of 0.64 (95%Cl;
0.42-0.83; P =0.001) and absol uterisk reduction of 32% (NNT =
3). The authors concluded that psyllium husk is effective for the
therapy of pediatric IBS when compared with placebo in short-
term.

Long-term outcome of necrotizing enterocolitis and
spontaneous intestinal perforation (Pediatrics. 2022,
150:€2022056445)

ELGAN-ECHO (Extremely low gestationa age newborns-
Environmental influenceson Child Health Outcomes) study group
prospectively assessed the outcome of necrotizing enterocolitis
(NEC) and spontaneousintestinal perforation (SIP) survivorsover
aspan of 10-15 years for growth and neurodevelopmental (ND)
outcomes. They compared childrenwith medical NEC vssurgica
NEC vssurgica SIPvs neither NEC, nor SIP (controls). SIPwas
defined as an isolated gastrointestinal perforation on radiograph
and managed by exploratory laparotomy or an abdomina drain
(without surgery) in the absence of other corroborative features of
NEC. The authors assessed anthropometrics, neurocognition,
attention-deficit/hyperactivity disorder, epilepsy, and gross motor
function. Children with medical NEC had similar weight, body
mass index (BMI), height, and head circumference when com-
pared with controlsat 10 and 15 years. At 15 years, children with
surgical NEC had lower weight z score (adjusted B: -0.75, 95%
confidence interval [CI]: -1.25 to -0.25), lower BMI z score
(adjusted B: -0.55, 95% ClI: -1.09 to -0.01), and lower height z
score (adjusted B: -0.65, 95% Cl: -1.16t0-0.14). Childrenwith SIP
had lower weight and height z-scores at baselinewhen adjusted for
sample attrition, but these differences were not significant when
adjusted for confounders. They did not observe any differencesin
long-term ND outcomes between the groups. Authors concluded
that surgica NEC- and SlP-associated growth impairment may
persist through late childhood. ND outcomes among school-aged
children born extremely preterm with NEC/SIP are no different
from childrenwithout NEC or SIP.
MOINAK SEN SARMA
moi naksen@yahoo.com
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BOOK REVIEWS

Essentialsof Pediatrics

Pabmasani VR, RAMACHANDRAN P
| UniversitiesPress
Pages: 724; Price: Rs. 1575/-

Thisbook coversthevery relevant and
pertinent area of undergraduate
medical education in abackground of
changing concept, based on Compe-
tency based medical education (CBME). Thebook contains
35 chapters, with use of colored charts, tables, figures and
photographs. Injust 724 pages, it addresses different aspects
of pediatrics including norma physiologicd and
pathological conceptsof diseases, contributed by 54 authors
and edited by eminent teachers.

Each chapter beginswith alisting of earning objectives
and sum up with key points, self-assessment and case
scenarios. Thebook coversthesubject insuch away asto set
off anew and stimulating train of thought in the mind of a
student who is curious. The chapters include al systemic
diseases along with systematic approach for management.

The section on growth and development ismadeeasy to
understand with useof pictorid illustrations, tablesand tools
of measurements. A simplified approach to dea with
pediatric emergenciesat first point of contact shall not only
help the student to learn but aso to improve the outcome.
Separate section on IMNCI approach shall boost the

confidenceof student to provide care at community level.

Each section of this book delivers numerous clinical
algorithmsasonepractical, portableresource. Thebook also
includes abundant quick reference tables for diseases and
conditions commonly seen in hospitalized children,
providing rapid access to bedside information when
decisions need to be made quickly. Sections with tables of
drug dosagesarevery useful for students.

The book includes latest updates and clinical develop-
mentsin pediatric medicine, whichtruly makesit easy tofind
what you need at the point of care. The easy-to-navigate
chapters cover signs and symptoms, differential diagnosis
and pediatriclaboratory reference values, rel ated to specific
diseases, medical emergencies, and care of the hospitalized
patient, with a particular emphasis on recent treatment
guidelines.

Thisbook iswrittenin asimple and easy to understand
language, and is able to create interest among readers. In
addition, afocused approach and portability makesit amost
suitable book for al undergraduate medical students for
training, case management and preparation for fina
examination. The pediatricians, residents and faculty too
would find thisbook asauseful resourcetotheir practiceand
teaching-learning activities. As intended, it fulfils al the
qualitiesof atextbook of pediatrics.

VIRENDRA KUMAR
Maulana Azad Medical College, Delhi
drvkumar 1@gmail.com

Textbook of Pediatric Infectious
Diseases
Third Edition

Textbook of

PEDIATRIC
Infectious Diseases

JAYDEEP CHOUDHARY, DIGANT D
SHASTRI, RITABRATA KUNDU, VIJAY
YEWALE

Jaypee BrothersMedica Publishers
(P).Ltd,

Pages: 900, Price: Rs. 2495/-

The updated 3rd Edition of 1AP Textbook of Pediatrics
Infectious Diseases is the outcome of the learned and
experienced team of the Infectious Diseases Chapter
compiled and edited, experts of infectious diseases in
children. Infectious diseases often present as complex and
challenging clinical situations for practicing pediatricians.
The book lays emphasis on the practical understanding to
manage as relevant towards the patient care with the
inclusion of topicsof current and futurerelevance.

It constitutes 88 chapters with the contributions from
more than 100 authors. There is addition of new chapters
related to common and not so commoninfections. Thebook
has sectionson general topicsrelated to pediatric infectious
diseases, principles of management of infections and
approach to varied presentationsof commoninfections. The
book dwells on systemic infections with their etiological
basis covering the whole gamut of microbes incorporating
thediagnogtics, their relevanceinclinica practicealongwith
the management algorithmsand treatment protocols. There
is a section on vaccine preventable diseases, vaccines and
immunization, rational drug therapy, and drug dosagesetc.

Thisthird edition, initsrevised and updated version, is
vastly coveringall theinfectionsand isal so country-specific.
Indeed avery useful book for the Residents and Practicing
Pediatricians.

SANGITA Y ADAV

Deparment of Pediatrics, HIMSR& HAHC,
New Delhi.

sangeetayadava@gmail.com
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EXERGEN
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The 7 advantages o#fhe

Temporal Artery Thermometer
(TAT-5000) ) =0
8

1. Very accurate
2. User-friendly
3. Very fast

fficient _
5. Comfortable
6. No caps needed
7. Bn be cleaned wnt~h alcohoj_gloth

Changing the Way the World Takes Temperature

Clinical accuracy of * 0.1°F - Temperature range of 61-110°F - response time ~ 0.04 sec - LIFETIME warranty

More info on the Temporal Artery Thermometer

#1 thermometer used by pediatricians in the USA
Supported by 100 clinical studies
Exergen also has a professional light model: the TAT-2000

For more details you can contact:
Dr. Pushpa Goyal - Marketing Manager Exergen India | +91 98114 24550 | drpushpa@exergen.com

www.exergen.com
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e S 16, Indraprastha

Eoiversaty of > - Apol lo
PEDIATRIC LIVER e " Thoseitats
TRANSPLANTATION L 1 TOUCHING LIVES

IN INDIA
The much awaited
X% KVO update on Hot topics in
Pediatric Gastroenterology, Hepatology,

Liver Transplantation and Nutrition is back !!
30* Nov - 3" Dec 2023

Schedule Registration fees

300N b Hands-on Advanced Endoscopy Workshop National - Rs 8,500
DA (Limited to 25 participants) International - USD 200

KVO Update on Hot Topics in Pediatric
Gastroenterology, Hepatology,
& 2" December Liver Transplantation and Nutrition
(Limited to 100 participants,
to ensure an interactive |eaming experience}

i CME in Pediatric Gastroenterology, Mandatory
3 December Hepatology and Liver Transplantation registration

International Faculty

MNational - Rs 8,500
International - USD 200

- Updates on neonatal cholestasis, - Food allergy and eosinophilic Deirdre Kelly - UK
EHBA, Alagille syndrome, PFIC Gl di_SOFde'_'S Manu Sood - USA
» Drug Induced liver injury - IBD including VEOIBD, Sanjiv Harpavat - USA
- Wilson Disease refractory IBD and latest 5 ; ;
biologics Winita Hardikar - Australia
» Recurrent and chronic Rohit Kholi - USA
» Approach to Metabolic liver pancreatitis Dan Turner - Israel
disease and infantile liver failure  * Nutritional management of Priya Narula - UK
» Role of genomics in Gl disorders : Prithviraj Rao - UK
gastroenterology and hepatology Latest advances in therapeutic
= Update on fatty liver disease in endoscopy
children

- Autoimmune Hepatitis
- Chronic Hepatitis B and C

‘and many more"...

Foranyqueryorregistration please contact: Online payment for registration
Prof. Anupam Sibal - anupamsibal@apellohospitals.com, 9810114840 Indraprastha Medical corporation limited
Dr Smita Malhotra - smitamalhotral72@gmail.com, 9810311595 ICICI Bank

Dr Karunesh Kumar - karuneshgastro@gmail.com, 9555704559
Mr., Nq_r_esh Jakhar - naresh_j@apollohospitals.com, 8979830098 RTGS/NEFT/IFS code : ICICI0000046
CME (& kvoupdates2023@gmail.com Account no- 004605012627

@ https://delhi.apellohospitals.com/kvoupdate/
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EXERGEN New professional light

CORPORATION thermometer: TAT-2000

The 7 advantages of the
Temporal Artery Thermometer

1. Very accurate

2. User-friendly

3. Very fast

4. Effcient

5. Comfortable

6. No caps needed

7. Can be cleaned with alcohol cloth

Changing the Way the World Takes Temperature

Clinical accuracy of * 0.1°F - Temperature range of 60-107.6°F - response time ~ 0.04 sec - FIVE YEARS warranty

More info on the Temporal Artery Thermometer

#1 preferred thermometer used by pediatricians in the USA
Supported by more than 100 clinical studies
Exergen also has a high-performance model: the TAT-5000

For more details you can contact:
Dr. Pushpa Goyal - Marketing Manager Exergen India | +91 98114 24550 | drpushpa@exergen.com

www.exergen.com
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SINCE 1946

World’s Only Thermostable Varicella Vaccine

Ao

+““\yith NDDS TECHNOLOGY

NEXIPOX ) Advance PFS
Al

FASTER SAFETY

*Accuracy of dosage =Single step vaccination «Least chance of needle
stick injury
*Improved skin penetration *Reduced vaccination time, . "
& reduced pain now in one minute N o inaion i

reduced handling error

« Significantly convenient «Single pack for reconstitution
& administration

+Less wastage

VARICELLA VACCINATION NOW IN

("« Painless BD HYPAK Syringe
* 25 Gauge Needle

« Single Pack For Reconstitution &
Administration

% Reduced Vaccination Time

§ )ik
——
T

—

Varicella Vaccine, Live |P.

L NEXIPOXCR

o p——

Soliciting your presence at Novo Medi Sciences Stall
in Pedicon Feb’23 at Gandhinagar Gujarat. /

Printed and published by Dr Devendra Mishra on behalf of Indian Academy of Pediatrics and printed at
Cambridge Press, Kashmere Gate, Delhi-110006 and published at 115/4, Ground Floor,
Gautam Nagar, New Delhi 110 049. Editor: Dr Devendra Mishra
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2 Billion Bacillus Clausii Spores Suspension

- Reliable l
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Rapid Action

© Infectious Diarrhea

© Antibiotic Associated
Diarrhea (AAD)

m
=5
=
1
g

8

3

e Y For Billion ¢
@Eﬁ‘ Efficacy & = ) & ‘:' O
e Smiles = «T2

=V

Dry Syrup

- Good @
i Efﬁmcy Good @
Micronised Affordability
Cefpodoxime

@ RTIs o Acute Otitis Media o Typhoid Fever

it Choke fou Kids

— — —




	Page 1

