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skincare state that ideal care
of newborn skin comprises of:'

| Designed for newborn's sensitive skin

NEW

9o

cottontouch’

To promote normal development of the skin:
Clinically proven to nurture infant skin micriibiome??

E N N N SN NN NN S NN NN SN N AN NN NN SN NN NN N N NN NN NN SN NN NN SE SH NN N NN SN NN NN N AN AN N NN SN NN N N S NN NN NN AN NN NN SN SN SN NN AN Em Em

fnr Gentle cleansing Protection of barrier Prevention of
i with HMP function with unique skin dryness?
technology® delivery system®

-mm‘.'gw-d rrg o o e the i ‘H-:wwmﬂrmm.ﬂmmimlm i ol Efecinal




3 ADVERTISEMENT

2z
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TOUCHING LIVES

. 23 years ago,

ApoIIo Hospitals made history
In liver transplantation
through Sanjay.

2-year-old Sanjay Kandasamy was in critical condition with
advanced liver failure. Sanjay's family was desperate for a cure but
a successful pediatric liver transplant had never been performed
before in India. The Liver Transplant team at Indraprastha Apollo
Hospitals, Delhi, undertook the transplant procedure on 15th ’
November 1998, and in doing so, Apollo Hospitals became the first Dr Sanjay Kandasamy,
hospital in India to perform a successful pediatric liver transplant. MBBS

Since then, the Apollo Liver Transplant Programme has performed

more than 3800 liver transplants of which 427 have been in children

from across the globe.
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Apollo’s pioneering work
in Liver Transplant.
« First successful pediatric and adult liver transplants in India « First international air rescue of acute liver failure
patient followed by a successful liver transplant in India + ABO incompatible liver transplants

* More than 3800 liver transplants; 427 in children -« Liver transplants in very small babies weighing less than 4 kg
» Liver transplants in patients from 50 countries, including children from 20 countries

Indraprastha Apollo Hospitals, Sarita Vihar, New Delhi- 110076
Call: 1-860-500-1066 | Email: infode
(ol J

f ApolloHospitalsDelhi & apollohospitalsdelhi { r. rla;T

@ https://delhi.apolichospitals.com @ apollohospitalsdelhi
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A Natural & Safe way to prevent
Infantile Colic & symptoms of Lactose Intolerance

YAMOO vr6p:

Lactase enzyme 600 FCC units

. Yatomilk&notocrying

For the Natural and Safe management of Lactose Intolerance
in Children and Adolescents

R Chewable
Tablets
Lactase enzyme 4500 FCC units
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» Walter Bushnell
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PRESIDENT’S PAGE

Under-FiveMortality: |APCan M akeA Differencel

REMESH KUMAR R
President, Indian Academy of Pediatrics 2022
drremesh2006@yahoo.com

It is perhaps for a reason that the Indian Academy of
Pediatrics (IAP) has chosen to time its Presidential
installationsin the month of January every year. Theturn
of the calendar symbolically givesthe new incumbent an
opportunity to start the term on a good note and infuse
fresh vision into the organization. Hence, at the outset, |
deem it my privilege to wish you on the New Year. As |
embark on my Presidential journey, | thank every member of
|APfor reposing faithinmeand it shall bemy endeavor to
live up to the promise that is bestowed on the Chair. As|
assume charge of office, | recognize the magnitude of my
responsibility and happily accept the challenge of
continuing atradition built over half acentury of valuable
contributions made by my predecessors, not to mentionthe
genera body of members.

Great organizations are built not just by leaders, but
more so by the large scale impact it can have on society.
Leaders come and go, but the achievements of the
organization should alwaystakethe society forwardinthe
right direction.One such domaininwhich |AP can makea
huge difference today is under-5 mortality. If thereisany
sphereof lifewherethe profession of pediatricshasmadea
tangible difference, it isin ensuring that every child born
hasabetter chance of survival than ever before. During my
own childhood days and those of the generationsbefore, it
was common to come acrossfamilieswho had lost at | east
onechild. If thisisno longer the case, the primary reasonis
better child care.

A LOOMING PROBLEM

Today it is fashionable for us to reckon child birth as a
‘miracle’ of life. Butin oldentimes, it was surviva of the
child that was a real miracle. During the turn of the last
century, the child mortality ratein Indiawasashigh as 53
percent in India. In children under the age of five, 509
deaths per thousand birthswererecordedin 1880. Over half
of all children born during the period did not survive past
the age of five. Though child mortality figures have kept
fluctuating sincethen, there has been asteady declineover
the decades. Over thelast 50 years, under-5 mortality rate
(USMR) of India was declining at a moderating rate to
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shrink from 207.55 deaths per thousand live birthsin 1971
t0 35.7 deaths per thousand live birthsin 2020.

Itisestimated that 5.2 million children under fiveyears
died worldwide in 2019, mostly from preventable and
treatable causes. Since 1990, under-5 mortality hasdeclined
worldwide asaresult of socioeconomic develop-ment and
implementation of child surviva interventions. Even
though India’sUSMR hasalso seenasimilar declineinthe
past years, the rate of decline in India is slow when
compared toitsneighboring countries. Thecurrent USMR
inIndiastandsat 36 deathsper 1000 livebirths. Thismeans
that in every two minutes, three under-5 children diein
India

THEWAY AHEAD

In many ways, child survival is a barometer for national
development. Child mortality ratesareintrinsically linked to
economic advancement. Monaco, Iceland and Japan are
among the top three countries with the lowest infant
mortality rates with around two infant deaths per 1000
infantswithintheir first year of life. UK hasinfant mortality
of 4.3whileUSA has6.5 per thousand live births. Nutrition,
health status of women and availability of tertiary care
facilitiesareimportant factorscontri-buting to reductionin
child mortality.

Indiahas set atarget to reduce under-5 mortality to 23
per 1000 livebirthsby 2025initsNationa Health Policy. But
according to the latest data, if the child mortality trends
observed wereto continue, the country islikely to missits
child survival targets. Indiais one of the world’s largest
and most popul ous countries, made up of 28 states, 8 union
territories and 748 diverse districts. The child mortality
figuresare not uniform acrossthe country — 17 states and
246 districtswould need ahigher rate of improvement than
they have now, if the country hasto meet itschild survival
targets.

Itisvery clear fromthe above narrativethat concerted
national level effort has to be invested to actuaize a
quantum leap in reducing child mortality ratein India. Due
to the enormous complexities involved in governing a
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diverse country like India, many geographical regions
remain underserved in the national mission. Government
organization and resources alone may find it difficult to
addresstheissues. Itisinthiscontext that IAPwill havea
major roleto play inaugmenting resourcesand contributing
tothenational effort.

HOW IAP CAN HELP?

Being anational level professional body having morethan
33,000 professional pediatriciansand apresencein almost
every district, IAPisaformidableforce which can play a
constructiverole. After undertaking anin-depth study, IAP
hasformulated anew project ‘USMR 25BY 25’ to support
the government in implementing strategies to accelerate
reduction of under-5 mortality ratein India. Based on the
available data, this project will focus on 18 Indian states
that are performing poorly, viz., Arunachal Pradesh, Assam,
Bihar, Chhattisgarh, Gujarat, Haryana, Jammu & Kashmir,
Jharkhand, Karnataka, Madhya Pradesh, Maharashtra,
Odisha, Punjab, Rgjasthan, Tamil Nadu, Uttar Pradesh and
West Bengal .

From these states, 257 districts of concern have been
identified for special attention. Among them, 94 districts
have high USMR and low annual rate of reduction, 57 have
high U5SM R and medium annual rate of reduction, 46 have
high USMR and high annual rate of reduction, and 60 have
medium USMR and low annual rate of reduction. Out of
these, IAP intends to focus on 50 districts spread out in
eight states, which are most relevant and feasible in this
context, after discussion with Government of India
functionaries.

Thefivemain strategic componentsinclude evidence-
based interventions, providing focused technical and
implementation support, capacity building and skill
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development of health workforce, advocacy regarding
malnutrition, water, sanitation and air pollution, and
demonstration of community modelsto address the issue
of malnutrition. These activities will be focused on the
selected 50 districtsinthefirst phase and later replicated to
the other districts of concern.

Astheincumbent President, | call upon every branch
and member alike to join hands to make this project a
success. While contributing to the national well-being,
successinthisendeavor will a so give usthe satisfaction of
having madeadifferenceto child healthin our ownregion,
and thereby enhance | AP's stature as a professional body
toreckonwith.
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INVITED COMMENTARY

From TherapeuticHypothermiato Tar geted Temper ature M anagement in
L ow-Resour ce Settings

SUDHIN THAYYIL, 1SEETHA SHANKARAN?Z
Lmperial College London, London, UK; 2\ayne Sate University, Michigan, USA.
Correspondenceto: Dr. SudhinThayyil, Professor of Perinatal Neuroscience, Imperial College London. s.thayyil @imperial .ac.uk

n high-income countries, therapeutic hypothermia

reduces death or survival with moderate or severe

disability at 18 monthsin infantswith moderate and

severe encephalopathy [1], and has been the
standard of carefor over adecade. Use of cooling therapy
inlow- and middle-income countries (LMICs), wherethe
highest burden of encephalopathy occurs, has been more
controversial. HEL I X, thelargest cooling trial intheworld,
recruiting 408 infants with moderate or severe
encephal opathy from India, Sri Lanka and Bangladesh,
recently reported that therapeutic hypothermia does not
reduce death or disability at 18 months after moderate or
severe encephal opathy [2].

Although non-randomized trials cannot inform the
safety or efficacy of an intervention, retrospective data
from Indian Neonatal Collaborativeincluding 352 infants
(211 cooled) from 17 neonatal unitsisconsistent with the
HELIX trial data — on regression analysis therapeutic
hypothermia was not associated with reduced neonatal
mortality [3]. The authors found that severe encephalo-
pathy, persistent pulmonary hypertension and adminis-
tration of Epinephrine during resuscitation were associated
with decreased odds of survival to hospital discharge. The
report does not include data on neurodevel opmental
outcomesof children—thecurrent standard of effectiveness
of any neonatal neuroprotectiveintervention.

Whilethedataon severa important variablesincluding
perinatal sentinel events, seizure onset, bleeding
tendencies, inotropic support, nurseiinfant ratio,
hyperthermiain non-cooledinfants, and outcome of infants
transferred to other hospitals (all presumed as survivors)
were not reported, these data do raise further questions:
Firstly, the median umbilical cord pH was 7.18 (IQR 7 to
7.28) and only 48 (14%) of the 352 infantshad acord pH less
than 7. Hence most infants would not have met the high-
income country cooling criteria. Secondly, only 62 (17%)
received mechanical ventilation, with the majority
ventilated for lessthan 24 hoursunliketheHELI X trial and
high-income country cooling trials. Thus, most cooled
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infants were less sick than those enrolled in the trialsin
high-income countries. Unlessastandardized neurological
examination using certified examiners or amplitude-
integrated electroence-phal ography is used, infants with
mild encephal opathy can be misclassified asmoderate, not
just in LMICs, but in high income countries as well and
many suchinfantsmay receive cooling therapy [4]. Despite
the lower severity of encephalo-pathy, 62 (17%) infants
died or weredischarged against medical advice, and further
16 transferred to another hospital [3]. Theclinica statusof
the infants discharged against medica advice or
transferred to other hospital sisnot presented. Infantsof 34
and 35 weeks gestation were included in the report,
although the numbers and severity of encephalopathy is
not documented; it should be noted that neither the safety
nor the efficacy of hypothermia for moderate or severe
encephal opathy among late preterm infants has yet been
demonstrated.

Where do these data leave clinicians in low-resource
settings? The pooled data from all randomized trias in
LMICs, including the HEL X tria, now provide definitive
evidence that therapeutic hypothermia does not reduce
death or disability after moderate or severeencepha o-pathy,
and hence continued cooling in these settings cannot be
judtified[5]. Itispossiblethat the better outcomesseeninthe
control arm of theHEL I X trial might have been dueto better
targeted temperature manage-ment at 36.5°C unlike the
original high-incomecoolingtrials[1] that had hyperthermia
in14%to 39% of the control arminfants. In pediatric[6] and
adult [7] trials of hypothermia for cardiac arrest, targeted
temperature management (normothermia) had similar
outcomesto hypothermiatherapy [6,7].

However, not everyoneisconvinced that hypothermia
is not safe or effective in moderate or severe
encephal opathy in LMICs. Somearguethat the population
in LMICsisvery diverse and that there is a subgroup of
infants who have access to high quality antenatal,
intrapartum and neonatal careasin highincome countries,
who might benefit from therapeutic hypothermia[8].
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While all these arguments are valid, several issues
need to beconsidered. Firstly, al the cooling trial sreported
from Indiaincluding the THIN trial from aprivate sector
hospital had nursetoinfant ratiosof 1:3-4 or greaterdespite
using low-cost manual cooling devices[9]. Secondly, the
population characteristicsof infantsinthesetrialsarevery
similar to the HELIX trial, with low incidence of acute
perinatal sentinel events (<10%) and high (>80%)
incidence of seizuresat randomization (basdline) [10]. This
may indicate acute on chronic hypoxic-ischemic injury.
Finally, therearevery limited published dataon burden of
neonatal encephalopathy amongst inborn babies from
private sector hospitalsin India, and thissituationisvery
complex dueto very highrates of caesarean sections. Inthe
present study, seven hospitalsdid not have asingleinfant
with encephal o-pathy, although details of these hospitals
and caesarean rates are not provided.

Cliniciansinlow-resource settingsneedto decideif itis
appropriate to continue an expensive and possibly
ineffective cooling therapy, or shift to a less resource-
intensive and evidence-based targeted temperature
management at 36.5°C.

Funding: None; Competing interests: None stated.
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INSTITUTE OF CHILD HEALTH

DIVISION OF NEPHROLOGY UNIT
11, DR. BIRESH GUHA STREET, KOLKATA-700017

Institute of Child Health, Kolkata is a tertiary care institute and has 14 beds under pediatric nephrology
with 2 beds earmarked for hemodialysis. It provides a wide range of pediatric nephrology services including
CKD-Dialysis clinics, nephrogenetics clinic and various modalities of renal replacement therapy. Our
annual turnover in the last year was 300 inpatients and 2200 outpatients.

Applications invited for

Indian Society of Pediatric Nephrology fellowship
Duration — ONE year (commencing from 1%t February 2022)
Eligibility criteria is MD/DNB in Pediatrics

Interested candidates can contact

Dr Rajiv Sinha (9330819380), Dr Deblina Dasgupta (9914841993),
email id: ichnephrology@gmail.com.
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INVITED COMMENTARY

Sop Not Till TheGoal IsReached

RupPaL DALAL
Centrefor Technology Alternativesfor Rural Areas, Indian Institute of Technology Bombay, Maharashtra.
dalal_rupal@iitb.ac.in

t is a catch-22 situation when we ponder if

intelligence quotient (1Q) comes first to be able to

attain a higher education so as to improve socio-

economic conditions, or do socioeconomic
conditions come first to give access to quality education
and probably agood nutrition, which would in turn affect
thelQ[1]. Scienceisarguing on boththe sides[2-5]. With
the latest National Family Health Survey (NFHS)-5 data
unravellinginfront of us, we noticethat infant mortdity rate
(IMR) hasdecreased remarkably from the previousNFHS-
4 figures. But, we a so know that nutrition and infant and
young child feeding (I'Y CF) indicators suggest otherwise.
Moreover, out of 342 districts, stunting has worsened in
176 districts, asper theNFHS-5 data[6]. Thebuck doesnot
stop at just saving livesand treating childhood ilinessesfor
uspediatricians; shouldn’t we also befocusing on thriving
these little ones? Do we know these chronically
undernourished children arenot only seenin poor families
but the problemispervasivein al wealth quintiles? Infact,
in therichest, fourth and middle wealth quintiles, 22.2%,
29.2% and 36.4% children are stunted, respectively, asper
the NFHS4 [7]. Even when these chronicaly
undernourished children are given an opportunity to a
good education, whether or not they attain the highest
potential remains questionable! It is an urgency as our
country isranked at 101 out of 116 in 2021 Global Hunger
Index (GHI), thereisaseriousleve of hunger with ascore of
27.5. Undernutrition, wasting, stunting and child mortality
rate arethe four indicatorswhich get incorporated in GHI
[8]. Further, the World Health Assembly endorsed the
sustainable developmental goals (SDGs) to target a
reduction in the number of stunted children globally by
40% by 2025 (United Nations, 2015).

Improving the socioeconomic indicators of families
may be beyond the purview of pediatricians but they can
help disseminate evidence-based practices which are
knowntoimproveachild's1Q. Breastfeeding isone such
powerful factor which not only can save lives but also
increases a child’'s IQ. One additional 1Q point can
increase lifetime earnings by 1.8-2.4%, as per an
economic analyses from the USA[9]. A study in Brazil
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showed that after adjustment for confounders, infants
who were breastfed for 12 months or longer had, on an
average, about 4 points higher 1Q, about 1 year more of
schooling, and a monthly income that was roughly 350
Brazilian Reals higher than did children who were
breastfed for less than 1 month[10]. Despite so many
benefits of breastmilk and with an increase in the
institutional deliveryrate in India, we are still struggling
to improve thetimely initiation of breast-feeding. An
alarming rise in the caesarean section rate is a major
impediment. One of the secondary analyses of the World
Health Organization (WHO) global survey showed that
only 39.7% of the infants delivered through cesarean
section had initiated breastfeeding within one hour of birth
[11]. Coordination and planning with fellow obstetricians
and with involvement of the family can play akey rolein
ensuring early skin-to-skin contact between baby and
mother aswell asinitiating breastfeeding in the operating
room.

Besidesearly initiation of breastfeeding, itisimportantto
teach the correct breastfeeding techniques. A project in
urban slumsof Mumbai showedthatitispossibletoreverse
not only wasting but a so stuntingininfantsby just teaching
themother cross-cradle hold with 45 pointsof breastfeeding
counsdlling as well as home-based complementary foods
counselling[12]. Growth monitoring withtarget weight gain
onthe WHO growth chart isanother areawhere pediatricians
can play a big role. Regular plotting of growth with early
identification of growth falterers or growth stagnant babies
and guiding mothers on I'YCF sKills is needed. Dietary
adequacy among children under-3yearsof ageisonly 9%as
pertheNFHS4 data. If our children donot receive important
macro- and micro-nutrients due to poor dietary diversity,
how will they grow physicaly as well as cognitively?
Families need to know nutrients dense recipes which will
provide enough protein, zinc, omega-3, folate, B12, iron,
vitaminA, goodfats etc. through food routes[12]. Last, but
not the least, is teaching families in early childhood
development including physical, motor, social-emotional,
cognitive and linguistic stimulation of a young child, the
module for which was recently released by the Indian
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Academy of Pediatrics(IAP) at theNurturing Careand Early
Childhood Devel opment Conference[ 13].

Stagnationinthekey nutritionindicatorsin spite of all
the efforts is alarming for an awakened mind. Either, we
have stopped caring for children, or the way wearegoing
aboutitiswrong. Itis time to reflect and respond to this
challenge. If we pediatricianscan do our bit to help children
thrive physically, developmentally and cognitively, | am
sureit will givethemthewings to not only fly but soar
high in their lives.

e &t 3% | e i dwada ||

[May we succeed together. May weattain glory of
the sdlf together]

Let us work towards it and may the wisdom of the
ancients guide us!
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Background: There is minimal information about the association
of head growth at different stages of childhood with cognitive
ability.

Objective: To determine the relationship of newborn head size
and head growth during infancy, childhood and adolescence with
attained education, a proxy for cognitive ability.

Study design: Prospective birth cohort study.

Setting: Married women living in South Delhi between 1969 and
1973.

Participants: The New Delhi Birth Cohort study followed up 8030
newborns born in 1969-1973 with head circumference, weight
and height measurements at birth and 6-12 monthly until
adulthood. Of these, 1526 men and women were followed up at
the age of 26-32 years.

Outcomes: Association between years of schooling, as an
indicator of cognitive ability, and newborn head circumference
and conditional measures of head growth during infancy,

childhood and adolescence.

Results: In unadjusted analyses, newborn head size was
positively associated with years of education [(8 (95% CI1)=0.30
(0.14 to 0.47) years per SD head circumference], as was head
growth from birth to 6 months [ (95% Cl1)=0.44 (0.28 to 0.60)
years per SD conditional head growth], 6 months to 2 years [
(95% CI)=0.31 (0.15 to 0.47) years per SD conditional head
growth] and 2 to 11 years [3 (95% CI)=0.20 (0.03 to 0.36) years
per SD conditional head growth]. There were similar findings for
height and body mass index (BMI). In the adjusted model
containing all growth measures, gestational age, and socio-
economic status (SES) at birth as predictors, only SES was
positively associated with educational attainment.

Conclusion: Educational attainment in this population is
positively associated with socioeconomic status and its influence
on inter-related early life (fetal, infant and childhood) factors like
nutritional status and brain growth.

Keywords: New Delhi birth cohort, Head -circumference,
Educational attainment, Cognitive development.

ead circumference during fetal life and
childhood correlateswith brainsizeand brain
weight [1]. Moreover, it has been shown that
head circumference correlateswithtotal brain
volumein pre-puberta children[2-4]. Head circum-ference
isapproximately 65% of adult valuesat birthand 94%at 5
years[5], whilethe equivalent valuesfor brain volumeare
36% and >95%, respectively [6,7]. Popu-lation based
studies and some cross-sectional studies have shown that
both head circumference and brain volumein children and
young adult correlatewith cognitive ability [3,4,7-15].

Findingssuggest that infant brain growth may bemore
critical for cognitiveability than fetd or later childhood brain
growth [16]. It is not clear whether only head growth, or
overall nutrition predicts cognitive function. Large
European studies [10,15] have shown that the head
circumferenceat birth and at 5-years of agewere positively
associated with later cognitive scores, independent of
concurrent weight and height.
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We used the conditional anaysis method to
investigate associations of head size at birth and head
growth during specific periods in infancy and childhood
with educational attainment, asaproxy for cognitiveability,
intheNew Delhi Birth Cohort [18].

Invited Commentary: Pages 11-12.

METHODS

During 1969-73, 20755 married womenlivingin South Delhi
wererecruited, of whom 9169 became pregnant, resultingin
8030 singleton live newborns, forming the New Delhi Birth
Cohort [18]. Theenrolled women werefollowed up every
two months. The exact gestational age, occipito-frontal
head circumference, weight and length of thebabiesbornto
themwererecorded within 72 hoursof birth, and at ages 3, 6,
9 and 12 months, and 6-12 monthly thereafter until age21
years. Head circumference was measured using steel
measuring tapesto the nearest 0.1 cm. Height and weight
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weremeasured using standardized procedures. Follow-up
was interrupted between 1980 and 1983 due to a lack of
funding, and removal of unauthorized housing, which led
to a large drop in cohort numbers [18]. Socioeconomic
indicators (both parents' education, household size, type
of housing, household income, toilet facilities, drinking
water source and use of health facilities) were collected
during pregnancy or within 3 months post-delivery.

Between 1999-2002, 2584 men and women, then aged
26-32 years, wereretraced and 1526 participated in astudy
of cardio-metabolic risk markersin relation to early life
growth [18].Participants educational attainment was
recorded in seven categories from no schooling to a
professional qualification. Paternal occupation at thetime
of the cohort member’ shirth wasrecorded at thisfollow-up.
Head circumference, height and weight werere-measured.

Satistical analysis. We converted head circumference
measurements (Web Tablel) to SD scoresusing Royston
method [19], based on a cubic spline fit to the head
measurements and assuming the head measurements are
symmetrical at the defined ages, and used linear
interpolation to estimate head circumference SD scoresat
the exact ages of 6 months, 2 yearsand 11 years, provided
that genuine measurementswere madewithin 6 months, 1
year and 2 years, respectively. The 6-month measurements
weremadein 98% within 2 weeksof that age, 80% of 2-year
measurementswere madewithin onemonth, and 76% of 11-
year measurementswere madewithin 6 months. We back-
transformed the SD scores to provide estimates of head
circumference at these ages in cm. We followed similar
proceduresfor height and body massindex (BMI). Theages
chosen defineclinically important stagesof human growth:
newborn size asasummary of fetal growth; six monthsas
the end of predominant breast-feeding; two years as the
end of infancy, completion of weaning and growth
hormone becoming the main endocrine regulator of
growth; eleven years as the approximate end of pre-
pubertal growth; and young adulthood reflecting the
completion of adolescent growth.

We caculated sex-specific conditional growth
variablesfor head circumference, height and BMI. These
arethe standardized residual sresulting from regression of
the SD scorefor the body measurement at a particular age
on the SD scores for the same measurement at preceding
ages[9,20]. For example, conditional head growth from 6
months to 2 years is the standardized residual from the
regression of head SD score at 2 yearson the SD scoresfor
head size at birth and 6 months. These growth measures,
whichwerecalculated for birth-6m (early infancy), 6 month
to 2 year (lateinfancy), 2-11 year (childhood) and 11 year-
adult (adol escence) are, by construction, uncorrelated, and
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represent growth during specific age periods, independent
of earlier growth. Further detailsabout conditional growth
variablesare provided as Supplementary Methods.

Educational attainment was converted fromtheoriginal
seven categories into years of education, from none (0
years) to a professiona qualification (17 years).
Sacioeconomic status (SES) is apotential confounder of
the association between childhood growth and
educational attainment. We created acombined measure of
SESat birth by standardizing theindividual variablesand
deriving thefirst principal component.

Using all recorded measurements, we used multiple
imputation to generate values for missing entries of head
circumference, height and BMI at birth, 6 months, 2 years,
11 years and adulthood; and SES components and
gestational ageat birth.

The association between growth and educational
attainment was assessed initially by unadjusted univariate
analysis, followed by multiple models of multivariate
regression analysis, taking head circumference, height and
BMI separately (Model 1), and thenin combination (M odel
2). Weadjusted for gestational age and the combined SES
variable(Modd 3) and finally, replaced the combined SES
variable with its individual components (Model 4). We
report pooled analyses, adjusted for sex. We present the
multipleimputation-based resultsfor thefull study sample
(all who had educational attainment ascertained in young
adulthood, N=1526), while the results from the complete
case analysis(participantswith compl ete growth, SESand
gestational age data, N=558) are shown in supplementary
meateria.

To check the representativeness of our sample, we
used i ndependent sampl e t-teststo compare newborn and
infant measurements between those studied as adultsand
included inthisanalysisand the remainder of theoriginal
cohort, and (among those studied as adults) between those
with compl ete growth, SES, and education data (compl ete
case sample) and the remainder. Analyseswere conducted
using SPSSversion 20 and STATA version 14.

RESULTS

Tablel showsthe cohort’schildhood head circumference,
height, weight and educational attainment and Table |1
showstheir SES data. Eighty-four percent of the men and
92% of the women were educated to secondary school
level or abovewhile 52% of men and 64% of women were
graduates. Compared with the remainder of the original
cohort, participants studied as adultswerelonger at birth,
and shorter and lighter at age 11 years, but these
differencesweresmall [birthlength (95% Cl) 0.15 (0.02to
0.28) cm; 11-year height (95%Cl) 0.77(0.29t0 1.24) cm; 11-
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Table | Anthropometry and Educational Attainment of the Cohort Members, at Birth, Childhood and At Adult Follow-up

(N=2084)
Parameters Full sample, n=1526 Complete case sample, n=558
Male Female Male Female
(n=886) (n=640) (n=322) (n=236)

n mean (D) n mean (D) n mean (D) n mean (D)
Atbirth
Gestational age (weeks) 791  38.7(2.6) 588  39.1(2.5) 322 387 (24) 236 39.2 (2.3)
Head circumference(cm) 851 337 (1.3 612 332(1L1) 322 337(L3) 236 332 (1.0
Height (cm) 820 48.6(2.1) 590 48.1(1.9) 322 486 (2.1) 236 483 (1.9)
Weight (kg) 834 29(04) 592  2.8(0.4) 322 28(04) 236 2.7 (0.4)
Body massindex (kg/m?) 820 120 (1.2 590 119(1.2) 322 121(13) 236 11.8(1.2)
At 6 months
Head circumference (cm) 869 421(1.2 629  40.9(1.2) 322  421(1.2) 236 410 (1.0
Height (cm) 836 653 (24) 613  63.7(2.4) 322  65.3(24) 236  63.6 (2.1)
Weight (kg) 836 7.0 (0.9 613 6.4 (0.9) 322 7.1(0.8) 236 6.3 (0.8)
Body massindex (kg/m?) 836 16.4 (1.6) 613  15.7(1.6) 322 16.5(1.6) 236  15.7 (1.5)
At2years
Head circumference (cm) 838 46.9(1.3) 606 457 (1.2) 322  46.8(1.3) 236 457 (1.2)
Height (cm) 840 81.1(3.6) 609  79.6(3.6) 322 80.9(34) 236 794 (3.4)
Weight (kg) 834  10.3(1.3) 609 9.8(1.2 322 10.3(1.2) 236 9.7 (1.2
Body massindex (kg/m?) 833 158(1.2) 604 154 (1.2) 322 158(1.2) 236 153 (1.2
At 1l years
Head circumference (cm) 832 521(1.4) 603 52.2(15) 322 521(1.4) 236 521 (15
Height (cm) 831 1359(5.7) 607  134.2(7.4) 322  135.4(5.6) 236  134.0(6.9)
Weight (kg) 834  284(4.7) 608  27.6 (5.4) 322 279(41) 236 273 (5.2
Body massindex (kg/m?) 830 15.3(1.7) 606  15.2(1.8) 322 15.2(15) 236  15.1 (1.7)
Adult
Head circumference (cm) 884  56.6 (1.8) 640 53.8 (1.7) 322 56.6 (1.7) 236 538 (1.7)
Height (cm) 886  169.7 (6.4) 638 1549 (5.7) 322  169.7(6.2) 236 1545 (4.9)
Weight (kg) 886  71.8(14.0) 640  59.2(13.4) 322 715(14.0) 236 582 (12.9)
Body massindex (kg/m?) 886  24.9(4.3) 638 246 (5.1) 322 247(4.2) 236 243 (5.1)
Yearsof education (n %) 886 638 322 236
No education (0y) 10 (1.1) 10(1.6) 1(0.3) 1(0.4)
Primary school (3y) 29(3.3) 14 (2.2) 14 (4.3) 5(2.1)
Middleschool (8y) 99 (11.2) 25(3.9) 32(9.9) 8(3.4)
Secondary school (12y) 150 (16.9) 82 (12.8) 46 (14.3) 36 (15.3)
Secondary school +(13.5y) 138 (15.5) 99 (15.5) 59 (18.3) 34 (14.4)
Graduate (15y) 354 (40.0) 312 (48.8) 135(41.9) 121 (51.3)
Professional (17y) 106 (12.0) 98(15.3) 35 (11.0) 31 (13.1)

The‘ complete case analysis' (N=558) included participants with no missing data. They had all 15 body measurements recorded from birth to young
adulthood, plusall 10 early life socio-economic status variables, plus gestational age at birth. The ‘full sample’ (N=1,526) refersto all participants
whose educational attainment was recorded in young adulthood during phase 5 of the New Delhi Birth Cohort follow-up, but were missing one or

more of the above 26 variables.

year BMI (95%Cl) 0.21 (0.07t00.34) kg/m?] (Web Tablel ).
Compared with the remainder of those studied asadults, the
complete casesamplehad alower BMI at age 11 years(0.22
kg/m?2, 95% Cl 0.03 to 0.40) but there were no significant
differencesfor the other measurements.

In the unadjusted model, head size at birth and head
growth at 0-6 month, 6 month—2 year and 2-11 year were
positively associated with years of attained education

INDIAN PEDIATRICS

(Model 1inFig. 1(a), Tablelll and WebTablelll). The
strongest association waswith head growth frombirthto 6
month; one SD increasein head growth between birthand
6 months was associated with a 0.44 year increase in
education. Thereweresimilar findingsfor height and BMI.
There was a dignificant interaction of birth head
circumferencewith head growth from birth to 6 monthsin
relation to educational attainment (P=0.02). The positive
association of 0-6 months conditional head growth with
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Tablell Socioeconomic Characteristicsof Cohort Membersat Birth (N=2084)

Variables Full sample Completecasesample Correlation?
(n=1526) (n=558)

Maternal education (y), n=1366 0.78

lliterate (Oy) 386(28.3) 178(31.9)

Completed primary school (3y) 264(19.3) 105(18.8)

Completed middle school (7y) 236(17.3) 114(20.4)

Matriculation (10y) 293(21.4) 120(21.5)

College(12y) 187(13.7) 41(7.3)

Type of housing, n=1055 0.47

Thatched hut (rented) 5(0.5) 0(0)

Thatched hut (owned) 4(0.4) 1(0.2)

Masonry build (rented) 135(12.8) 58(10.4)

Masonry build (owned) 539(51.1) 283(50.7)

Flat (rented) 175(16.6) 105(18.8)

Flat (owned) 165(15.6) 94(16.8)

Bungal ow (rented) 8(0.8) 5(0.9)

Bungal ow (owned) 24(2.2) 12(2.2)

Household income (INR)2, n=1056 690 (459, 1200) 696 (456,1200) 0.79

Father’soccupation, n=1504 0.28

Unemployed 3(0.2)

Unskilled manual labor 28(1.9) 11(2.0)

Semi-skilled manual labor 161(10.7) 62(11.1)

Skilled manual |abor 328(21.8) 124(22.2)

Clerica 741 (49.3) 286 (51.3)

Professional or running alarge business 243(16.2) 75(13.4)

Health service usage?, n=1057 1057 (69.3) 0.59

No/low health servicesuse 336(31.8) 163(29.2)

Intermediateuse 366 (34.6) 201(36.0)

Highest use 355(33.6) 194 (34.8)

Sanitation, n=1057 0.63

No household toilet 179(16.9) 66 (11.8)

Non-flush toilet 495 (46.9) 275(49.3)

Flush toilet 383(36.2) 217(38.9)

Water supply, n=1057 0.60

No piped water 124 (11.7) 54(9.7)

Shared piped water 540 (51.1) 277 (49.6)

Sole use piped water 393(37.2) 227(40.7)

Crowdingindex (people/room),2 n=1055 4(3,6) 4(3,5.5) -0.72

Child dependency,? n=1057 1.0(0.7,2.0) 1.0(0.6,1.6) -0.56

Paternal yearsof schooling, n=1430

Iliterate (Oy) 123(8.6) 2(0.9)

Completed primary school (3y) 132(9.2) 19(3.4)

Completed middle school (8y) 211(14.8) 40(7.2) 0.31

High school certificate (12y) 404 (28.3) 82(14.7)

High school+ (13.5y) 155(10.8) 93(16.7)

Graduate (15y) 280(19.6) 256 (45.9)

Professional degree(17y) 125(8.7) 66 (11.7)

Data presented no. (%) or 2median (IQR). °Combination score of any health-promotion or preventative health service utilization during the
antenatal and postnatal period (e.g. antenatal care, child immunization). The ‘complete case analysis (N=558) included participants with
no missing data. They had all 15 body measurements recorded from birth to young adulthood, plus all 10 early life socioeconomic status
variables, plus gestational age at birth. The ‘full sample’ (N=1526) refers to all participants whose educational attainment was recorded in
young adulthood during phase 5 of the New Delhi Birth Cohort follow-up, but were missing one or more of the above 26 variables. Crowding
index (-0.72),child dependency (-0.56) and paternal years of schooling (0.31). Correlation of various variables with socioeconomic status
score; maternal education (0.78), type of housing (0.47), household income (0.79), water supply (0.60).
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Model 2: Head circumference, height and BMI included together in the model;
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Associationsare statistically significant wherethe confidenceintervalsexcludeO.

Fig. 1 Change in years of attained education per SD changein
head circumference, height and body mass index at birth, and
conditional growth in head circumference, height and BMI
during infancy, childhood and adol escence.
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attained education was significant in all four quartiles of
birth head circumference, but stronger in the smallest
guartile at birth (8=0.875 years of education per SD 0-6
month head growth, P<0.001) compared with the2nd, 3rd
and4th quartiles(5=0.467, P=0.002; 3=0.464, P=0.02; and
=0.328, P=0.04, respectively).

The positive associations of head size were not
significant after adjusting for height and BMI (Mode 2). In
thisjoint model, height growth 0-6 month and 6 month—2
year, and BMI gain 6 month-2 year remained positively
associated with attained education. Gestational age was
unrelated to educational attainment, while higher SES (the
first principle component and individual components) was
strongly positively associated with both educational
attainment and childhood growth (Model 3, Web TablesV
and V). After adjusting for gestational ageand SES (models
3 and 4) there were no associations with childhood head,
height or BMI growth. Model 4 had abetter overal fit than
Model 3. The body size/growth measurements explained
approximately 8% of thevariability in attained education
and SESafurther 16%. Similar resultswereobtainedinthe
completecasesample (Web Tablel 1) except for apositive
association of BMI gain from 6 month to 2 year with
educational attainment.

DISCUSSION

Newborn head size and head growth up to 11 yearswere
positively associated with years of education, which we
used as a proxy for cognitive ability. The strongest
associationswerewith early head growth (birthto 2 years).
Height growth up to 2 years, and BMI at birth and BMI
gain from 6 month-2 year were also positively associated
with educational attainment. Theassociationsof head size
and growth with attained education were not significant
after adjusting for height and BMI during the same age
intervals. None of the associations of body size with
educational attainment were significant after further
adjustment for SES at birth, whichwas strongly positively
related to attained education.

The positive association between newborn head
circumference and attained education is consistent with
previous literature. While some studies have shown
positive associations between head circumferenceat birth
and later cognitive ability, assessed by psychometric
testing or achieved education [9-15], others found no
association [13-15]. Similar to our results, other studies
showing positive effectshave al so reported modest effects
of head circumference on cognitive scores[9,12]. Wefound
that the association was not significant after adjusting for
newborn length and BMI, suggesting that overall prenatal
growth, rather than specifically braingrowth, wasrelated to
later educational attainment. Though many previous
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Tablelll Association of Head Circumference, Height and Body M ass|ndex at Birth and Growth During Childhood With Years

of Education

Predictor Modd 1: Unadjusted Model 4: Adjusted 2

(S:andar dized score) B (95% Cl) Pvalue B (95%Cl) Pvalue
Head circumference (cm)

Birth 0.30(0.14t0 0.46) <0.001 0.15(-0.05t0 0.34) 0.1
Birth-6 mo 0.44 (0.28t0 0.60) <0.001 0.14(-0.03t00.31) 0.1
6mo-2y 0.30(0.14t0 0.46) <0.001 0.03(-0.13t00.19) 0.6
2y-1ly 0.20(0.04t00.38) 0.01 0.03(-0.14t0 0.20) 0.7
11 y-adult 0.15(-0.02t00.33) 0.07 0.08(-0.10t0 0.26) 0.3
Height

Birth 0.31(0.14t00.48) <0.001 0.01(-0.18t0 0.20) 0.9
Birth-6 mo 0.49 (0.33t0 0.66) <0.001 0.00(-0.17t00.17) 0.9
6mo-2y 0.68(0.52t00.85) <0.001 0.11(-0.08t00.28) 0.2
2y-11y 0.24(0.08t0 0.40) 0.003 0.09 (-0.07 t0 0.24) 0.2
11 y-adult -0.01(-0.17t00.16) 0.9 0.10(-0.06 t0 0.25) 0.2
Body massindex

Birth 0.27 (0.09t0 0.44) 0.004 0.14(-0.04t00.33) 0.1
Birth-6m 0.44(0.27t00.62) <0.001 0.13(-0.04t00.30) 0.1
6m-2y 0.31(0.14t00.48) <0.001 -0.02 (-0.20t0 0.15) 0.8
2y-1ly 0.35(0.19t00.51) <0.001 -0.03(-0.18t00.13) 0.7
11y-adult 0.13(-0.04t00.29) 0.1 -0.00(-0.17t00.17) 0.9

R2 for model 1 for head circumference, height, and socioeconomic status were 0.5, 0.09 and 0.05, respectively. R? for model ! for
socoioeconomic status was 0.24. @Model 4 Adjusted for SES components and gestation.

studies have reported that, newborn head circumference
along with birthweight and length were positively related to
later cognitive performance [10-12], only one, a large
Swedish study [ 10] demonstrated that head circumference
remained a significant predictor, even after adjusting for
weight and length.

Our findings of the unadjusted analyses, showing
strong association with head growth between birth and 6
months are consistent with previous studies
[9,11,13,15,16]. The association of early infancy head
growth with educational attainment was stronger among
participants in the lowest quartile of birth head
circumference, possibly reflecting severe intrauterine
growth restriction followed by relatively favorable
conditions in infancy. We did not find any studies with
longitudinal follow-up measures of head growth through
adol escence, highlighting theimportance of theNew Delhi
cohort growth data. In our study, head growth after 11
years was not significantly related to attained education.
MRI studies have shown that brain volume peaks before
the onset of puberty, after which the correlation between
head circumference and brain size becomesweaker [2,7].

Inour study, infant and childhood head growth was not
related to attained education after adjustment for
concurrent height and BMI gain, which independently of
head growth, predicted higher attained education, thusre-
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establishing the fact that good overall nutrition, freedom
fromillness, enabling exploration and play, areimportant
contributorsto neuro-development [22]. The 1970 UK hirth
cohort study found that head growth, independent of
weight and height, was associ ated with cognitive scores at
10 years [15]. Many studies have reported that infant
weight and length gain are positively related to later
cognitive scores[11,16,17]. A meta-analysis of datafrom
five cohorts from low- and middle-income countries
(LMICs) showed that height gain from birth to 2 yearsis
positively associated with attained schooling, a stronger
association than was found for later height gain, or for
weight gain during either period [22].

SES at birth was an independent predictor of attained
education inthisstudy, probably explained by itseffect on
multiple parameters including nutrition, exposure to
childhood illness, availability of playthings and learning
materials, quality of parental stimulation, and quality of
education[24,25]. SESisthuslikely to be both aconfounder
of the association between head size/growth and
education, and an ‘upstream’ factor determining head
growth and brain development.

The main strengths of the study were the frequent
longitudinal body measurementsfrom birth to adulthood,
and detailed early life SESindicators. A limitation wasthat
educational attainment, though frequently used in
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later cognition.

attainment in this population.

WHAT IS ALREADY KNOWN?

« Previous studies have shown positive associations of head circumference of newborns, infants and children with

WHAT THIS STUDY ADDS?

* Newborn head circumference and head growth in infancy, when adjusted for various parameters, do not have
any association with educational attainment. Socio-economic status is the only factor predicting educational

epidemiological studies, is a fairly crude measure of
cognitive ability. In high income countries, cognitive
function and years of education are strongly correlated
[21], but may belesssoin India, where accessto education
is influenced by family wealth and other socio-cultural
factors. Nevertheless, it constitutes a practical metric for
improving human capital in LMICs. Another limitation was
cohort attrition, resultinginafinal samplewhichwas19% of
theoriginal birth cohort. However, early lifehead sizewas
similar between theanalysissampleand theoriginal cohort.

In conclusion, higher socioeconomic status predicted
greater educational attainment in this urban Indian
population, possibly through its influence on overall
nutrition, somatic growth and other related factors. The
findings support measures to reduce socioeconomic
inequalities, promote maternal health and support infant
nutrition and nurturing, for optimal neurodevel opment.
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CLIPPINGS

Hypothermia for moderate or severe neonatal

% encephalopathy in low-income and middle-income
countries (HEL1X): Lancet Glob Health. 2021 Sep; 9(9):
€1273-e1285.

This multicounty open-label, randomized controlled trial
was conducted to examine whether therapeutic hypothermia
alongside optimal supportive intensive care reduces death or
moderate or severe disability after neonatal encephalopathy in
south Asia. Seven tertiary neonatal intensive care unitsin India,
Sri Lanka, and Bangladesh, took part inthistrial. The Infantswere
enrolled at or after 36 weeks of gestation who had moderate or
severe neonatal encephalopathy and neededcontinued
resuscitation at 5 min of age or an Apgar score of lessthan6 at 5
min of age (for babiesborninahospital), or both, or an absence of
crying by 5 min of age (for babies born at home. The primary
outcome was acombined endpoint of death or moderate or severe
disability at 18-22 months, assessed by the Bayley Scales of
Infant and Toddler Development (third edition) and a detailed
neurological examination.After screening 2296 infants, 408
eligibleinfantswho areassigned to eitherthe hypothermiagroup
(202) or to the control group (206). The study revealed50%
infantsin the hypothermia group and 47% infantsin the control
group died or had amoderate or severedisability (risk ratio 1-06;
95% CI 0-87-1-30; p=0-55), and 42% infantsin the hypothermia
group and 31% infant in control group (31%; p=0-022) died, of
whom 72 (36%) and 49 (24%; p=0-0087) died during neonatal
hospitalization. The authors concluded that therapeutic
hypothermia did not reduce the combined outcome of death or
disability at 18 months after neonatal encephalopathy in low-
income and middle-income countries, on the other hand increased
death alone. Therapeutic hypothermia should not be offered as
treatment for neonatal encephalopathy in low-income and
middle-income countries, even when tertiary neonatal intensive
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carefacilitiesareavailable. The study highlighted atherapy that is
unsafeand ineffectivein awell-resourced setting isunlikely to be
beneficial in sub-Saharan Africaand advised for afutureresearch
which should focus on understanding the origins and timing of
brain injury in these settings and in preventing neonatal
encephal opathy.

Safety and efficacy of Immediate Kangaroo Mother
Care (i-KMC) after birth (N Engl J Med 2021; 384:
2028-38.

This randomized, controlled trial was conducted with an
objectiveto find out the safety and efficacy of kangaroo mother
careinitiated soon after birth among infantswith low birth weight.
The study was conducted in five hospitals in Ghana, India,
Malawi, Nigeria, and Tanzania involving infants with a birth
weight between 1.0 and 1.799 kg who were assigned to receive
immediate kangaroo mother care (intervention) or conventional
care in an incubator or a radiant warmer until their condition
stabilized and kangaroo mother care thereafter (control). The
primary outcomesweredeath in the neonatal period (thefirst 28
daysof life) andinthefirst 72 hoursof life.A total of 3211 infants
and their mothers were randomly assigned to the intervention
group (1609 infantswith their mothers) or the control group (1602
infants with their mothers). Neonatal death occurred in 12%
infantsinintervention group vs.15.7% in the control groupinfirst
28daysof life(relativerisk of death, 0.75; 95% confidenceinterval
[CI],0.64100.89; P=0.001); neonatal deathinthefirst 72 hoursof
lifeoccurredin 4.6% in theintervention group (4.6%)vs.5.8%in
control group (relativerisk of death, 0.77; 95% Cl, 0.58 to 1.04;
P=0.09).The study found that in infants with a birth weight
between 1.0 and 1.799 kg, who received immediate kangaroo
mother care had lower mortality at 28 days than those who
received only conventional care with kangaroo mother care
initiated after stabilization. The study highlightedtheimportance
of immediate KM C after birth. which is safe and efficacious.
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Web Table I Head Circumference Centile Values in the New Delhi Birth Cohort

Centiles (cm)
Age
o)

3% 10% 25% 50% 75% 90% 97%

Males
0 31.37 32.10 32.85 33.68 34.50 35.25 35.98
0.25 36.86 37.63 38.41 39.28 40.14 40.92 41.69
0.5 39.69 40.48 41.27 42.16 43.04 43.84 44.63
1 42.12 4291 43.71 44.61 45.50 46.30 47.10
2 44.48 45.26 46.05 46.93 47.81 48.60 49.39
3 45.76 46.53 47.31 48.18 49.05 49.83 50.60
4 46.64 4741 48.19 49.06 49.92 50.70 51.47
5 47.39 48.16 48.95 49.83 50.70 51.49 52.27
6 48.00 48.80 49.61 50.51 51.41 52.22 53.02
7 48.48 49.30 50.14 51.06 51.98 52.82 53.64
8 48.89 49.71 50.55 51.47 52.40 53.24 54.06
9 49.15 49.99 50.83 51.77 52.79 53.55 54.39
10 49.29 50.15 51.02 51.99 52.96 53.83 54.69
11 49.37 50.27 51.18 52.19 53.20 54.11 55.00
12 49.48 50.41 51.36 52.41 53.46 54.40 55.33
13 49.70 50.66 51.62 52.70 53.78 54.75 55.71
14 50.08 51.04 52.02 53.10 54.19 55.17 56.13
15 50.56 51.52 52.49 53.57 54.65 55.62 56.58
16 51.05 52.00 52.97 54.03 55.10 56.06 57.01
17 51.50 52.44 53.40 54.46 55.52 56.47 57.41
18 51.88 52.82 53.77 54.83 55.88 56.83 57.77
19 52.16 53.11 54.07 55.14 56.20 57.12 58.14
20 52.40 53.41 52.36 53.31 54.26 55.11 55.96
21 50.64 51.49 52.34 52.40 54.25 55.11 55.95
26-33 50.55 51.49 52.44 53.49 54.54 55.49 56.43
34-39 50.96 51.97 53.00 54.14 55.28 56.31 57.32
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Table continued from pre page

Females

0 31.13 31.81 32.49 33.25 34.00 34.69 35.36
0.25 36.05 36.78 37.51 38.33 39.14 39.88 40.60
0.5 38.70 39.44 40.18 41.02 41.85 42.59 43.33
1 41.09 41.83 42.58 43.42 44.25 45.00 45.74

2 43.29 44.07 44.86 45,75 46.63 47.42 48.20

3 44,71 45.48 46.26 47.13 48.00 48.79 49.56

4 45.81 46.55 47.31 48.15 48.99 49.74 50.49

5 46.56 47.32 48.08 48.94 49.79 50.55 51.31

6 47.29 48.06 48.85 49.72 50.59 51.37 52.14

7 47.96 48.74 49.52 50.40 51.27 52.06 52.83

8 48.24 49.03 49.83 50.72 51.61 52.41 53.20

9 48.46 49.29 50.14 51.07 52.01 52.85 53.68
10 48.85 49.75 50.66 51.67 52.68 53.59 54.49
11 49.32 50.29 51.28 52.37 53.47 54.46 55.43
12 49.80 50.83 51.88 53.04 54.21 55.25 56.29
13 50.19 51.25 52.33 53.52 54.72 55.80 56.86
14 50.43 51.48 52.54 53.71 54.89 55.95 57.00
15 50.56 51.56 52.57 53.69 54.82 55.83 56.83
16 50.61 51.56 52.52 53.58 54.64 55.60 56.54
17 50.65 51.55 52.46 53.47 54.49 55.40 56.30
18 50.66 51.53 52.41 53.39 54.37 55.25 56.12
19 50.68 51.52 52.38 53.34 54.30 55.16 56.01
20 50.62 51.50 52.36 53.31 54.26 55.11 55.96
21 50.64 51.49 52.34 53.30 54.25 55.11 55.95
26-33 50.55 51.60 52.44 53.49 54.54 55.49 56.43
34-39 50.96 51.97 53.00 54.14 55.28 56.31 57.32
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Background: Among term and late preterm infants, hypoxic
ischemic encephalopathy (HIE) is an important cause of mortality,
and neurologic morbidity among survivors.

Objective: The primary objective was to study the incidence of
survival to discharge among late preterm and term infants with
moderate or severe HIE. Secondary objectives were to explore
variation in the management of HIE across participating sites and
to identify the predictors of survival.

Setting: Indian Neonatal Collaborative (INNC), a network of 28
neonatal units in India.

Study design: Retrospective cohort.

Participants: Late preterm (34-36 weeks) and term (37-42
weeks) infants with moderate to severe HIE from 2018-2019.

Outcome: The primary outcome was survival to discharge
(including discharged home and transfer to other hospital). A

multivariate logistic regression model was constructed to identify
the predictors of survival.

Results: Of 352 infants with moderate or severe HIE, 59%
received therapeutic hypothermia. Survival to discharge among
infants with moderate or severe HIE was 82%. Severe HIE (aOR
0.04; 95% CI 0.02-0.10), persistent pulmonary hypertension
(PPHN) (aOR 0.22; 95% CI 0.08-0.61) and requirement of
epinephrine during resuscitation (aOR 0.21; 95% CI 0.05-0.84)
were independently associated with decreased odds of
survival to discharge.

Conclusion: Survival to discharge among infants with
moderate or severe HIE was 82%. Severe HIE, requirement of
epinephrine during resuscitation and PPHN decreased the odds
of survival.

Keywords: Asphyxia, Hypothermia, Management, Outcome.

mong term and late preterm infants, hypoxic

ischemic encephalopathy (HIE) is an

important cause of mortality, and neurologic

morbidity among survivors[1]. In 2002-2003, the
Nationa Neonatal Perinatal Database (NNPD), anetwork of
neonatal units in India comprising of 18 units across the
country, reported that theincidence of HIEwas 1.4% among
ingtitutional ddliveries, and perinatal asphyxia was the
commonest primary causeof neonatal mortality (28.8%) and
tillbirth (45.1%) [ 2]. A recent systematic analysisof global,
nationa, and regional causesof child mortdity identified HIE
asthethirdimportant cause (20%) of neonatal deathsinIndia
[3,4]. However, dataabout thevariousfactorsinfluencing the
outcome are lacking. Therapeutic hypothermia (TH) isthe

INDIAN PEDIATRICS

standard of care for HIE in developed countries, but the
adoption rateand techniquesmay differ inlow- and middle-
incomecountries(LMICs) [5]. Sincethemanagement of the
neonateswith HIE has undergone major changesin thelast
decade and nationally representative datawere lacking, we

Invited Commentary: Pages9-10

planned this study to look at short term outcomes and
factorsassociated with decreased survival inlate preterm and
terminfantswithHIE.

METHODS
Weused datafrom thelndian Neonatal Collaborative (INNC),
anetwork of 28 tertiary care neonatal intensive care units
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(NICUs) from both public and private sectors across India,
contributing real time data anonymoudly to a common
database. This was a retrospective cohort study including
late preterm (34-36 weeks) and term (37-42 weeks) infants
withmoderate or severe HI E admitted between January, 2018
and December, 2019. Thedemographic details, clinical data
including resuscitation details, Apgar score, and Score for
Neonatal Acute Physiology with Perinatal Extension-l|
(SNAPPE-II) score were recorded. Modified Sarnat and
Sarnat staging was used to categorize HIE. The primary
objectivewasto study theincidenceof survival todischarge,
whichwas defined aseither discharged homeor transferred
to other hospital. The secondary objective was to explore
variationinthe management of HIE acrossparticipating sites
andtoidentify the predictorsof survival.

Satistical analysis: Proportion and frequency statistics
were used for the baseline characterigtics. Chi-square tests
were used for the association between categorical variables
and outcome. A multivariable logistic regression model for
identifying the predictors of survival was created by
including independent variables based on biologica
plausibility, and theresultsof univariateanaysis(P<0.1). P
value<0.05wasconsidered significant. Stata14.0wasused
foranaysis.

RESULTS

Participating units differed in terms of admission
characteristics, with predominantly intramural admissionsat

Total unitsin INNC (n=28)
Late PT and term neonates
assessed for eigibility (n=9228)

Inclusion

Excluded: 11 units (<100
admissions or no neonate
with moderate or severe
encephal opathy)

Neonateswith moderate or
severeHIE

| | dentification |

J
J J
Received T-H Did not receive
(n=211) T-H (n=141)

|} )
Survived to discharge: 290 (82.3%)
Discharged against medical advice: 22 (6.3%)
Died: 40 (11.4%)
INNC: Indian neonatal collaborative; PT: preterm; HIE: hypoxic
ischemic encephalopathy; TH: therapeutic hypothermia.

| Analysis |

Fig. 1 Study flow diagram.
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OutcoME oF NEONATESWITHHIE

somesites, and exclusively extramural admissionsat other.
Of the 9228 late preterm and term infants enrolled in the
database during thestudy period, 352 (3.8%) infants(65.3%
male) devel oped moderate or severe encephal o-pathy (Fig.
1). Themedian gestational agewas 39 weeksand mean (SD)
birth weight was 2844 (467) gram; 305 (86%) had moderate
encephalopathy (Tablel). Sixty-two (17%) infantsreceived
mechanical ventilation support and the median duration of
ventilation was <1 day in infants with moderate
encepha opathy whilethiswas>1 day ininfantswith severe
encephal opathy (P<0.001). Only 12 out of 28 centreswere
providing TH to these infants (Web TableI). Around 60%
(n=211) of theinfantsreceived TH asapart of management,
most commonly (87%) with phase change material (PCM)
(Tablel).

Themortality was 11.4% (n=40) inthe study popul ation.
A total of 290 (82.3%) infantssurvivedto discharge, while22

Tablel Characteristics of NeonatesWith Hypoxic I schemic
Encephalopathy (N=352)

Neonatal characteristics Value
Gestation wk? 39(37-40)
Birthweight, g2 2900 (2526-3137)
Intramural births 270(76.7)
Malesex 230(65.3)
Multiple birth 1(0.3)
M econium-stained liquor 122(34.7)
SNAPPEII 33(18-45)
Cord blood gas®

pH2a 7.18(7.00-7.28)
pH <7 48(22)
Baseexcess? -14.0(-11t0-17)
Hypoxi cischemic encephal opathy

Moderate 305(86.6)
Severe 47 (13.4)
Therapeutic hypothermia 211(59.9)
Mode of cooling®

Servo-controlled 20(9.49)
Phase changematerial 184(87.2)
Ice packs 5(2.3)
Persistent pulmonary hypertension 29(8.2)
Seizuresrequiring =2 anticonvulsants 77(21.9)
Duration of hospital stay, d 8(6-12.7)
Disposition

Discharged home 274(77.8)
Transferred to other hospital 16 (4.5)
Dischargeagainst medical advice 22(6.3)
Death 40(11.4)

Data presented as no. (%) or @median (IQR). SNAPPE |1, score for
neonatal acute physiology with perinatal extension-1l; BE, base
excess;, Pcord blood gas available for 220 infants, SUsed other
modes in 2 neonates.
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Table Il Predictors of Survival to Discharge Among Late
Preterm and Term InfantsWith M oderateto SevereHIE

Predictor Adjusted OR(95%Cl) Pvalue
Femalesex 1.17(0.58-2.37) 0.64
Extramura birth 1.34(0.55-3.24) 0.51
M econium-stained liquor 0.82(0.40-1.69) 0.60
SevereHIE 0.04(0.02-0.10) <0.001
Therapeutic hypothermia  1.22(0.58-2.57) 0.59
PPHN 0.22(0.08-0.61) 0.004
Seizuresrequiring 1.54(0.64-3.70) 0.33
>2 anticonvulsants
Epinephrine during 0.21(0.05-0.84) 0.02
resuscitation

HIE, Hypoxic ischemic encephalopathy; PPHN, Persistent pulmo-
nary hypertension.

(6.3%0) infantsleft against medical advice. Dataregardingthe
neurological status at disposition were lacking due to
variable assessment protocol at discharge; however,
information about the feeding status was available. Most
infants (76%) wereon direct breastfeedsat discharge.

A multivariatelogistic regression moded wascreated by
including variables based on the results of univariate
analysis and biological plausibility. After adjusting for
confounders, severe HIE (aOR 0.04; 95% CI 0.02-0.10),
persistent pulmonary hypertension (PPHN) (aOR 0.22; 95%
Cl 0.08- 0.61), and requirement of epinephrine during
resuscitation (aOR 0.21; 95% CI 0.05-0.84) were indepen-
dently associated with decreased odds of surviva to
discharge (Table11). Therapeutic hypothermia (aOR 1.22;
95% Cl 0.58-2.57) wasnot asignificant predictor.

DISCUSSION

Theincidence of asphyxiacould not be calculated from the
INNC data, asall livebirthsarenot captured inthe database.
However, the neonatal and postnatal charac-teristics and
outcomesareavailable. Survival to dischargeamonginfants
withmoderate or severeHI Ewas>80%in most centers. The
casefatdity ratewas 11.4% among moderateor severeHIE.

Therapeutic hypothermia for perinatal asphyxia in
LMICs has not been shown to be associated with a
statistically significant reduction in neonatal mortality or
neurodevelopmental morbidity [6]. The results of a multi-
centre study (HELIX trid) from LMICs was recently
published[7]. Inthisstudy, therapeutic hypothermiawasnot
a significant predictor of survival. The apparent lack of
impact of TH on outcomes could be due to differences in
clinica management protocols or related to factors like
perinatal infection, fetal growth restriction, differencesin
inborn/outborns (differencesin obstetric management) and
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nurse:patient ratio, which were not assessed in the current
study. Cost of the cooling device is asignificant factor for
providing TH. A multicentre study has earlier shown the
feasibility and safety of a phase change material-based
cooling device in Indian neonata units[8]. A recent study
from India has confirmed that therapeutic hypothermia
induced by phase changing material reduced brain injury
detected on magnetic resonance imaging (MRI) in infants
withmoderateHIE[10].

After adjusting for confounders, severeHIE, PPHN, and
requirement of epinephrine during resuscitation were
independently associated with decreased odds of survival to
discharge. The reason for the pulmonary hypertension in
these infants was not assessed in the current study. Large
studieslooking at the predictorsof surviva inHIEinthe TH
eraarelacking. However, afew small studieshave reported
severeHIE[11], low birthweight, preterm, intramural birth,
severeasphyxia, and no formal/primary education of parents
[12] asindependent predictors. A study from Japan reported
outborn hirths, low Apgar score at 5 minute, use of
epinephrine, low cord blood pH and abnorma brain
magnetic resonance imaging as dgnificant factors
associ ated with poor outcome[12]. Similarly, arecent study
suggested that MRI and neurophysiologic tests (EEG or
aEEG) were potentia predictors of adverse outcome [13].
However, dataon theseinvestigationswere not availablefor
this cohort.

The strength of the study isthe use of data collected in
real timefrom thelargest network of tertiary careNICUsin
Indig, including public and private centers. Limitations
include the lack of data regarding cause-specific neonatal
mortality and inability to calculate the incidence of HIE.
Another limitation wasthelack of uniform protocol amongst
the participating unitsfor the management of theinfantswith
moderate or severe HIE, which could have affected the
overdl efficacy of TH.

To conclude, moderate or severe encephal opathy dueto
perinatal asphyxiawasanimportant reason for admissionto
theNICU among late preterm and terminfants. Around 60%
of these infants received TH, but the device used differed
between centres. Survival to discharge among infants with
moderate or severe HIE was 82%. Severe HIE, epinephrine
during resuscitation and PPHN decreased the odds of
surviva todischarge, while TH wasnot asignificant factor.

Ethics clearance: The participation in the INNC database was
approved by Institutional ethics committee at individual centers.
No personal identifierswereretained.
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Web Table I Admissions and Survival to Discharge Among Individual
Centers for Neonates with Hypoxic Ischemic Encephalopathy (N=352)

Ste Moderate or severe Received therapeutic Survived to discharge
encephal opathy hypothermia (n=290)
(n=211)
Sitel 6 4(67) 3(50)
Site 2 3 1(33) 1(33)
Site 3 7 6 (85) 7 (100)
Site4 11 3(27) 4(36)
Site5 16 6(37) 15 (93)
Site 6 13 0 11(84)
Site 7 12 6 (50) 11 (91)
Site 8 12 6 (50) 11(91)
Site 9 34 5(14) 26 (76)
Site 10 2 1(50) 2 (100)
Site 11 6 0 3(50)
Site 12 7 0 6(85)
Site 13 196 168 (85) 164 (83)
Site 14 3 0 3(100)
Site 15 3 2(67) 3(100)
Site 16 17 0 17 (100)
Site 17 4 3(75) 3(75)

Note: Eleven units had fewer admissions so not analysed. Data presented as no. (%).
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Objective: To study the demographic, clinical and etiological profile of macroscopic
hematuria in children presenting to a tertiary care hospital. Methods: This prospective
observational study, conducted between January, 2018 and December, 2019, enrolled
children aged 3 months to 12 years, presenting with gross hematuria. Results: Of the 62
children (44 males) enrolled, (mean (SD) age of 7.3 (2.6) years), glomerular hematuria was
seen in 59.7%. Post-infectious glomerulonephritis was the commonest etiology of
glomerular hematuria; hypercalciuria and renal calculi predominated among non-glomerular
hematuria. After a median (IQR) follow up of 8 (6,14.2) months, microscopic hematuria
persisted in 10 (7, glomerular hematuria) children. The median time to resolution of gross as
well as microscopic hematuria tended to be longer in glomerular etiologies. Conclusion:
Majority of children with gross hematuria had glomerular etiologies, thus requiring monitoring

and follow-up.

Key words: Glomerular hematuria, Outcome, Post-infectious glomerulonephritis.

valuation of a child with gross or macroscopic
hematuria should essentialy rule out serious
underlying renal disease having grave
rognosis. While prevalence of microscopic
hematuriahasbeenwell-described [1,2], theincidenceand
profile of macroscopic hematuria in children is hardly
reported [ 3]. Authorsdescribing acute glomerulonephritis
(AGN) in children [4-6] have not reported facts from the
perspective of grosshematuria. Sincethelack of utility of
routine screening for microscopic hematuria in healthy
children has been well-established in large follow-up
studies [2], it is worthwhile to focus on children having
visiblehematuriaand understand their profile. Hence, this
study aimed to determine the demographic, clinical and
etiological profileof grosshematuriain children presenting
toatertiary care hospital.

METHODS

This prospective, observational study, conducted
between January, 2018 and December, 2019, enrolled
children aged 3 monthsto 12 years presenting with gross
hematuria. Children with hematuriafollowing surgery of
thekidney/urinary tract, post-renal biopsy, post- catheteri-
zation, or associated with perineal/genital inflammation
were excluded. Ethics approval was taken from
institutional ethics committee. Children with gross
hematuria(confirmed by the presence of >5red blood cells

INDIAN PEDIATRICS

Published online: January 28, 2021; PIl: S097475591600282

(RBC)/high power field (hpf) on microscopic examination),
wereenrolled after informed consent.

Clinical features considered indicative of glomerular
etiology included cola-colored/smoky urine, oliguria,
edema, rash, arthritis, with or without history of pyodermal
sorethroat or recurrent synpharyngitic episodes. Children
with fresh blood/clots in urine, urine sediment, pus,
associated pain abdomen/loin or painful micturition,
voiding symptoms, fever, or family history of renal stones,
were considered likely to be having non-glomerular
hematuria

Microscopi ¢ urine examination showing >5 RBC/hpf
with >20% dysmorphic RBC, along with moderate
proteinuria (dipstick >2+) with or without casts was
considered to be glomerular hematuria [7]. Fina
categorization in to glomerular and non-glomerular
hematuriawas made based on findingsin history, clinical
examination and urinalysis. Further work-up to elicit the
etiology and management was as per departmental
protocol, based on standard guidelines|[7].

Satistical analyses. We used SPSS 21.0 software for
analyses. Continuous variables were compared by
independent t test/Mann-Whitney U test, and categorical
variableswere compared by chi-squaretest. Timeto event
was compared by Cox-regression survival analysis.
P<0.05 was considered significant.
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RESULTS

A total of 62 children (48 males) withamean (SD) ageof 7.3
(2.6) yearswereevauated for grosshematuria. Concomitant
or past upper respiratory tract infection and pyodermawere
seen in two patients each, while voiding symptoms were
found in three children. Edema, hypertension and oliguria
wereseenin 25 (40.3%), 22 (35.5%) and 19 (30.6%o) children,
respectively. Twenty-three (39.7%) children had deranged
renal functions, two of whom had chronic kidney disease
(CKD), therest having acutekidney injury (AKI).

Based on urinalysis, clinical, biochemical and imaging
parameters, 37 (59.7%) children were diagnosed to have
glomerular hematuria, 21 (33.8%) had non-glomerular
hematuria and four had hematuria of uncertain origin
(Tablel).

Infection-related glomerulonephritis (IRGN), was the
commonest cause of glomerular hematuria, seen in 17
(45.9%) children, with 10 of these children (58.8%) having
raised anti-streptolysin O (A SO) antibody titres. Ten children
with glomerular hematuriapresented asrapidly progressive
glomerulonephritis(RPGN). Themean (SD) C3inchildren
with glomerular hematuria was 88 (56.5) mg/dL. Sixteen
children underwent rena biopsy (9 RPGN, 3 Henoch-
Schonlein purpura(HSP) nephritis, 7 glomerular hematuria
with normal serological tests). Biopsies from the children
with RPGN showed diffuse praliferativeglomer-ulonephritis
in3, C3 glomerulonephritisin 4, anti-glomerular-basement
membrane disease and mesangio-proliferative GN in one
child each. Two of them had no crescents, one showed 100%
crescents, while the rest showed 13-77% crescents. Three
children biopsed for HSP nephritis showed

Table| Diagnosisin Children With GrossHematuria (N=58)

Diagnosis No. (%)
Glomerular origin (n=37)

Post-infectious glomerulonephritis 17 (45.9)
Henoch Schonlein purpura 4(10.8)
Hemolytic uremic syndrome 2(5.4)
Miscellaneous? 2(5.4)
C3 glomerulonephritis 4(10.8)
Mesangioproliferative glomerulonephritis 3(8.1)
IgA nephropathy 2(5.49)
Unknown 3(8.1)
Non-glomerular origin (n=21)

Hypercalciuria 7(33.3)
Renal calculus 5(23.8)
Urinary tract infection 3(14.3)
Chronickidney disease 2(9.5)
Unknown 4(19.0)

20ne child each had idiopathic nephrotic syndrome and anti-GBM
disease.
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GROSSHEMATURIA IN CHILDREN

mesangioproliferative glomerulo-nephritiswith IgA and C3
deposits, dl having Oxford scoreof MOEOSOTOwithC1in2
children. Both the children having IgA nephropathy had
scoresMOEOSOTOCO.

Hypertension and AKI were each seen in 21 (56.7%)
children with glomerular hematuria. Eight out of the 21
children (38%) withAKI (6 RPGN and 2 Hemolytic Uremic
Syndrome) required diaysis, 5 of whom recovered, onedied,
one got transferred to another hospital, and one progressed
to CKD requiring regular hemodialysis. Thusrend functions
recoveredin 18 (85.7%) of thosewithAKI.

In children with non-glomerular hematuria, hyper-
caciuria(7; 33%) andrenal cdculi (5; 23.8%) condtituted the
most common causes. The mean (SD) 24-hour calcium
excretion of six of the childrenwith hypercal ciuriawas6.26
(1.54) mg/kg/day and one child had spot urine calcium/
creatinine ratio of 0.2 with calcium oxalate crystals in
urinalysis. On ultrasonography, five children had renal
calculi, one had bilateral hydro-ureteronephrosis and one
had bilateral small kidneys, the latter two children having
deranged rend functions, asapart of CKD. Three children
died; onechild had RPGN (C3GN) and the other two had end
stagerenal disease at presentation.

Comparison of parameters showed age and gender of
children to be comparable between glomerular and non-
glomerular groups, while hypertension and deranged renal
functionswere significantly morein glomerular hematuria.
Though the median (IQR) time to resolution of gross
hematuria[9 (3,15) monthsand 3 (2,10) monthsinglomerular
versusnon-glomerular hematuria, respectively)] aswell asof
microscopic hematuria [4 (1,12) months and 1 (0.2,2) in
glomerular versusnon-glomerular hematuria, respectively]
tendedtobelonger inglomerular etiologies, survival analyss
failed to show statistical significance.

Barring four children who had afollow-up of <1 month,
therest had amedian (IQR) follow-up of 8(6,14.2) months. At
thelast follow up, microscopic hematuriawaspersistingin 10
children, 7 of whom had glomerular etiologies, 83.8% being
free of any hematuria; 9 childrenwerehaving hypertension,
dl withglomerular hematuria,

DISCUSSION

We prospectively enrolled and studied 62 children with
macroscopic hematuriaover two yearsand found glomerular
causesto be more common and persistence of hematuriain
one-sixth of thepatients.

Morethan half of thechildrenwith grosshematuriawere
due to glomerular origin, unlike the profile observed by
others, wherethe non-glomerular causespredominated [8,9].
The latter studies belong to a geographical and ethnic
background different from ours. It is possible that in a
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WHAT THIS STUDY ADDS?

« Glomerular etiologies predominated in children with macroscopic hematuria seeking medical care, with post-
infectious glomerulonephritis being more common than IgA nephropathy.

devel oping country, theremay beadelay in presentationor a
referral biasto aspeciality centre. Further, the present study
showedthat IRGN wastheleading diagnosisin childrenwith
gross hematuria of glomerular origin, a finding which
contradicts existing reports where 1gA nephropathy has
been the commonest glomerular etiology of macroscopic
hematuria[8-11]. Even considering that some cases of IgA
nephropathy may have been missed among the cases with
unproven etiology in our study; ill, the figure of IRGN
clearly surpasses the number of IgA nephropathy. It should
be acknowledged that though the incidence of IRGN has
abated in industrialized countries, it is still one of the most
common renal disordersin childrenin devel oping countries
[12,13] and therefore, accounts for the major proportion of
macroscopic hematuria.

Nearly one-third of the children in this study presented
as RPGN, higher than that reported in previous pediatric
studies[6-9]. Whilelong-term follow-up studies, describing
crescentic GN have shown aplethoraof etiol ogiesof RPGN
[4,24], our study of over twoyears, found diffuseproliferative
and C3 dominant GN asthe commonest findingsin RPGN.
Though nearly 35% of children with AKI in our study
required dialysis support, the recovery rate (over 85%) was
higher, comparedtoexisting literature[15].

While 16%o childrenwerenot freeof RBCinther urine, at
thelast follow-up, nearly aquarter of the children with gross
hematuriahad persistent hypertension. Studiesdealing only
with glomerulonephritis report 0-35% children having
persistent urinary abnormalitiesand hypertension at follow-
up[4,11,13].

Children presenting with grosshematurianeed thorough
evaluation andrisk stratification, becauseglomerular causes
could account for a major proportion, especiadly in
developing countries.

Ethics clearance: Institutional Ethics Committee, MAMC; No.
F.VIEC/IMAMC/58/03/2017/No. 33, dated August 23, 2017.
Contributors: KM conceived and planned the study with critical
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related investigations. KM analyzed the dataand wrotethe primary
draft. All authors approved thefinal manuscript.
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Objective: We aimed to evaluate the clinical profile and radiological findings of children with
nutcracker syndrome (NCS) and to assess the association between the parameters.
Methods: A retrospective analysis of the clinical, laboratory and radiological parameters of
children diagnosed with NCS between January, 2011 and October, 2017 was done.
Results: Of a total of 29 patients [19 girls, 65.5%] with NCS, having a mean (SD) age of 10.8
years, 72.4% had BMI <-2SD. Approximately half of the patients (51.7%) were
asymptomatic. Left flank pain was commonest (9/29; 31%) symptom, followed by
macroscopic hematuria (4/29; 13.8%). Isolated proteinuria was seen in 9 children. There
was no significant difference between the symptomatic and asymptomatic patients in terms
of Doppler ultrasonography findings. All patients were followed up conservatively, 5
received enalapril therapy for moderate proteinuria. Conclusion: NCS should be
considered in children, especially with low BMI, presenting with orthostatic proteinuria and

hematuria, with or without left flank pain after ruling out the common causes.
Keywords: Flank pain, Hematuria, Left renal vein, Proteinuria, Doppler ultrasound.

utcracker phenomenon refers to compression
of the left renal vein (LRV) most commonly
between aorta and superior mesenteric artery
[1], resultingindilatation of LRV andincreased
venous pressure. Nutcracker syndrome (NCS) or |eft renal
vein entrapment syndrome may be anterior NCS resulting
from compression of the renal vein between the aorta and
mesenteric artery, and posterior NCS resulting from
compression of the LRV between the aorta and corpus
vertebrae [1,2]. Patients with NCS often reman
asymptomatic and areusually diagnosed incidentally during
radiological examination. However, in some cases, it may
manifest as macroscopic hematuria, moderate to severe
proteinuria, severeflank painand varicocele[3]. Autonomic
disturbances and gonada vein syndrome (dysmenorrhesa,
dyspareuniaand varicocel€) haverarely been reported [4].

Thediagnosisof NCS, may be confirmed by rena vein
Doppler ultrasonography (DUS), computed tomography
angiography (CTA), magnetic resonance angiography
(MRA) or rend venography (RV). Though renal veinDUSis
an easy and non-invasive method with a sensitivity of 70-
90% and a specificity of 89-100% [5,6], there is no clear
consensus on the measurement va ues, thereby making the
assessment partially subjective.

Thisstudy was doneto describetheclinical, |aboratory
and radiologica findings of children diagnosed with NCS

INDIAN PEDIATRICS

and to assess the relationship between the clinical features
andtheradiol ogical measurements.

METHODS

Thisretrospectivestudy included childrenfrom 0-18 yearsof
age, presenting to our child nephrology outpatient clinic
between January, 2011 and October, 2017, who were
diagnosed with NCS. Clinical symptoms and investigation
details were retrieved from records. Cases had been
diagnosed with NCS based on their symptoms, clinical
findings and left renal vein DUS findings. The study was
approved by theethical board of our hospital.

Findings of urinalysis wereinterpreted as per standard
recommendations|[7]. Radionuclide scintigraphy was done
to rule out scars in patients with proteinuria and recurrent
urinary tractinfection.

In children suspected to have NCS, the diagnosis had
been confirmed using pre-defined criteriaof DUS[3,8] viz.,
hilar/aortomesenteric diameter ratio of |eft rend vein>4; angle
between the superior mesenteric artery and the aorta <45°;
collateral  formation between rena hilum and
retroperitoneum; and, peak velocity ratios between aorto-
mesenteric and rena hilum portions>5. DUSwasdoneusing
ultrasonography device (Toshiba Aplio 500, Toshiba
Medical Systems) with high frequency linear and convex
probe. In asmall number of cases in which adequate data
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could not begenerated by DUS, CTA or MRA methodswere
used.

Satigtical analysis. IBM SPSS Statistics 24 program (IBM
Corp.) was used for gtatistical anadlysis. The relationships
between continuousvariableswereexamined by correla-tion
analysis. Comparison of independent groups was done
using Mann Whitney U test. The significance level was
taken as95% Cl and aP value<0.05.

RESULTS

A total of 29 patients[19 girls, 65.5%] with NCS, having a
mean (SD) age of 10.8(3.2) yearswereincluded. Themean
(SD) timeof follow-up was 39 months. Themean BMI was
15.8kg/m? (Tablel), with 72.4% havingaBM| <-2SD; nearly
half (51.7%) were asymptomatic. While the most common
symptom was left flank pain in 9 (31%) children, isolated
proteinuriawas the most frequent abnormality inurinein 9
(31%) children (Table I). There were no patients with
extrarenal symptoms. The mean (SD) 24-hour urine protein
excretion was 9.1 mg/m?h. None had nephrotic-range
proteinuria (>40 mg/m?/hr). Majority 27/29 (93.1%) had
anterior NCS

Theratio of left renal hilum diameter to aortomesenteric
diameter varied between 1.4-7.7 withameanvalueof 5.0. In
addition, the mean value of the velocity ratio of
aortomesenteric and hilar portionsof LRV was4.0. Themean
(SD) aortomesenteric angle (AMA) value was 29.8 (8.5)°.
Thehilum/aortomesentericregiondiameter ratio [5.2(2.0-7.5)
vs 4.5 (1.4-7.7); P=0.12], aortomesenteric region /hilum
velocity ratio[4.5(1.0-10.0) vs 3.4 (2.0-6.0); P=0.71], and the
aortomesenteric angle [30.5 (18.0-49.0) vs 30.0 (9.0-42.0)

Tablel Clinical and Laboratory Characteristicsof Children
With Nutcracker Syndrome

Characteristics Value
Girls, n (%) 19(65.5)
Age(y); mean (SD) 10.8(3.2)
BMI z-score, median (IQR) -1.0(-3.2,-1.4)
Symptomatic,2 n (%) 14 (48.3)
Left flank pain 9(31)
Macroscopic hematuria 4(13.8)
Urinaryfindings,? n (%)

Isolated proteinuria 9(3D
| solated mi croscopic hematuria 3(10.3)
| solated macroscopic hematuria 4(13.8)
Microscopic hematuriaand proteinuria 5(17.3)
Tenderness and microscopic hematuria 5(17.3)
Tendernessand proteinuria 2(6.9)

BMI: Body mass index. 20ne child had pelvic pain. "One child had
pelvic pain, microscopic hematuria and proteinuria.
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degree; P=0.56] were not significantly different between
symptomatic and asymptomatic children, respectively with
nutcracker syndrome.

All patients were followed conservatively and none of
the patients required surgica treatment. Five patients
received enalapril for proteinuria. Endapril wasalsousedin
two patientshaving type 1 diabetesbesidesNCS.

DISCUSSION

Nutcracker syndrome has been described as one of the less
known causesof hematuriaand proteinuriainindividualsof
all agesfrom late childhood to middle-aged adults. Though
rare, it is possible that many patients investigated for
hematuria or proteinuria, could have had underlying NCS,
whichwasmissed duetolack of awareness.

Asreportedin literature, our study also found that NCS
is found commonly in and around the pubertal age group
[3,5], withahigher frequency amongfemales[9]. Itisthought
that venous congestion in the pelvic region due to the
vasodilator effect of progesterone, increases pain, and
women are more symptomatic and thus more easily
diagnosed[8]. However, the symptom frequency wassimilar
in both gendersin our study. With rapid increase in length
and hence low BMI during puberty, the angle between the
superior mesenteric artery (SMA) and the aortaisnarrowed,
andthismay causeacompression of LRV and NCS[8]. Our
study showed ahigh proportion (72.4%) of children having
lowBMI.

Inour study, almost similar proportionsof childrenwere
present in the symptomatic and asymptomatic groups.
Consistent with previousreports[10], the abdominal or left
flank pain was not severe and did not need treatment. Our
study re-confirmsthat proteinuriainthesechildrenisusualy
mild. Therewasno evidenceof rena impairmentinany of our
patients over the follow-up period. NCS usually does not
lead to chronic kidney disease becauseit affects onekidney
and entrgpment symptomsimprovewith age.

As per recommendations, DUS was performed as the
firstimaging modality in our study. It isknown to havea69-
90% sengitivity and 89-100% specificity for thediagnosisof
NCSJ[5,11-13]. Tothebest of our knowledge, thereareasyet
no accepted radiologicd criteria for diagnosing NCS in
children. Measurements during childhood vary dueto age,
LRV sampling areais smaller and the AMA valueiswider
compared to adults[5,6,14]. Dueto the high sensitivity and
specificity of AMA measurements [14], there is no
requirement tomeet al diagnogtic criteriain pediatric patients
for thediagnosisof NCS. Inour study, though all patientsdid
not meet al the diagnostic criteria completely, but the
majority of them were diagnosed with NCSusing DUS. In
contrast to some previous studies, we found that the hilum/
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asymptomatic children with nutcracker syndrome.

WHAT THIS STUDY ADDS?

* No difference was found in Doppler ultrasound measurement parameters between symptomatic and

aortomesenteric  diameter and  aortomesenteric/hilum
velocity ratio was not higher in the symptomatic group.

[912].

With increasing age and weight of the children, up to
75% decreasein clinical symptomsisreported, and theneed
for surgery isextremely low [ 15]. None of the patientswith
NCSinour study required surgical treatment.

The main limitations of our study are that it is single-
center and retrospective. Sincethe study wasretrospective,
the association between exerciseand the patients’ symptoms
other than proteinuria could not be assessed.

To conclude, NCS should be considered in children,
especialy with low BMI, presenting with orthostatic
proteinuria and hematuria, with or without left flank pain.
After common causes of hematuria and proteinuria are
reasonably ruled out by clinica history, examination and
urindysis, it is prudent to radiologically evaluate for NCS
before subjecting the patient to invasive procedures
including renal biopsy. NCSisaréatively benign cause of
proteinuria and hematuria, which can be managed
conservatively with close follow up, depending on the
severity of symptoms.
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Objective: To describe the clinical profile and outcome of emergencies in children with
chronic kidney disease (CKD). Methods: This retrospective analysis studied children with
CKD presenting with acute emergencies. The clinical profile, renal and patient outcomes
were compared between incidentally diagnosed - iCKD, previously diagnosed not on
dialysis - pCKD and those on maintenance dialysis - dCKD groups. Results: 82 children (67
boys, median age — 8 years) with 99 visits were included. Uremic encephalopathy was the
most common emergency in iICKD (64.7%) and pCKD (38.4 %), and access-related
infections (32.1%) in dCKD group. Children with iCKD had higher Pediatric Risk of Mortality
score (P<0.001), emergent initiation of dialysis (P=0.03) and discontinuation of treatment
(P<0.001) when compared to the pCKD group. Conclusion: Uremic encephalopathy and
access-related infections were the most common emergencies in children with CKD.

Incidentally diagnosed CKD had a worse clinical profile and outcome.

Keywords: Dialysis, Emergency department, Uremic encephalopathy.

hronic kidney disease (CKD) related life-

threatening emergencies like hyperkalemia,

severe hypertension, heart failure, have been

shown to be preventable by timely care and
regular follow up[1]. Unfortunately, for many patientswith
CKD in developing counties, the first contact with the
nephrologist isin the emergency department (ED) when
they present with life-threatening complications[2]. These
late presentations often requireintensive care, and urgent,
unplanned initiation of dialysis, leading to poor outcomes
with high risk of treatment failure and mortality [2]. In
children, delayed diagnosisisnot uncommon, especialy in
resource-poor settings [3]. In children on dialysis, poor
compliance to therapy, inadequate therapy, and socio-
economic factorsmay resultin unplanned visitsto ED and
life-threatening complications.

Thereislimited exploration of ED visitsin pediatric
CKD from developing countriesin literature. This study
was conducted to know theclinical profileand outcomes of
acuteemergenciesin childrenwith CKD.

METHODS

The study is an analysis of hospital records of children
with CK D presenting with acute emergenciestothe ED of a
tertiary carehhospital between January, 2016 and December,
2018. Clearance of the protocol with waiver of informed
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consent was obtained from institutional ethicscommittee.
We extracted and included dataof children (1 monthto 18
years) with CKD stages|11-V/V D, presenting with CKD-
related emergencies. Emergencies unrelated to CKD and
emergencies in children with renal transplan-tation were
excluded. Repeated ED visitsrequiring hospitalizationin
the same child were considered as separate events. Based
on the severity of illness, patients were admitted in
pediatricintensivecareunit (PICU) or in High-dependency
unit (HDU).

Children diagnosed as CK D for thefirst timeduring the
ED visit, and children with known diagnosisof CKD stage
I11-V but not on dialysiswere categorized asincident-CKD
(iCKD) and prevaent-CKD (pCKD), respectively. Thoseon
mai ntenance continuous ambulatory peritoneal dia-lysis
(CAPD) or hemodiaysis(HD) werecategorized asdialysis-
CKD (dCKD).

Estimated glomerular filtration rate (eGFR) was
calculated using modified Schwartz formula[4]. Staging of
CKD was based on the highest eGFR documented in the
preceding three months for pCKD, according to KDIGO
guidelines [5]. Definitions of acute CKD-related emer-
gencies were as per standard guidelines [6]. All emer-
gencies were managed according to standard protocols.
Pediatric risk of mortality score(PRISM 1V) wascalculated
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at thetimeof admissionto PICU [7]. PRISM 1V score<10
and >10were categorized asmild risk and moderate-to-high
risk for mortality, respectively [8]. Renal outcome was
defined asdialysis-dependency at discharge among those
not on dialysis, while mortality and duration of hospital
stay were considered as patient outcomes.

Satistical analysis: All analyseswere performed using R
statistical software version 3.6.1. Continuous variables
were compared using Mann-Whitney U test and Kruskal -
Wallistest and categorical variablesusing chi-squaretest.
Oddsratio (95%ClI) for outcome measureswas cal cul ated
using logistic regression.

RESULTS

Therewere118visitstothe ED, of which 19in childrenwith
renal transplantation were excluded. Eighty-two children
(67% boys) with 99 visitswereincluded. Among these, 17
(20.7%), 26 (31.7%) and 39 (47.5%) children belonged to
iCKD, pCKD and dCKD groups, respectively. Fourteen
childrenin dCKD group required more than one hospital
admission. Demographic profile of the cohort isdescribed
inTablel.IndCKD group, 36 (92.3%) wereon CAPD and 3
(7.6%) on maintenance-HD through arteriovenousfistula.
Themedian (IQR) eGFR iniCKD and pCKD groupswas
11mL/min/1.73m?(10,12.1) and 23 mL/min/1.73m? (19,35)
(P<0.001). About one-third of children (35.3%) required
admissionto PICU, withahigher proportioniniCKD group
(P=0.07).

Children with iCKD had higher number of
complications compared to pCKD and dCKD groups
(P<0.001) (TableIl). The most common emergency was
uremic encephalopathy in iCKD (64.7%) and pCKD
(42.3%), and infections (32.1%) in dCKD group, with
peritonitisbe ng the most common infection (25%). Among
the 14 children in dCKD group having more than one
admission, preventable causes (hypertensive emergen-
cies, hyperkalemia, cardiac failure) accounted for 54.5%
admissions. Patientsin iCKD group had ahigher median
PRISM 1V scores (P<0.001) and a higher proportion of
children with PRISM score >10 (P=0.001) compared to
other groups. Serum calcium, bicarbonate and hemoglobin
concentrationsweresignificantly lower intheiCKD group
compared to other groups.

Hyperka emia(median potassium 6.4 (6.3, 6.8) meg/L )
was seen in 8 children. Six of these had ECG changes of
hyperkalemia, none had ventricular tachycardia and five
required dialysis. Children with hypertensive encephal o-
pathy (n=19) were managed with sodium nitroprusside
(n=9) and intravenous labetalol (n=10). The need for
emergent initiation of dialysiswassignificantly higher in
the iCKD (76.47%) compared to pCKD (42.3%) group

INDIAN PEDIATRICS
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Table | Profile of Children With Chronic Kidney Diseases
Presenting With Acute Emergencies

Characteristics iCKD pCKD dCKD
(n=17) (n= 26) (n=39)

Age(y)? 5.0 9.0 9.0
(0.9,9.00 (6.0,13.8) (5.0,15.0)

Weight (z-score)P 24 -32 -35
(-36,-1.7) (-4.2,-2.6) (-4.5,-2.4)

Height/length (z-score)  -3.5 -3.6 -3.6
(-4.7,-33) (-3.9,-3.3) (-4.3,-3.1)

CKD stage?

H-1ve 3(17.6) 21(80.7) -

Ve 14(82.3) 5(19.23) -

vd - - 39 (100)

eGFR (mL/min/1.73m2)¢ 11 23 -
(10,12.1)  (19,35)

Etiology of CKD2

Non-glomerular 12(70.5) 20(76.9) 32(82.0)

Glomerular 5(29.4) 6(23.0) 7(17.9)

Values in median (IQR) or 2no. (%). CKD-chronic kidney disease;
iCKD-incident CKD; pCKD-prevalent CKD; dCKD-dialysis CKD;
eGFR-estimated glomerular filtration rate. ®P=0.05, °P<0.001. —
indicates not applicable.

(P=0.03). Hemodiaysiswasthe most common modality for
emergency dialysis(83.3%).

In pCKD group, on comparing the children requiring
maintenance dialysiswith those continued on conservative
management at timeof discharge, median (IQR) eGFR prior to
admission was comparable (23 (19, 37) vs 22 (19, 31) mL/
1.73m?/min; P=0.815), but lower hemoglobin (7.4 (6.7,8.3) vs
(8.8(8.3,10.3); P=0.04) and higher number of complications(2
(2,4) vs1(1,2); P=0.003) during admiss onwerenoted.

Treatment discontinuation was significantly higher in
iCK D group (P<0.001) and more preva ent among patientsof
| ower socioeconomic status(11.6%, P=0.25). After adjusting
for severity of illnessat admission, childreniniCKD group
weresignificantly morelikely to have emergent initiation of
didyss(OR (95%Cl) 4.43(1.13-17.34); P=0.03) and treatment
discontinuation (OR (95%Cl) 21.81(3.90-121.84); P<0.001)
compared to pCKD group.

DISCUSSION

Thisretrospective analysis of emergenciesin children with
CKD found that about 21% of the cohort was newly
diagnosed with CKD while presenting with an acute life-
threatening emergency. Uremic encephalopathy was the
most common etiology iniCKD and pCKD group. Repeat
hospitdi zationsweremorecommonindCK D group.

Prevalenceof newly diagnosed CK D (21%) in our study
iscomparable to previous datafrom India (25%) [3,9]. We
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Tablell Clinical Profileand Outcome of Children With Chronic Kidney Diseases Presenting to the Emergency Department

pCKD(n=26 visits) dCKD(n=56 visits)

Characteristics iCKD(n=17 visits)
Emergenciesper admission@? 2(2,4)
Biochemical profile?

Hemoglobin (g/dL)° 6.1(5.4,6.5)
Plasmabicarbonate (mEg/L)P 11.3(8.1,15.3)
Serum potassium (mEg/L) 5.4(4.4,6.3)
Serum calcium (mg/dL)P 7.8(7.1,8.1)
Etiological profile

Hypertensive emergencies 6(35.3)
Severe hyperkalemie® 2(11.8)
Symptomatic hypocal cemia 4(23.6)
Severeanemia 4(23.6)

Acute cardiac dysfunction 6(35.3)
Uremic encephal opathy® 11(64.7)
Severity of illness

Admission to PICU 10(58.8)
PRISM IV scoreab 11.5(10.2,13.7)
Mechanical ventilation 3(30)
Inotropes 5(50)
Emergent initiation of RRTC 13(76.4)
Indicationsfor RRT®

Uremia 8(61.5)
Volumeoverload 6(46.1)
Hyperkalemiad 2(15.4)
Hemodialysis 11(84.6)
Acute peritoneal dialysis 2(15.9)
Timeinterval for initiation of dialysis(d)? 1(1,1)
Outcome

Discharged® 11(64.7)
Dialysisdependency at discharge 12(70.7)
Duration of hospital stay (d)2 13.0(9.0,23.0)
Discontinuation of treatment® 6(35.3)

2(1,3) 1(1,2)
8.4(7.3,9.1) 7.6(6.8,9.6)
14.7 (13,21.4) 20.5(17.1,21.6)
47(395.7) 47(4.1,5.4)
8.8(7.4,9.2) 9.2(8.4,9.6)
4(15.4) 15(26.8)
2(7.7) 2(35)
4(15.4) 4(7.1)
6(23.1) 11(19.6)
2(7.7) 9(16.1)
11(42.3) 5(8.9)
9(34.6) 16 (28.5)
8(7.0,9.0) 10.5(9.2,12.5)
3(33.3) 10(62.5)5(31.2)
3(33.3)

11(42.3) -
5(50)

6(60)

1(10)

9(81.8)

2(18.2) -
1(1,15) -
24(92.3) 55(98.2)
11(42.3) -
5.0(4.0,10.2) 85(5.0,16.0)
2(7.6) 0(1died)

Data presented as no. (%) or 2median (IQR). - indicated not applicable. CKD-chronic kidney disease; iCKD-incident CKD; pCKD-prevalent
CKD; dCKD-dialysis CKD; PICU-pediatric intensive care unit; PRISM [V-pediatric Risk of Mortality 1V, RRT-renal replacement therapy;
HD-hemodialysis; PD-peritoneal dialysis. °P<0.05. "Compared only between two groups; 9With ECG changes; ®RRT in one child of iCKD

group for refractory acidosis.

found that iCKD presented with more severe illness and
need for emergent dialysis. Studies in adults have shown
that latereferral isassociated with more severecomplications
attimeof presentation[10-12]. A similar study inadultsfrom
Africafound that uremiaand sepsisaccounted for about 80%
admissions [11]. In contrast, a study from the developed
world showed that cardiopulmonary complicationswerethe
most common emer-genciesin adults with advanced CKD
[13]. These differences probably reflect delayed diagnosis
and inadequate dialysisin resource-poor settings.

Emergent initiation of dialysisand itsindicationswere
similar to the reported proportion seenin adults[11]. Inour
study, mgjority of children were initiated on RRT early in
contrast to delay in initiation of dialysis noted in other

INDIAN PEDIATRICS

studies[11]. Mgority of our CKD patients(42.3%) remained
dialysis-dependent at discharge and required unplanned
initiation of maintenancediaysis, comparablewith previous
studiesin adultsreporting 30%[14]. Cardiovascular disease,
low hemoglobin levels and low serum abumin were
associated with sudden unexpected fal in eGFR and
precipitous initiation of dialysis [14]. Among those who
discontinued treatment, al patientsweredialysis-dependent
and a mgjority belonged to low socioeconomic status and
iCKD group. Low socio-economic status and lack of
insurance support wereidentified asimportant risk factorsfor
discontinuation of treatment in resource-poor settings
[10,11]. A systematicreview showed that disease awareness,
access to hedthcare, and geographical remoteness were
important reasonsfor delayed diagnosis[15].
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WHAT THIS STUDY ADDS?

« Children incidentally diagnosed to have chronic kidney disease in the emergency department had more
severe complications and were at high risk for emergent initiation of dialysis.

Though our study has the inherent limitations of a
retrospective study, it highlights the prevaence of
preventable emergencies, and need for multipleadmissions
inchildrenwith CK D, which could potentially beavoided by
better ambulatory care. A significant proportion of childrenin
late stages of CKD required unplanned initiation of
maintenance dialysis which can be prevented by increased
clinical scrutiny and informed decision making for early
plannedinitiation of dialysisin thishigh-risk group.
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Objective: To describe our experience in treating children afflicted with orbital cellulitis.
Methods: A retrospective analysis of hospital records of children afflicted with orbital
cellulitis was conducted between 2005-2018. Clinical, laboratory and radiology
characteristics as well as management, microbiological data, and outcomes were collected.
Results: Of the 94 patients, painful restriction of ocular motility was observed in 37.2% and
proptosis in 34%, whereas, only 18% of the children presented with both classical signs.
Children aged older than 9 years presented with markedly elevated inflammatory markers
i.e., leukocytosis and C-reactive protein (CRP). Only a minority (12, 12.4%) required
functional endoscopic sinus surgery. Conclusion: Our data support the general approach
that orbital cellulitis should be initially managed conservatively with close monitoring; since,

only a minority of patients require surgical intervention.

Keywords: Management, Subperiosteal abscess, Streptococcus, Surgery.

rbital celulitis, an inflammation of the post-
td tissue of theeye, ismoreprevalent inthe
pediatric population, and is considered a
serious medica condition with potential life-
threatening complications, ocular aswell asintracranial. In
most cases, the infection results mostly from sinus disease.
Worldwide, pediatric centers differ in their diagnostic and
clinical practice, consequently, practice guidelines for the
management in children are lacking [1]. Although, severa
studies have endeavored to outline criteria for surgical
management, the mgjority have only been small case series
[2,3]. Therefore, weshareour tertiary center’sexperiencein
treating a relatively large cohort of children with orbital
cellulitis in order to discover the specific population who
could benefit from oneapproach over the other.

METHODS

This review of hospital records was conducted at the
Schneider Children’s Medicd Center of Isragl, the largest
pediatric hospital inlsragl. Medical recordsof dl previoudy
hedlthy hospitalized children between January 1, 2015and 31
December, 2018 wereincluded. Orbita cellulitiswasdefined
asany clinical signof orbital involvement, proptosis, painful
extraocular motion, ophthalmoplegia, visual impairment or
chemosis, and/or post-septal inflammation observed on
computed tomo-graphy (CT) [4]. Childrenwereexcluded due
toany anatomic defectsof theorbit or known chronic medical
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history. For each enrolled case, demographic, clinica,
laboratory, microbiology and imaging data were obtained.
Broad coveragewith betarlactam antibiotics (mainly, second
and third generation cephal osporin) and clinda-mycin was
initiated. Imaging studieswere performed in cases of severe
manifestation or suspected complications.

The study was approved by the ingtitutional Helsinki
committeeand our ingtitutiona review board.

Satistical analysis: All analyses were performed using the
IBM-SPSS program (IBM Corp.) Version 22.0. Chi-square
test and one way ANOVA were used for the analysis. A P
valueof <0.05wasconsidered statistically significantinthe
regression analysis.

RESULTS

During the study period, we treated 94 cases (62 males) of
orbital cellulitis, al unilaterd . Mean ageat presentationwas
5.6 years(range: 9 months-16 years). At presentation, fever
>38 °C (72.3%) and nasa congestion (20.2%) were most
commonly recorded (Table I). Interestingly, fever was
significantly more commonin younger than 9 year children
comparedto older children (P<0.05). Clinicaly, whereas, dl
children presented with periorbital edema, a painful
restriction of ocular motility was observed in 37.2% and
proptosisin34%. Only 17 (18%) children presented with both
classical signs (proptosis and pain in ocular matility). The
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average white blood cell count (WBC) was 14.7x10%L
(range: 4.4-35x10%L) and C-reactiveprotein 9.2 mg/dL (range
0.06-35 mg/dL). The levels of acute phase reactants were
significantly higher intheyounger children (Tablel). In57
(60.6%) of the cases, sinusitis was observed either by an
ENT examination or imaging. Of the 94 cases, 67 (68%) had
undergone a CT (35 a admission and 34 during
hospitdization); two children underwent asecond CT during
hospitalization. Of these, 30 (44.7%) werediagnosed witha
subperiosteal abscess.

Seven children, out of the 12 who had undergone
functiona endoscopic sinussurgery (FESS), demons-trated
positivecultureswith GroupA streptococcus. An analysisof
these patients showed no correlation between any of the
clinical, laboratory or imaging findings, inclu-ding the
presence of a subperiosted abscess and surgical
intervention. Todate, dl of thechildrenhavefully recovered.

DISCUSSION

Our study examined theclinical presentation and outcomes
of arelatively large cohort of pediatric orbita cellulitiscases
presented to a large affiliated center. In accordance with
previous studies [5-7], our data supports the finding that
sinusitisis a major preceding cause of orbital cellulitisin
children. Of interest, in our study, pansinusitis was the

Table | Demographic and Clinical Characteristics of
Pediatric Patients With Orbital Cellulitis (N=94)

Characteristic All Age<9y Age9y
patients n=70 n=24
Male 62(65.9) 46(65.7) 16(66.7)
Fever >38°C 68(72.3) 59(84.3) 9(37.5)
Previousantibiotictreatment 19(20.2) 16(22.8) 3(12.5)
Length of hospital stay (d)° 8.63(3.1) 8.61(3.0) 8.7(3.6)
Symptoms
Nasal congestion 19(20.2) 11(15.7) 8(33.3)
Headache 16 (17) 10(14.3) 6(25)
Examination findings
Redness/swellingof eyelid  94(100) 70(100) 24(100)
Limitation/painineye 35(37.2) 24(34.2) 11(45.8)
movement
Proptosis 32(34) 25(35.7) 7(29.1)
Laboratory markers?
Leukocytosis >15x10%L2  38(40)  32(45.7) 6(25)
CRP>10mg/dL2 33(35.1) 28(40) 5(20.8)
Imaging findings (n=67) (n=47) (n=20)
Cellulitisand/or sinusitis 37(55.2) 25(53) 12 (60)
Subperiosteal abscess 30(44.7) 21(44.7) 9(45)

Values in no. (%) or “mean (SD). 3P<0.05 for comparison between the
two age groups. before/at presentation.
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leading diagnosis comparable to other studies [7], and the
classic presenting symptomsof orbitd cellulitiswereseenin
only 18%children.

Severeocular presentation remainaclassicindicator for
surgery [6], nevertheless, previous studies have reported
other risk factorsfor amore severedisease. Rudlog, et al. [8]
found that proptosis, pain with external ocular movement,
and ophtha moplegia were associated with a more serious
disease and presence of an abscess [8]. Yet, 50.5% of our
patients afflicted with an abscess, did not experience these
symptoms. We believe that in addition to these signs, a
clinica evaluation with a high index of suspicion is
warranted, especialy in cases of periorbital edema which
oftenlimitsthephysical exam. Inthese suspected cases, aCT
examination should be considered [9,10]. Our rate of CT
scans is smilar to a large USbased multicenter
observational study reporting a median CT scan rate of
74.7%][11]. At present, no universal imaging protocol exists
[12]. Webelievethat aCT scan should bereserved for those
pediatric patients where the results would assist in
determining a change in medical treatment from antibiotic
trestment only to surgical intervention. Other reasons for
contemplating imaging studiesistheinability to perfforma
complete eye evaluation, proptosis, ophthalmoplegia, pain
with external ocular movement, deteriorating visua acuity or
central symptoms (i.e. seizures, focal neurol ogic deficits, or
atered mental satus) [10-12].

At our center, the children diagnosed with orbital
cdlulitisweretreated with acombination of intravenous2nd/
3rd generation cephal oporinsand clindamycin, considering
thelocd prevailingorganisms[13,14].

In the past, orbital cellulitis was considered a surgica
disease, especialy inthe presence of asubperiosted or intra-
orbital abscess, necessitatingimmediatesurgical drainagein
additiontoantibiotic therapy [ 15]. Surgical interventionwas
required for only the minority of our described cases.
Interestingly, no clinical findingsor laboratory markershad
predicted which patients would require an intervention,
including age, ashad been previously described [16]. When
reviewing each specific case, 10 out of the 12 children
showed clinica and laboratory deterioration (eye
examination and laboratory results). Overal, our data
support thegeneral approachthat orbital cdlulitisinchildren
should be initidly conservatively managed. Closely
monitoring this treatment protocol is essential since a
minority of patientswho fail to respond to empiric therapy
can rapidly deteriorate, and develop complications as
previoudy described [17,18].

Our study has severa limitations. Firgtly, its
retrospectivenature. Secondly, duetotherelatively rarity of
orbital cellulitis, thenumber of children enrolledinthe study
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WHAT THIS STUDY ADDS?

« Orbital cellulitis in children can be successfully managed with a conservative approach, and only a minority of
patients requires surgical intervention, if they show no improvement in clinical and laboratory parameters.

was limited. Nonetheless, this is still one of the largest
pediatric cohorts reported. Furthermore, the fact that the
study occurred in one large affiliated center gave us the
opportunity to observe trends which might change over
time. Although, strong recommendations regarding proper
surgical interventions were not presented due to the small
number of cases requiring surgica intervention, our study
stresses the importance of proper management and close
monitoring of pediatric cases.

We believe, that most children diagnosed with orbital
cdllulitis can be managed conservatively, with only a few
requiring surgical intervention. Pediatriciansaswell as ear,
nose and throat physicians and ophthalmologists should be
aware of every aspect of this uncommon but, neverthel ess,
serious medical condition. Larger prospective studies are
essential in order to update our knowledge and find the
optima management for each child.
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Objective: We aimed to identify key barriers to Water Sanitation and Hygiene (WASH)
promotion and infant diarrhea prevention services delivered by Accredited Social Health
Activists (ASHAS) in rural India. Methods: A case-study was conducted across nine tribal
villages in Banswara district (Rajasthan), where in-depth observational and qualitative data
was collected from frontline health workers and infant caregivers. Results: ASHAS'
prioritization of their incentive-based link-worker tasks over their health activist roles, limited
community mobilization, and lack of monitoring of such activities hindered the delivery of
WASH promotion and infant diarrhea prevention services. Caregivers’ lack of trust in
ASHA's health knowledge and preference for private providers and traditional healers also
hindered the uptake of ASHA's health promotion services. Conclusions: Strengthening
ASHAS’ health activism roles and building trust on frontline health workers’ knowledge
among tribal communities will be the key to address the determinants of child malnutrition
and stunting and accelerate progress towards the national development agenda.
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iarrheal diseasesremain apressing concernfor

child hedlth in rura India, as they are till the

third leading cause of child mortality and

linked to child malnutrition and stunting [1,2].
Improved water, sanitation and hygiene (WA SH) conditions
can prevent alarge proportion of diarrheal diseases[1]. To
raise awareness about safe WASH practices and infant
diarrhea infection risks at the grass-root level, Accredited
Socid Hedlth Activists (ASHAS) bear an important role.
ASHAs serve as. i) link-workers, facilitating access to the
hedthcare system and providing community-level caretothe
rural populations, and ii) as headlth activists, raising
awareness on the social determinants of health. Alongside
other frontline health workers, ASHAs are expected to
provide child hedlth, hygiene and nutrition education and
mobilize communitiestowardssafe WA SH, using platforms
liketheVillageHeathand Nutrition Days(VHND) [3]. The
ASHA's performance is incumbent upon multiple factors,
including personal factors such as her education and
domicile; professiona factors such asrecruitment, training
and incentives, and, organizationa factors such as
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monitoring and supervision [4]. Factors that hinder the
ddivery of WASH promation and diarrhea infection risk
awvareness services in particular, have not yet been
adequately investigated.

Understanding potential gapsin WASH promotion and
infant diarrhea prevention services at the grass-root level
may prove crucial to unlocking current bottlenecks for the
acceleration of progress to meet national and international
child stunting targets (e.g., POSHAN mission) [5]. Wedraw
upon in-depth qualitative and observationa evidence
collected during acommunity-based case-study intherural
tribal district of Banswara, Rgjasthan, to unravel unique
community perspectives and identify key barriers for the
ddivery and uptake of WA SH promotionandinfant diarrhea
prevention services.

METHODS

The case-study was conducted acrossninetribal villages of
two administrative blocks of Banswaradigtrict, where over
93% of thepopulationisrura and 75% from scheduled tribes
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[6]. In rurd Banswara, over 50% of children under-5 are
stunted and female literacy remains below 50% [7]. Since
ASHA'sintroductionin 2005, 86% havereceived at least 10
days of training [8]. Across the study villages, 88% of
households have access to an improved drinking-water
sourceand 21% useimproved sanitation facilities, asper the
household survey of the PANChSHEEEL Projectinthesame
villages[9].

One field researcher (JVG) and two locd field
investigators who had prior training and experience in
quditativeresearch, conducted daily field visitsto the study
villagesfrom September to December, 2019. Semi-structured
quditative methods were used with purposive sampling
strategies until theoretical saturation on thefrontline health
workers and caregivers perspectives on WASH and child
health was reached. Key informant interviews (K11s) were
carried out with all ASHAs and Auxiliary Nurse Midwifes
(ANMs) across the case-study villages. To capture the
caregivers perspectives, house-holdvisits, whichinvolved
semi-structured interviewswith caregivers, werecarried out
acrossfour of the nine case-study villages, which were sub-
selected based on those villages with stronger rapport-
building with the study team. Households with an under-2
child were selected based on maximum variation purposive
sampling criteria. Focus group discussions (FGDs) were
carried out in each of thefour villages, with 6-9 mothersat a
time [10], and maximizing variation among participants by
purposively sampling mothers from geographically
dispersed households. Semi-structured VHND obser-
vationswere conducted acrossfour different villageswhere
thestudy teamwasinvitedto attend (Tablel).All Klls, FGDs,
and VHND observations were conducted at the anganwadi
centersand lasted 30-90 minutes.

The study was approved by UCL Research Ethics
Committeeinthe UK andthel IHMR Review Boardin India,
and writteninformed consent wasobtai ned.
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Table| Semi-structured Data Collection Events

Data collection methods Number of events

Kll withASHASs 10

KIl with ANMs 2

FGD with mothers of infants 4

Household visits and semi-structured 42
interviewswith caregivers

VHND observations 4

Kll-key informant interviews, ASHA-accredited social health activist,
FGD-focus group discussion, VHND-village health and nutrition
day.

Data processing and analysis. Interviews and group
discussions were conducted in Wagdi and Hindi by field
investigatorsfamiliar withthelocal dialect and culture, and
audio-recorded and transcribed verbatim. Anonymized
transcripts and field memos from observations were
importedinto NVivo softwarefor anaysisof textual data. We
adopted a grounded theory approach, where socid
phenomenaand corethemeswere derived inductively from
the data [10]. Relevant statements were coded into
preliminary codes, and after an iterative process and
discussion among the socia researchersin the study team,
thefinal corethemesweredefined.

RESULTS

Word clouds drawn from qudlitative data reveaded that
discussions with frontline health workers more often
revolved around the causes of infant’s diarrheal infections
(“water”, “hands’, “habits’), and discussions with infant
caregiversmoreofteninvolved the consequences of disease
(“hospital”, “doctors’). Thematic anaysis of the data
uncovered severd core themes hindering the delivery and
uptake of current village-level WA SH promoationand infant
diarrheapreventionservices(Tablell).

Table Il Emerging Themes Constraining WASH Promotion and I nfant Diarrhea Prevention Services

Barrierstoservices delivery

Barrierstoservices uptake

¢ ASHAsprioritizelink-worker rolesover their health
activistroles

¢ Limited community mobilization ability by ASHAS, who,
despite effortsto raise awareness on health and hygiene,
struggleto mobilize the community towards safe WA SH
habits.

* Nofocuson health and WA SH promotion was observed
during VHND sessions, which were poorly attended.

¢ Lack of monitoring and accountability of ASHA'sWASH

and health promotion responsibilities, which facilitated
non-compliance

» Caregiversprefer privateprovidersor traditional healers, as
they arethought to provide more effective treatment.

» Government headlthcarefacilitiesarelessconvenient to
attend to, and they are thought to provide scanty treatment.

Lack of trustin ASHAshealth knowledge and hygiene
advice, dueto ASHA'slack of higher education or formal
healthtraining.

» Locationa factors: Thegeographical distancetoASHAS
influenced ASHA's service uptake

ASHA — accredited social health activist, VHND — village health and nutrition day, WASH — water sanitation and hygiene.
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ASHAs prioritize link-worker roles over their health
activist roles: ASHAsown accountsof their responsi-hilities
emphasized themultiplicity of activitiesthey wereengaged
in, compelling them to prioritize some tasks over others.
ASHAS placed an unequal emphasis on their incentive-
driven link-worker tasks including antenatal and postnatal
visits, escorting mothersfor institutional births, and helping
in child vaccinations, in detriment of their health activists
role(Web Boxl1).

Limited community mobilization ability: ASHAs were
aware of their role as hedth activists and community
mobilizers, raising awareness about heath and hygiene
among thevillage community, but appearedto havealimited
ability to engage and mobilize communities. ASHAs often
clamed that despite their efforts, villagers did not
understand or regjected the health and hygiene advice they
provided (Web Box I). A contrasting perspectivewasoffered
by mothersand caregiversof infants, who often claimed not
being aware of some poor hygiene and infection risks, and
not being told about them by ASHAS.

No focuson health and WASH promotionin VHND sessions:
VHNDs, the designated platforms to provide child hedlth,
hygiene and nutrition education, were observed to focus
exclusively on the ddlivery of child vaccinations and child
growth monitoring and were often poorly attended. ASHAS
role during VHNDs was primarily to provide logistical
support to ANMs, but no health promotion activities were
observed. ASHAs were unclear on how to utilize the
devel opment funds available under the panchayat for local
hedth planning and WA SH promotionat VHNDs.

Lack of monitoring and accountability for WASH and
health promotion: Daily observations revealed that many
anganwadi centers often remained closed and attendance
waslow. Unlikerecordsof births, childimmunizations, and
antenatal and postnatal visits, WASH promotion and child
health and nutrition education services were not formally
monitored. Frontline health workers were asked to keep
recordsof theVHND activities, but recordswere sometimes
populated a posteriori with fabricated accounts. The
acceptanceof artificid ‘ paper records’ further facilitated non-
compliance.

Caregivers prefer private providersor traditional healers:
Despite financial constraints, parents reported a clear
preferencefor private providersor traditional healersrather
than government healthcare services. Parents often did not
trust that ASHAS had the necessary medication or that
government hospital sprovided effectivetreatment for child
diarrhea. Hence, ASHAS seldom contributed in providing
oral rehydration solutions (ORS) or monitoring of diarrheal
events, asparentshardly sought her helpin thoseinstances.
Treatment was mostly sought from so called “Bengali”
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doctors, informal medical providerswithout alegal medical
license. Parents often thought that treatments such as ORS
powder, pills, and diets, more often prescribed by public
health services, werelesseffective than treatmentsgivenvia
drips or syrups, which were more often provided by
“Bengali doctors’, asthe latter were perceived to be more
‘medical’ methods of higher qudlity. Traditional spiritual
healers, bhopas, wereoften visited to provide healing rituals
for different child afflictions, however, diarrheawasgeneraly
recognized as a symptom that required medical treatment
(WebBoxl|I).

Most parents of infants recognized the ASHA'srole in
providing support during childbirth and for child
immuni zations, but not for other health services, including
adviceon acutediarrhed infections. Parents pointed out the
lack of higher education (ASHAsaredligibleafter 8 yearsof
formal education), and relatively limited training asreasons
for not trust seeking care from ASHAs for childhood
illInesses.

Locational factors: Parentswho lived relatively far fromthe
ASHAs residence or the anganwadi center reported not
having regular contact with frontline health workers.
Familiesliving closeto ASHAsfrequently reached out to
her whentheir children wereill and wereprovidedwith ORS
or paracetamol and advised onreferral. SomeASHAswere
not residents of the villagesthey served but had still been
selected by the local authorities. Villagers reported not
seeking or receiving child heath support from such
ASHAs.

DISCUSSION

ASHASs placed an unequal emphasis on their link-worker
and incentivized rolesin detriment of their health promotion
and activism roles. Kawade, et al. [11], pointed out how
ASHAs referred to themselves as * ASHA workers' rather
than ‘hedlth activists,” which wasinterpreted asareflection
of their focusontheir rolesaslink-workersrather than health
activism[11]. Another study [4] similarly found that ASHAS
were considered to have particularly poor training on
counsdlling and health promotion skills [4]. The National
Health Mission eva uation of theASHA program [8] agreed
that ASHA'srolesascommunity mobilizer were" extremely
wesk” in the Banswara digtrict. Block-level officids in
Banswarainsisted that ASHA'srolewas* primarily asalink-
worker”, with“ notimeto devoteto community mobilization”,
which partly explainsthelack of emphasisonASHA'shedth
activist roleinBanswara. Our findingsdiffered from those of
another study in Rgjasthan[4], whichidentified conflictsand
unfriendly relationships between ASHAs and ANMs that
hindered the ddlivery of joint services. Instead, ASHAS In
our study villages were observed to provide support to
ANM duringVHNDs.
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* ASHAs unequal emphasis on their health activist roles in favor of their link-worker roles particularly hindered
the delivery of WASH promotion and infant diarrhea prevention services.

e Parents’ lack of trust on ASHAs health advice and reliance on private and traditional healthcare providers
further hindered the uptake of health promotion schemes among tribal communities.

The infant caregivers in the tribal study communities
reported a general mistrust on ASHA's knowledge and on
the public healthcare services. A study in Maharashtra[12]
similarly concluded that although tribal communitieswere
satisfied with ASHAS' support during childbirth, immuni-
zation and family planning, they believed that ASHAsarenot
knowledgeableon hed th dueto thelack of higher education
[12].Additiondly, traditiond beliefsabout hedth and disease
and apreferencefor private providersandtraditional healers
also hindered the uptake of government child health services
for infant diarrheaprevention and management.

Given that poor WASH and diarrheal disease are
increasingly recognized as primary factors contributing to
poor child growth[2], thelack of emphasisand monitoring of
ASHA's hedlth activist role could partly explain the recent
stagnation on child malnutrition and stunting ratesin India
[13]. Based on theresultsand lessons | earnt from this study
and published evidence, ASHAS roles in community
mobilization and health promotion needs strengthening.
ReinforcementsonASHA'sroleclarity, training, monitoring,
and incentive systemsfor WA SH and health promotion will
be needed[4], but reinforcementsamong program managers
and governance spheres on the need for health promotion
will also be required for the fulfilment of ASHAS as true
health activists [14]. It has been suggested that providing
certificates of ASHA'shealth modular trainingscould prove
useful to increase the community’s trust in her hedth
knowledge [12]. Examples could be taken from
Chhattisgarh’s Mitanin program, where frontline heath
workerswere particularly successful at performing associo-
palitical actorsand mobilizingcommunities[15].

These findings suggest there is a disconnect between
India’s policy shifts with increased attention, political
commitment and fundstowardsimproving WA SH and child
growth determinants under severa flagship programs such
as POSHAN Mission, and how they have trandated into
shifting village-level redlitiesinrural tribal Banswara, which
may be part of a larger criss of care where policy
implementation remainsanimportant ggp[13].

Strengthening ASHAshealth activism and mobilization
skills and improving trust and rapport between tribal
communities and frontline health workers will be key to
address the determinants of child malnutrition and stunting
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and accelerate progress towards the national development
agenda.
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CLIPPINGS

A randomized trial of preterm formulafortification of
breast milk in preterm infants (JAMA Pediatr.
2021;175:790-796)

Preterm infants often requirefortification of expressed breast
milk with human milk fortifiers (HMF) for achieving optimal
growth which is often costly and barely affordable by many in
Indian scenarios. Also thelong term benefitsof HMF interms of
growth and neurodevel opment areuncertain. Henceinthisdouble
blind control trial Chinnappan etal randomized 123 preterm
neonates of lessthan equal to 34 wks. gestation and receiving at
least 100 ml/kg of oral feed or 75% of total feedsasEBM toreceive
EBM fortified either with HMF or preterm formula (PTF).
Outcomes compared wereweight gain at discharge or 40 weeks
(primary outcomewith anoninferiority margin of 2 gm/kg/day)),
common morbiditieslikeincidence of NEC, feed intoleranceand
presence of extra uterine growth retardation at discharge
(secondary outcomes). Basedline characteristicsof enrolled infants
weresimilar. The primary outcomewasnoninferior inthe PTF as
compared to HMF group (mean weight gain15.7 £+3.9vs 16.3 +
4.0 g/kg/d; mean difference, -0.5 g/kg/d; 95% ClI, -1.9 t0 0.7).
Therewasfewer incidence of feed intolerance (1.4 vs 6.8 per 1000
patient-days; incidencerateratio 0.19; 95% Cl, 0.04t00.95), as
well as the need to stop fortification for morethan 24 hrs.inHMF
group as compared to PTF group. The rest of the secondary
outcomes were similar. In this trial emphasized that use of
preterm formula might be a better option for fortification,
especially inresource-restricted settings.

INDIAN PEDIATRICS

Antenatal Dexamethasone for Early Preterm Birth in
Low-Resource Countries (N Engl J Med 2020; 383:
2514-25)

This multicountry, randomized trial was conducted with an
objective to find out the safety and efficacy of antenatal
glucocorticoidsin women in low-resource countries who are at
risk for preterm birth. A total of 2852 women from 29 secondary-
and tertiary level hospitals across Bangladesh, India, Kenya,
Nigeria, and Pakistan underwent randomization.The participants
were assigned to intramuscular dexamethasone or identical
placebo. The primary outcomes were neonatal death alone,
stillbirth or neonatal death, and possible maternal bacterial
infection; neonatal death alone and stillbirth or neonatal death
were evaluated with superiority analyses. The possible maternal
bacterial infection was evaluated with anoninferiority analysis
with theuse of aprespecified margin of 1.25 ontherelativescale.

The study revealed that the use of dexamethasone resulted in
significantly lower risks of neonatal death alone (relative risk,
0.84; 95% confidence interval [Cl], 0.72 to 0.97; P=0.03) and
stillbirth or neonatal death (relative risk, 0.88; 95% Cl, 0.78 to
0.99; P=0.04) than the use of placebo. Therewasno increasein
theincidence of possible maternal bacterial infection alsowasno
significant difference in adverse events inbetween groups. The
study highlighted that antenatal dexamethasone is safe and
efficacious for early preterm birth in low resource countries.
Authors advised to conduct further study to determine the most
appropriate dosing regimen and safety and efficacy in late
preterm pregnancy.
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Web Box I Representative Verbatim Quotes of Service Delivery Barriers
Link-worker role prioritization over health activist role

“We were trained to do the registration of every pregnant lady from 3 months and provide
accurate vaccination to them (...), to get the regular weight checks done of women and teach them
how to breastfeed. (...) | have an array of works starting from reporting, visiting 10 houses [ of
pregnant women and new-borns], checking the growth of new-born children, seeing if the child is
having diarrhea, keeping tabs on their weight” . [ASHA 04]

Limited community mobilization ability
People do not understand hygiene risks:

“ The educated crowd understands but the uneducated ones just nod their heads. (...) | don’t
know if they really understand [about proper hygiene habits] aswhen we say they often nod head and
say yesto everything” . [ASHA 04]

People do not listen to the hygiene and health advice:

“We were trained to educate about how to keep the child neat and tidy, proper feeding habits
and proper bathroom habits. (...) We tell about vomiting, diarrhea and educate about the benefits of
the ORS solution (...) Some villagers follow [advice], and some others don't follow” . [ASHA 06]
People do not believe the hygiene and health advice:

“Wetell [that drinking river water isnot good] but peopleretort by saying that we have been
drinking thiswater from years and nothing has or will happen.”. [ASHA 10]

People reject hygiene and health advice:

“1 sometimes give advice, support and suggestion but some people from the community tell

me bad words” . [ANM 01]

People do not know or receive information on hygiene and health risks:

“We don’t know why [child gets diarrhea]. On consulting the doctor, he provides treatment to our
kids. He gives us medicine and we pay them. He assures us that our child will heal. He doesn’t brief
us on the cause of illness. If the treatment doesn’t work, we take our child back to the doctor. (...).
We just came to know that water can also be contaminated like this. Whenever kids ask for water,
we put our hands inside the pot and fetch it to them we didn’t know that we were polluting our
drinking water” . [Mother 01]

No focus on health and WASH promotion in VHND sessions

Lack of clarity on utilizing health promotion and village health planning budgets:

“We don’t know what the budget is, 5000 rupees a year are delivered under the VHNSC”
[ASHA 07]

“ 5000 rupees come [for the VHNSC], out of which 200 are given to us to work around the
anganwadi. (...) Not now, but earlier we used to receive some money. We spent 2000 rupees, we
bought some chairs, and we need to buy some more articles’ . [ASHA 08]

“We have money in our bank accounts, but we have not yet used it. 5000 rupees were
deposited in our account which is unused as of now. If money is given to the committee or to us we
may use but if money is given to the village panchayat then it won’t be used” . [ASHA 01]

Lack of monitoring and accountability for health and WASH promotion
Village Health Nutrition & Sanitation Committee’s activities only exist in paper records:

“The VHNSC Committee is only on the paper records, as sometimes people do not come. The
village Sarpanch leaves everything on us...”. [ASHA 04]

“ [Interviewer] Have you heard of the VHNSC, is there a committee for this here?” “ No, no such
thing is here”. [ASHA 05]
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Web Box II Representative Verbatim Quotes Under the Core Theme: Service Uptake
Barriers
Preference for private providers or traditional healers
Private healthcare is thought to be quicker and better:

“ The doctor in the Government hospital takes timeto cure the iliness. It takes 3 days for the
treatment to work. (...) the private doctor cures the illness in 2 days and his medicines helps our
child to feel better. In private hospital you just have to pay, and they treat you, no hassle” . [Mother
02]

Thereis amedicalised idea of high-quality treatment:

“[People] at times they go to the Bengali doctor only because he gives salinedrip (...). The
Bengali doctor prescribes a heavy dose of medicine which hasresulted in fatal deaths” . [ASHA 02]
Traditional spiritual healers are still commonly sought for treatment, although not for diarrhea:

“Yes, we visit the bhopa [spiritual healer]. First, we visit the bhopa and after that, if it
doesn’t work, we take our child to the hospital for consultation. All the ladies in this room have
visited the bhopa. We see the bhopa if a child unnecessarily cries while going to someone's place.
We then assume that the child has been attacked by some negative energy. [But if the child suffers
fromdiarrhea, cold or cough] then we consult the doctor. [Mother 03]

“Herbs don’t work against diarrhea. No one believes in such things anymore. Those who trust
these things [ spiritual healings] end up losing their child after roaming around for several days.
When medicines don’ t work, we take our child to the bhopa. We only take child to bhopa while he
is suffering from fever or vomiting, but not during diarrhea” .[Mother 04]

Lack of trust in ASHA’s knowledge

“[Diarrhea cases] do not come to us, they [ parents] rather go to the ANM sister directly or
hospital. Rarely someone comes, when they do we give ORSto them” . [ASHA 08]

“We keep notes of the number of cases of diarrhea and we haveto fill aform, but if it counts
to 0 then we are scolded by Sr” . [ASHA 04]

Locational factors

“ ASHA only provided support during delivery time and for injections. She does not provide
support for diarrhea or child health. People go straight to hospital for that. She also lives far away,
so even if she has some ORS treatment available, people don’t bother and also she doesn’t provide
support for that” . [Mother 05]
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Objective: To document morbidities in adolescents with cystic fibrosis (CF) from India.
Methods: Details of children with cystic fibrosis surviving beyond 15 years of age were
extracted from hospital records, and analyzed. Results: 43 children [Median (IQR) age 18.7
(17, 20.6) years, were enrolled. Median (IQR) body mass index was 15.82 (13.5, 19.05) kg/mZ.
Pseudomonas species were isolated from respiratory specimens of 34 (79%) adolescents.
Allergic bronchopulmonary aspergillosis (ABPA) and Cystic fibrosis-related diabetes (CFRD)
were seen in 12 (28%) and 11 (26%) patients, respectively. Conjugated hyperbilirubinemia and
distal intestinal obstruction syndrome (DIOS) were diagnosed in 15 (35%) and 6 (14%)
children, respectively. Pseudomonas species colonization (P=0.04) and multiple pulmonary
exacerbations in last one year (P<0.001) were significant predictors of FEV,% predicted.
Conclusion: Malnutrition, chronic airway colonization, ABPA, CFRD, conjugated hyper-
bilirubinemia and DIOS are morbidities observed in adolescents with CF in India. The data
support the need for early screening of CF-associated morbidities.

Key words: Allergic bronchopulmonary aspergillosis, Colonization, Cystic fibrosis-
related diabetes, Pseudomonas.
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iththeincreased awarenessand avail ability

of diagnostic tests, the number of children

with cydtic fibrosis (CF) has been

increasinginindia[1]. Morbiditiesincrease
with age due to the development of complications.
Information on morbidities of children with CF surviving
beyond 15 yearsislimited, particularly in resource-limited
settings. We share our experience of children with CF who
survived beyond 15 years.

METHODS

A review of medical recordsof children above 15 years of
age, with CF, attending the pediatric chest clinic at our
tertiary care center from January, 1996 to December, 2019
was carried out. Details of demography, clinical profile,
courseof illness, and laboratory parameterswere extracted.
Standard methods were used to diagnose various
morbiditieslike chronic bacterial colonization, pulmonary
exacerbation, cystic fibrosis-related diabetes (CFRD),
allergic bronchopulmonary aspergillosis (ABPA), distal
intestinal obstruction syndrome (DIOS), cystic fibrosis-
related chronic liver disease, and bone mineralization
disorderinCF[2-5].

Satigtical analysis Appropriate statistical tests were
applied, using STATA 12.0 software (StataCorp).

INDIAN PEDIATRICS

RESULTS

Out of atotal of 600 childrenwith cysticfibrossunder follow-
upinthe Pediatric Chest Clinic since 1996, 43 patientswho
had survived beyond 15 yearsof age, with availablerecords,
were included in the analysis. Demographic and clinical
festuresaredepictedinTablel.

TheCF-related morbiditiesdetected aredepictedin Table
I1. We evaluated correlation of BMI of CF patients with
numbersof pulmonary exacerbationsinlast oneyear (r=0.26,
P=0.08) and FEV , % predicted (r=0.37, P=0.01). A higher
proportion of childrenwith CF, receivinginhaed antibiotics,
had ABPA compared to those without inhaled antibiotics
(33% vs 25%, P=0.8). Compared to the children without
diabetes, the children with CFRD had higher proportions of
positive family history (55% vs 16%, P=0.005), consan-
guinity (27% vs6%, P=0.04) and earlier onset of symptoms
of CF[median (IQR): 03(1,6) vs7.5(2, 36) months, P=0.06].
One child had multiple episodesof DIOSand all the casesof
DIOS were managed conservatively. Nasal polyps were
detectedin4 (10%) subjects. One patient, aged 22 years, had
givenbirthto ahedlthy child.

Themedian (IQR) FEV ;% predicted of our cohort was
50.5% (30%, 70%). Multivariate linear regression analysis
showed that Pseudomonas species colonization (P=0.04)
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Table | Characteristics of Adolescents With Cystic fibrosis
(N=43)

CLINICAL ProFILE oF ADOLESCENTSWITH CysTIC FIBROSIS

Table Il Morbidities and Outcome of Adolescents With
Cystic Fibrosis (N=43)

Variable CF related morbidity No. (%)
Age(y)? 18.7(17,20.6)  BMI duringlast visit3 kg/m? 15.82(13.5, 19.05)
Follow-up after 15y of age (y)* 36(2,52)  chronicbacterial airway colonization
Malegender 26 (60)
Pseudomonas spp. 34(79
Age of onset of symptoms (mo) & 6(2,24) Saon Iococcusspp 15 E 35;
Ageat diagnosisof CF (mo) 2 84(24,132) KIZ‘I.; Y ol Pp- (5
DeltaF508 mutation of CFTRgene o@r) K Sp; SPp. 2 8
Inhaled medication Staphylococcus spp.+ klebsiella/ E. coli spp. 14(33)
Bronchodilator +1CS _ 3889  Ageatfirst Pseudomonas spp. 485 (14, 144)
Bronchodilator + 1CS+ mucolytic 4(9) colonization, mo*
Not oninhalation medication 1(2) . I
Oral azithromycin (immunomodul atory dose) 38(88) ABPA (allergic bronchopulmonary aspergillosis) 12(28)
i i a
Inhaled antibiotics Ageaidlagnoss_ofABPA,y . 13(11,17)
Total 15(35) Pulmonary arterial hypertension 4(10)
Tobramycin 7(16) CFRD (Cysticfibrosis-related diabetes) 11(26)
Tobramycinand colistin 4(9  Conjugated hyperbilirubinemia(>2 mg/dL) 15(35)
\éae”n‘t:gn”;‘;’gg gg Choldithiasis 2(5)
Pancrestic enzyme replacement 40(93) Distal intestinal obstruction syndrome 6(14)
Clubbing 39(90)  Rectd prolapse 12
Grade1 21(49) Osteopenia (assessed by DEXA scan, > grade 1) 2(5)
Grade?2 3(7) Depression 1(2)
Grade3 15(35  Ddayed puberty 1(2)
Pulmonary exacer bationsin last oneyear Outcome
Nil 14(33)  continuingfollow-up 31(72)
1 7(16)  Death 2(5)
2 1535  Losttofollow-up 10(23)
3 6(14
>3 ](_ (2; All values in no. (%) or 2median (IQR). ICS: Inhaled corticosteroid;
DEXA: dual X-ray absorptiometry; BMI: body mass index.

PFT?
FEV,, % predicted 50.5(32,70) Recently, Dhochak, et al. [6] demonstrated that recurrent
E\ég’o//" ﬁg'c‘;teedd ) 863 (‘1‘2’ Z)g) respiratory tract infections were asignificant risk factor for

7P ) 5(14,59) poor nutritional statusof childrenwith CF. Similarly, weaso
Chest clearancetechnique noticed poor nutritional status of CF patients in this study
Notused 5(12)  and aimost half of our cohort had two or more episodes of
Postural drainage 12(28)  pulmonary exacerbation in last one year of follow-up. The
ﬁgsft'li(:(‘;'r:n ot s oercise l; (i'g) higher proportion of pseudomonas speciesisolationinthese
Acapdla 0 i i (2; pulmonary infectionsin our study isexplained by the higher

Values in no. (%) or 2median (IQR). ICSinhaled corticosteroid.

and multiple pulmonary exacerbations in last one year
(P<0.001) significantly predicted FEV,(% predicted)
(r’=052) (Web Tablel).

DISCUSSION

This study describes the various comorbidities in children
with CF surviving beyond 15 years of age. Allergic
bronchopulmonary aspergillosis (ABPA), Cystic fibrosis

related diabetes (CFRD), conjugated hyperbilirubinemia,
and DIOSwerethe common conditionsseen.

INDIAN PEDIATRICS

age (>15 years) of the patients, who are expected to have
devel oped stable core of pathogeni c organism selected over
the time with repeated antibiotic exposures during
exacerbations[7,8].

Theassociation of ABPA in CFwithlow BMI, andlong
term useof azithromycin hasbeen showninapreviousstudy
[9]. Thus, useof azithromycinin mgjority (88%) of patients,
low BMI, inaddition to adol escent age group may havebeen
possible contributory factors for higher prevaence rate of
ABPA (28%) compared to that (7-9%) reported in
Epidemiologic Registry of Cystic Fibrosis [10]. The
prevalence of CFRD in our study was dightly higher than

VOLUME 59—JaNUARY 15, 2022



KUMAR, ET AL.

45

WHAT THIS STUDY ADDS?

¢ Allergic bronchopulmonary aspergillosis (ABPA), cystic fibrosis-related diabetes (CFRD), conjugated
hyperbilirubinemia, and distal intestinal obstruction syndrome (DIOS) were the common morbidities in
children with CF who had survived beyond 15 years of age in India.

(21.4 %) in the study done by Jain, et a. [11] from India.
Although, Setistically not significant, childrenwith CFRD in
our study had an earlier age of onset of CF, lower BMI and
consisted of ahigher proportion of females, whichisinline
withtheresultsof previousstudies[12].

In this study, none of the cases had cirrhosis or portal
hypertension but occurrence of conjugated hyper-biliru-
binemia and cholelithiasis was almost similar to earlier
studies[13]. A different genotype of the Indian children[14],
may be one of possiblefactorsfor dow progression of liver
disease. We observed lower lung functions of our cohort
compared to that reported in children of the same age group
in CF registries of developed countries [15]. Chronic
infection with pseudomonas and multiple exacerbationsin
the past year weredemonstrated assignificant risk factorsfor
poor lung functions, in our study.

Thelimitations of thisstudy areitsretrospectivedesign
and short duration of follow up. Parameterssuch asquality of
life indices and comorbidities like behaviora changes,
psychiatric disorders, osteopenia, infertility and pubertal
growth have not been assessed. The small sample size may
have overestimated the prevalence of ABPA and CFRD.

In conclusion, this study shows CF-related morbidities
are more common in Indian adolescents with CF, with
pseudomonas species colonization of airway and recurrent
pulmonary exacerbation being important predictors of lung
function deterioration. We believe that surviva and quality
of lifecanbeimproved with early recognitionand aggressive
management of these cystic fibrosisrel ated morbidities.
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Objective: To study the outcomes of neonates back-referred from a tertiary care centre to
special newborn care units (SNCUs) for step-down care. Methods: This prospective
cohort study was conducted at a tertiary care neonatal unit and SNCUs in neighbouring
states. We studied preterm and term neonates back-referred to district SNCUs from
September, 2018 to April, 2019. The infants were followed up till 3 months corrected age, for
mortality, re-hospitalization, emergency visits and unscheduled outpatient visits. Preterm
inborn neonates <32 weeks gestation discharged directly to home formed the controls.
Results: 201 back-referred neonates (study cohort) and 55 preterm neonates discharged
to home (controls) were followed up till 3 months corrected age. Amongst the back-referred
neonates, 5% died, 7% required re-hospitalization, 11% made emergency visits, and 24%
made unscheduled outpatient visits. These outcomes were similar to the controls.
Conclusion: Back-referral of convalescing neonates is a safe method of utilizing the limited

healthcare resources in tertiary care centers in developing country settings.
Key words: Neonate, Re-admissions, Regionalization, Special care neonatal unit.

eonatal mortality forms alarge proportion of

infant mortality for which several programs

have been launched over the last decade.

Prominent amongst them being promotion of
institutional delivery, creation of Special Newborn Care
Units (SNCUs) at district level and free nationa
ambulance system (108) [1]. Programslike Janani Shishu
SurakshaKaryakram and IndiaNewbornAction Plan have
brought much needed attention to the maternal and
neonatal care[2,3]. Asaresult, there has been increasing
referralstotertiary carefacilities[4]. Tertiary care centres
are overloaded and end up providing level |1 and lower
level of careinadditiontolevel |11 care[5]. Thisispartly
alsoduetolack of afunctional regionalization. Regionali-
zation of perinatal care classifies hospitals at risk-
appropriate level and creates a ‘ system’ for referral and
back-referral to risk appropriate care. Perinatal regiona-
lization has been recognized as an extremely effectiveway
to reduce neonatal mortality [6].

At our center we have created linkages with district
SNCUs and have been back-referring convalescent
neonates for ongoing care for past five years. As there has
been no formal assessment of the safety and efficacy of the
procedure in the Indian context, we planned this study to
determine the short-term outcomes of neonates back-
referred from our centretothe SNCUSs.

INDIAN PEDIATRICS
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METHODS

This prospective cohort study was conducted in our
tertiary carecentrefrom 1 September, 2018to 20 April, 2019.
Approval was obtained from the inditutional ethics
committee and a written informed consent was obtained
from al participants The study cohort comprised of al
inborn (preterm) as well as out born neonates (term and
preterm) back-referred to districc SNCUs from our
ingtitution. Preterm inborn neonates less than 32 weeks of
gestation at birth, who were discharged directly to home
during the same period, wereenrolled as comparison group.
These neonates could not be back-referred as the parents
did not agreeto be shifted to astep-down hospital, or dueto
lack of appropriate care facility at the step-down hospital
nearest totheir home, or inview of thenatureof their illness.
Preterm neonates less than 32 weeks were chosen as
the comparison group because their morbiditiesare similar
to that of the inborn neonates who were back-referred.
All back-referred and discharged to home neonates
were followed-up from the point of their discharge till 3
months of corrected age for mortality, re-hospitalizations,
emergency Vvisits and unscheduled outpatient department
(OPD)visits.

The back-referra is typicaly done when al acute
medical problems have resolved and family iswilling. All
SCNUsarecomfortablehandling neonatesmorethan 12009
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but some are a so able to manage babies wei ghing between
1000-1200g.

For thisstudy, atel ephonic contact was maintained with
parents during the stay in SNCU and after discharge. The
discharge criteriafollowed by SCNUs are that the neonate
should have recovered from the primary illness, is
maintaining vital parametersincluding temperaturewithout
any assistance, is accepting breast or spoon feedswell, has
been gaining weight for at least three consecutive days,
currently weighsmorethan 1500 g and mother isconfident of
handling the baby. Wefollow moreor lesssimilar criteriaat
our centre. The actual weight at dischargeisoften lessthan
1500gif dl other criteriaaremet.

Definitive contacts were made in person at 28 days of
chronological age, and at 1-month and 3-month corrected
age for assessment of the study outcomes. In cases where
the family did not return for the scheduled follow-up visit,
telephonic contact was made to reschedule the visit. If the
family wasunableto come(n=15) or thechild had died (n=12),
outcomeinformationwascollected telephonically.

Satigtical analysis: Mortdity, re-admissions, visits to
emergency and unscheduled OPD visitswere calculated as
percentages of eligible cohort. The outcomes of inborn
neonates who were back-referred and the neonates
discharged directly to home were compared by Chi square
test with Yatescorrection.

RESULTS

A total of 215 inborn and outborn admitted neonates were
back-referred from our centreto district SNCUs during the
study period, and 201 could be contacted, forming the study
cohort. Inthe same period, 60 neonateswhoweredischarged
directly tohomewereenrolled ascontrol group and 55 could
befollowed uptill theend of thestudy period. Theprofileof
theseinfantsisdescribedin Tablel .

Table Il shows the broad group of illnesses these
neonates had during their primary admission to our centre.

47

Tablell MorbiditiesAmong Neonates During Hospital Stay

Morbidity Back-referred Neonatesdis-

neonates charged home

(n=201) (n=55)
Sepsis 131(65) 39(71)
Respiratory? 100(51) 55(100)
Neonatal jaundice 84(42) 37(67)
Gastrointestinal® 42(21) 8(15)
Hypoglycemia 31(15) 9(16)
Central nervous system® 21(10) 4(7)
Cardiovasculard 10(5) 4(7)
Acutekidney injury 11(5) 1(2

Data in no. (%) 2Respiratory morbidities- hyaline membrane disease,
broncopulmonary dysplasia, transient tachypnea of newborn, meco-
nium aspiration syndrome, pneumonia and apnoea; PGastro-
intestinal morbidities-necrotizing enterocolitis and feed intolerance;
CCentral nervous system morbidities - hypoxic ischemic encephalo-
pathy and seizures, 9Cardiovascular morbidities — patent ductus
arteriosus and congenital heart disease.

Reasons for back-referral were inadequate gestation and
weight for dischargeto home (66%), neonate till on gavage
feeds (46%), weaning from caffeine (18%), mother not
confident of taking careof thebaby at home(17%), antibiotic
completion (16%6) and oxygen dependency (1%). The back-
referred neonatesstayed for amedian of 10daysin SNCU. The
median post menstrual age (PMA) at dischargefrom SNCU
was 35 weeksfor the inborn neonates and 39 weeksfor the
out born neonates. Eight (4%) neonateswerere-referred from
SNCU to our institute because of occurrence of new episode
of sepsisor anemia. Amongst the back-referred neonates, 11
weretaken by their parentsagainst medical adviceafter short
period of stay in SNCUs. The reasons given were poor
cleanlinessinthe SNCU, lack of obstetrical carefor the post-
partum mother, poor water and sanitation facilities, and socia
issueslikedeath or diseasein other family members. These
caseswerealsofollowed-up.

Table | Baseline Characteristics of Neonates Enrolled in the Sudy

Variable Back-referred neonates Neonatesdischarged home

Inborn (n=139) Outborn (n=62) Inborn (n=55)
Femalesex? 69 (50) 19(33) 27 (50)
Gestation (Wk) 31(30,33) 36(32,37) 30(29,31)
Birthweight (g) 1305(1155,1485) 2000 (1400,2615) 1222 (1020,1550)
Weight <3 centile? 40(29) 18(29) 0
Hospital stay (d) 12(8,21) 9(6,16) 41(23,64)
PMA at discharge (wk) 34(32,35) 37(34,39) 35(33,37)
Weight at discharge (g) 1386 (1269,1510) 2100 (1500,2800) 1820 (1567,2243)

Data presented as median (IQR) or 2no.(%). PMA-post menstrual age.
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Tablelll Outcomesof Neonates Back-Referred and Neonates Discharged to Home
Outcome Back-referred neonates (n=201) Inborn neonates
28dchronological 28dchronological 1-3 moCA Inborn back-referred dischargedtohome
age (n=136)2 agetolmoCA (n=192)¢ neonates (upto 3 (upto3mo CA)
(n=196)° mo CA) (n=139) (n=55)
Death 5(4) 4(2) 21 7(5) 1(2)
Re-hospitalizationd 4(2) 8(4) 2(1 12(9) 3(5)
Death or re-hospitalization 8(6) 12(6) 3(2) 19(14) 4(7)
Emergency visits® 12(9) 5(2) 5(2) 14(10) 3(5)
Unscheduled OPD visits 6(4) 14(7) 28(15) 29(20) 11(20)

Data in no. (%). CA-corrected age. 265 neonates were still admitted in the tertiary care hospital or SNCU at day 28 follow-up; 5 neonates
died before 28 days and ¢4 neonates died between 28 days chronological age to 1 month CA; dincludes all re-hospitalizations following
scheduled outpatient (OPD) visits, unscheduled OPD visits or emergency visits; €includes emergency visits that resulted in death or re-

hospitalization. All P>0.05.

Tablelll showstheoutcomesat 3monthscorrected age,
of theinborn back-referred and directly discharged tohome
neonates. Therewasno statisticaly significant differencein
the outcomes.

‘Aspiration’, pneumonia, apnea, sudden infant death
and perinatal CMV werethe causesof deathinfive, two, two,
one and one of these infants, respectively. Sepsis was the
leading cause of re-hospitalization. The cause of death was
assessed from the information provided by parents,
admission dipsand death certificatesthat wereissued tothe
families of the deceased neonates.

DISCUSSION

Inthis prospective cohort study of 201 back-referralsfroma
tertiary care hospital in India to SNCUs of neighbouring
states, 5% of neonatesdied, 7% required re-hospitalization,
11% made emergency visits and 24% made unscheduled
OPD visitsduring afollow-up periodtill 3monthscorrected
age. In the present study, re-admission rates and visits to
emergency department werecomparableto previousstudies
of follow-up of high-risk neonates [7-11]. The median
duration of stay in any hedthcare facility for the back-
referred neonates in our study was 24 days, which is
comparableto previousstudiesof NICU graduates[12-14].

The median duration of stay for the back-referred
neonatesinthe SNCU was 10 daysfor theinborn neonates.
These many days of hospital stay at tertiary centre could be
saved for other needy neonates. The median discharge
weight of theinborn neonateswho weredischarged fromthe
tertiary centre was 1820 g while the median weight at
dischargefor inborn neonatesfrom SNCU was 1612 9. The
most likely reason for thiswas a higher proportion of SGA
neonatesintheinborn cohort who were back-referred (29%)
vscomparison group (0).

Inview of non-availability of retinopathy of prematurity

INDIAN PEDIATRICS

(ROP) screening services at many SNCUSs, parents haveto
bring the babies back to tertiary care centres on more than
one occasion, while still admitted to SNCU. This creates
hazardous conditions for the high risk preterm and
sometimes afinancial burden on thefamily. Another major
bottleneck wastransport for back-referral.

The design of the study was built upon what was
happening in normal practice. Hence, it was a challenge to
find suitable comparison groups, especially for the out born
neonateswho wereback-referred. Wedid not perform acost-
benefit analysis or estimate the number of extra neonates
who might have benefitted from tertiary care. Our study
involved agovernment tertiary care centrein northern India
and SNCUs of the surrounding states, and practices may
vary in other partsof the country.

We have shown in this study that back-referral of
convalescent neonates can be done safely and effectively.
With the establishment of a large number of SNCUs and
newborn stabilization units (NBSUs), and availability of
national ambulance system, it isan opportunetimeto work
ontheoptimization of thefunctional aspectsof referral, back-
referral, inter-facility communication and safetransport.
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RECOMMENDATIONS

CoronavirusDisease 2019 (COVID-19) Vaccination for Children: Position
Satement of I ndian Academy of PediatricsAdvisory Committeeon
Vaccination and |mmunization Practices
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Justification: Data generated after the first wave has revealed that some children with coronavirus 19 (COVID-19) can become
seriously ill. Multi-inflammatory syndrome in children (MIS-C) and long COVID cause significant morbidity in children. Prolonged school
closures and quarantine have played havoc with the psychosocial health of children. Many countries in the world have issued
emergency use authorisation (EUA) of selected COVID-19 vaccines for use in children. In India, a Subject Expert Committee (SEC) has
recommended the use of Covaxin (Bharat Biotech) for children from the ages of 2-18 years. The recommendation has been given to the
Drugs Controller General of India (DCGI) for final approval. Objective: To provide an evidence-based document to guide the
pediatricians on the recommendation to administer COVID vaccines to children, as and when they are available for use. Process:
Formulation of key questions was done by the committee, followed by review of literature on epidemiology and burden of COVID-19 in
children, review of the studies on COVID vaccines in children, and the IAP stand on COVID-19 vaccination in children. The available data
was discussed in the ACVIP focused WhatsApp group followed by an online meeting on 24 October, 2021, wherein the document was
discussed in detail and finalized. Recommendations: The IAP supports the Government of India’s decision to extend the COVID-19
vaccination program to children between 2-18 years of age. Children with high-risk conditions may be immunized on a priority basis. The
IAP and its members should be a partner with the Government of India, in the implementation of this program and the surveillance that is
necessary following the roll-out.

Keywords: Guidelines, SARS-CoV-2, School.
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ildren of al ages are susceptible to
coronavirus disease 2019 (COVID-19). Almost
70% of SARS-CoV-2 infectionsin children are
asymptomatic. When symptomatic, the
symptoms are usudly mild and critica illness and
hospitalizations are extremely rare. Children account for
~1.5% of al COVID hospitdizations. Studies done in the
initial stages of the pandemic suggested that children do
not participatesignificantly inthechain of transmission[1].
According to the National Centre for Disease Control data

morbidity and mortdlity of COVID-19in childrenaremuch
lower than that seen in adults and the elderly [1]. Thus, the
assessment of benefit vs risk of COVID vaccination in
childreniscomplex.

OBJECTIVES OF COVID VACCINATION IN
CHILDREN

Reduction in Disease Incidence, Morbidity and
Mortality

as of 26/2/21, 3.9% of cases occurred in the 0-10 year age
group and 7.99% in the 11-20 year age group [2]. The
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Thesurgein COVID-19 casesfollowing therapid spread of
more transmissible variants has resulted in asteep increase
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in the number of cases and hospitalization ratesin children
in many countries [3,4]. This may be amplified if more
transmissible variants predominate in the coming months.
This further underscores the need for COVID-19
vaccinationinchildren.

In USA, during the peak of the Deltawave, the weekly
hospitalization rate among children aged 0-4 years
increased nearly 10 times. Nearly one third of adolescents
aged 12-17 yearshospitalized with COVID-19during March
2020-April 2021 required intensive care, and 5% of those
hospitalized required endotracheal intubation and
mechanical ventilation [3]. Thecurrent surgeof COVID-19
inUK, isbeing primarily driven by highlevelsof infectionin
school-age children, with more than a third of all recent
cases being reported in those under 15 years of age[4]. In
USA, during the period from June 20 to July 31, 2021, the
hospitalization rate among unvaccinated adol escents (aged
12-17 years) was 10.1 times higher than that among fully
vaccinated adolescents, underlining the utility of vaccines
in reducing the morbidity and mortality associated with
COVID 19inadolescents|3].

Agedistribution datafrom Indiareveal ed that children
intheagegroup 0-10yearsaccounted for 3.28% of dl cases,
andindividuals11-20yearsaccounted for 8.03% of all cases
inthefirst wave. Corresponding figuresin the second wave
were 3.05% and 8.57%, respectively [5]. Although the
proportion remained amost similar in both waves, the
second wave involved almost twice the number as in the
first wave, with a consequent increase in the absolute
numbersof children needing hospitalizationand ICU care.

In a study conducted in Tamil Nadu and Andhra
Pradesh, inthe pediatric agegroup, the casefatdity ratewas
highest in the 0-4 years age group [median (IQR) 0.16% (O,
0.36)], which was comparableto that observed inthe 18-29
years age group but lower than that observed in the older

agegroups|[6].

A systematic review and metaranalysis of severe
COVID-19infection and pediatric comorbiditiesconcluded
that childrenwith comorbiditieshaveahigher risk of severe
COVID-19 and associated mortality than children without
underlying disease [7]. Severe COVID-19 was present in
5.1% of childrenwith comorbiditiesascomparedto0.2%in
children without comorbidities. Childrenwith comorbidities
had higher risk of savereCOVID-19[RRR 1.79(95%Cl 1.27-
2.51)] and COVID-19-associated mortality [RRR 2.81 (95%
Cl 1.31-6.02)] ascompared to healthy children. Childrenwith
obesity had ardaiveriskratioof 2.87(95%Cl 1.16-7.07)[8].

In amulti-centric study donein five mgjor ingtitutions
across India, 44% of 402 children had some underlying
comorhidity, malignancy (Ileukemiaand other malignancy)
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followed by cardiac discase was the most common
underlying comorbidity. In this study, children with
underlying diseasehad an oddsratio of 8.85 (6.07-12.91) for
moderate-severe disease [9].In a study done from a
dedicated COVID-19 hospita inIndia, 30 out of 100 admitted
children had underlying comorbidities, 60% had severe
disease, and the presence of underlying comorbidities and
the number of comorbidities were significant predictors of
severity of thedisease[9].

A review of cases till December, 2020, reveded that
91.5% of COVID-19 deaths were reported from low- and
middle-income countries (LMICs), and 83.5% of reported
pediatric Covid-19 cases from al included countries were
from LMICs. The pediatric deaths/1,000,000 children, case
fataity rate (CFR) and ICU admission/1,000,000 children
were significantly higher in LMICs than in high-income
countries [10]. This data underscores the greater need for
vaccination of children in LMICs, for the prevention of
CovID-19.

Prevention of Complications

Multi-Inflammatory syndrome in children (MIS-C) first
reported in April, 2020, is generdly reported during the
weeksfollowing apeak in COVID-19 disease. MIS-C may
need hospitalization and ICU carein addition to expensive
medications[11]. The burden of MIS-C in our country has
previoudy been documented [12-14]. By preventing SARS
CoV-2disease, COVID-19vaccinesmay prevent MIS-C.

Some patientswho haverecovered from COVID-19 may
experience persisting symptoms after the resolution of
acutedisease[15], the so-cdled long COVID. Estimatesin
the literature range from 0-27% [ 16, 17]; however, similar
literature regarding long COVID-19 in children is not
availablefromIndia SimilartoMIS-C, COVID-19vaccines
may prevent long COVID; dthough, currently there is no
data available to support this statement. A report of three
children with subacute neuropsychiatric impairment
following COVID-19 and the detection of intrathecal anti—
SARS-CoV-2 antibodies aso raises the spectre of direct
involvement of the central nervous system by the SARS
CoV-2virus[18].

Reduction of Transmission

School-age children and adolescents can efficiently
transmit SARS-CoV-2 to household members, which may
lead to hospitdization of adults who are secondarily
infected [19]. Recent data suggest that adolescents
contribute significantly to household transmission, and
ratesof transmission by thisagegroup (11-18years) may be
higher than that in adults [20] The highest probability of
transmission, given exposure, in an Indian study was
shown to be within case-contact pairs of similar age, and
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this association was strongest among children aged 0 to 14
years and among adults aged >65 years[6].With reopening
of schools, outbreaks have been reported from al over the
world. High attack rates of 44% have been reported at a
youth camp in Georgia, USA suggesting that SARS-CoV-2
cantransmit readily inyoung popul ations[21].

Vaccination of children may reducetransmission. Some
of the COVID vaccines in use have been shown to reduce
infection and thus transmission. However, during the Delta
surge, vaccinated and unvaccinated individualshad similar
vira loadsinthenasopharynx [22].

Prevention of psychosocial issues dueto prolonged school
closure: The COVID-19 pandemic has resulted in drastic
changesinthelivesof children and adolescents. Restrictive
measures, such as nationwide lockdown, school closures,
online lectures, and quarantines, have resulted in
sgnificant adverse psychological effects on children, and
adolescents [23-25]. COVID-19 associated obesity has
become areal issue [26]. Children are losing out on their
development and learning opportunities, including
nutritional deficiencies and delayed immuni-zations.
Vaccination and other measures to reduce community
transmission may help to avert some of these indirect
effects of the pandemic. Although vaccinations and school
reopening are not linked, parents will be more confident
about sending their vaccinated children to school.

Herd immunity: Herd immunity against COVID-19, either
through vaccinationsor natural infection, isthelogical way
to terminate the pandemic. Initially, apopulation immunity
of 65-70% wasestimated asthethreshold for herdimmunity
[27]. However, ongoing vaccine hesitancy and the
circulation of more transmissible variants have raised the
bar for achieving herd immunity. Thegoal of attaining herd
immunity can never beachieved if children, who constitute
20-35% of the popul ation, areexcluded fromthevaccination
process. If unprotected, children could act as reservoirs of
infection and may contribute to the rise of variantsin the
future.

Potential risks of vaccinating children: Myocarditis has
been recognized as arare complication of mMRNA vaccines
against COVID-19, especidly in young adult and older
adolescent males [28]. Of the 8.9 million U.S. adolescents
aged 12-17 years, who had received Pfizer-BioNTech
vaccine, upto July 16, 2021, therewere 9246 adverseevents
reported, of which 9.3% were serious adverse events,
including myocarditis (4.3%). It should be noted that most
of these cases were mild and resolved spontaneoudly. The
risk, if any, intheyounger agegroupsisunknown.

Vaccine-induced  thrombotic  thrombocytopenic
purpura (VITT) is a rare but potentialy life-threatening
adverse effect following adeno-vectored COVID vaccines
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administered to those >18 years [29]. As this vaccine has
not been administered below 18 yearsof age, therisk, if any,
inthe younger age groupsis unknown.

Thereis aso atheoretical risk of COVID-19 vaccines
triggering systemic, dysregulated inflammatory response
(MIS-C). Pogt-vaccination surveillance data, with the
MRNA vaccines, has not detected any case of MIS-C
following vaccination.

VACCINES AVAILABLE
POPULATION

Internationally, only the Pfizer and the Moderna vaccines
have received emergency use authorization (EUA) for use
in children between 12 and 17 years of age. The Pfizer
vaccinehasreceived EUA for usein children5-11years. In
India, ZyCov-D (Zydus Hedlthcare) has received EUA in
the age group 12-17 years, while Covaxin (Bharat Biotech
Ltd) hasreceived EUA for 2-18years.

BNT162b2 (Pfizer) Vaccine

Inthe12-15-year-old cohort, thegeometricmeantiter (GMT)
of the serum-neutralizing antibodies one month after
BNT162b2 dose 2 was higher as compared to the 16 to 25-
year- old cohort. This established the non-inferiority and a
greater response in adolescents than in young adults [30].
The vaccine efficacy (VE) was 100% (78.1 to 100) in the
efficacy tria, with 16 casesin the placebo group and nonein
thevaccinegroup [30].

EUA wasgranted by the USFDA, on May 10, 2020, for
useinchildren 12-15yearsof age. Thisvaccineisnow inuse
in children 12-15 yearsin European countries, Isragl, UK,
Dubai, UAE, Singapore, Japan, Philippines, Canada, and
Chile. Of the8.9 million dosesof thevaccineadministeredto
adolescents 12-17 years (as of July 16, 2021), serious
adverse effects were noticed in 9.3% children. Among the
serious adverse effects, myocarditis accounted for 40.3%
[24]. Theoveral rateof myocarditiswas4.3%|31]. Triasfor
children 6 monthsto 11 years of age, are ongoing. Children
ages5to 11 yearswill receivetwo-dosesof 10 ug eachwhile
childrenlessthan age5yearswill receivea3 g dose.

The SARS-CoV-2—neutralizing antibody GMT inthe 5-
11yearswas 1197.6(95%Cl, 1106.1, 1296.6), ascompared to
the 16-25 years cohort [1146.5 (95% Cl: 1045.5, 1257.2)],
proving non-inferiority in the 5-11 years cohort. The
reactogenicity and adverseeffectsprofilewassimilar tothat
observedinthe 16-25 yearsage group [32]. On 29 October,
2021, EUA wasgranted by the USFDA for usein children 5-
1lyesars.

FOR PEDIATRIC

mRNA-1273vaccine (Modernavaccine)

Adolescents aged 12-17 year received two doses of 100
g /dose of M odernavaccines, at 0-28 days. The GM Tsof
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neutralizing antibodies was 1401.7 (1276.3 to 1539.4)
comparedtolevelsof 1301.3 (1177.0to 1438.8) inyoung
adults, establishing non-inferiority [33]. The VE against
COVID-19, 14 days after second dose, in the per protocol
cohort was 100% (28.9 to NE: not estimated). On 4
September 2021, this vaccine was granted EUA by the
USFDA, for adolescent 12-17 years.The phase 2/3 study
(KidCove), isbeing doneinthree age cohorts, 6-12 years,
2-6 yearsand 6 monthsto 2 years, intwo parts. Part Lisa
dose-escalation study. In Part 2, participants will receive
twointramuscular injectionsof mMRNA-1273, on 0-28 days,
at thedose selected from Part 1. Thisstudy involves 13275
participantsenrolled from 79 centresacrossUSA [ 34].

Gam-COVID-Vac (Sputnik)

Thisvaccineisbeing studiedin 12-17 yearsintwo stages, in
stage 1 (Phase I-11) 100 volunteers will beincluded in two
dosing groupsandin stage 2 (Phasel 1) 3000 volunteerswill
be divided in two age groups, 12-14 yearsand 15-17 years.
Recruitmentisongoinginthistria [35].

Covaxinin Children

A Phase II/111, open-label study was conducted in hedthy
volunteersinthreeagegroups, 2-6 years, 6-12 yearsand 12-
18 years, with 175 subjectsin each group. Each participant
wasadministered two doses of Covaxin (6 ug/0.5mL) on0-
28 days|[36]. Based on dataprovided by the company to the
Specia Expert Committee, thevaccinewasgranted EUA by
the Government of India, on October 12, 2021 for usein
children2-17 years. Sofar, nodataisavailablein thepublic
domain and Drugs Controller Genera of India (DCGI)
approval istill pending.

ZyCov-D

Thisvaccinehasbeen granted EUA for usein children 12-17
years. The phase 3 efficacy trid done in 28000 subjects
included 1400 subjects between 12-17 years of age. No
severe side effects related to the vaccine were seen in the
12-18 years age group. The overal vaccine efficacy has
been reported as 66.6% [37]. The company has received
approval for phase 3 studiesin children2-17 years[38].

Covovax

Covovax, a subunit vaccine developed by Novavax
received DCGI approval for phase 3 studies in children
[39]. Atotal of 920 eligiblechildren of >2yearsof agewill
be enrolled in this study. The schedule is two doses on
days0-22.

Corbevax

Corbevax, an adjuvanted subunit vaccine by Biologica E
Limited, had received permission fromthe DCGI to conduct
Phase2and 3clinical tridson children aged 5-18 years[40].
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J & J Vaccine

Johnson and Johnson has applied to the Indian drug
regulator to conduct a study of its COVID-19 vaccine in
adolescentsaged 12-17 years[41].

IAP-ACVIP RECOMMENDATIONS

1 The AP supports the Government of India's decision
to extend the COVID-19 vaccinaion program to
children between 2-18 yearsof age. Childrenwith high-
risk conditionsshould beimmunized onapriority basis,
asfollows:

i)  high-risk populationin agegroup 2-18 years

ii) children aged 2-18 years living with high-risk
individuals

iii) al population below 18 yearsof age (inan agede-
escalation manner)

Although the Fourth All-India sero-survey showed a
positivity of 57.2% inthe 6-9 yearsage group and 61.6%in
the 10-17 years age group [43], it should be noted that
antibodiesand efficacy declinewithtime, Studiesdonewith
the mRNA vaccines have shown that unvaccinated
individuals are more than twice as likely to be reinfected
with COVID-19 than those who werefully vaccinated after
initidly contracting the virus. Moreover, the antibody
responsesweresuperior in adultshospitalized with COVID-
19-like illness, who had prior vaccination with a mRNA
vaccine compared to those with prior natural infection

[44.45].

The AP strongly recommendsthat its members should
be made apart of the process of vaccinating children, either
by vaccinating intheir clinicsor asapart of thegovernment
initigtive.

2. Pediatricians are well acquainted with cold chain,
vaccine administration skills, AEFI (adverse events
following immunity) recognition and management, and
biomedical waste disposd. They dso have the
infrastructure to maintain the rigorous protocols for
vaccination, as put forth by the regulatory authorities.
Their rapport with children and their parents will
provide the most reassuring situation for vaccinating
the children in the clinics and can lessen vaccine
hesitancy and vaccinerefusal.

Local and district branches of IAP can beinvolved in
the process to disseminate information, education and
communication (IEC) activitiesviaprint media, socia media,
radio and television in locd languages. This may be
important for better acceptance by the parentsof COVID-19
vaccinesfor children.

Pediatricians and parents have to be convinced about
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the safety and efficacy of COVID-19 vaccinesin children.
Study data has to be provided to the pediatricians and
parents before embarking on any COVID-19 vaccination
programsfor children.

3. ThelAP supports aschool-based vaccination program,
as this is the quickest way to achieve maximum
immunization coverage. However, this should not be
made mandatory, and the parents should be offered a
choice of administering thevaccinetotheir children, in
theschoalsor intheclinicsof their pediatricians.

4. School-based centers should have amedical personnel
traned to handle emergencies, nursing and
adminigtrative gaff, emergency medications and
equipment, tieup with the closest hospita for
emergency care, andimmediateavailability of transport
tothereferral hospitals.

5. Thel APrecommendsadministering currently available
COVID-19 veccines and other scheduled childhood
vaccines, either simultaneoudly or at any interval
between them.

6. The IAP recommends the setting up of an active and
passive survelllance mechanism for adverse effects of
COVID-19 vaccines. This should include surveillance
for any link between COVID-19 vaccines and MIS-C,
and other adverse effects observed during long-term
follow-up. IAP should be a part of this surveillance
mechanism. Children have striking differencesin their
immunological responses to vaccines as compared to
adults. Younger children have a more active immune
response that may trandate into heightened immuno-
logica responsesand probably reactogenicity. Thelink,
if any, between dysregulated immune responses e.g.,
MIS-C and vaccination, should be thoroughly studied
inthe post-marketing surveillance.

7. Inchildren with acuteillnesses, the vaccination may be
postponedtill clinical recovery.

8 Immunodeficiencies due to drugs or diseases are not
contraindications for the COVID-19 vaccines to be
rolled out for children. The COVID-19 vaccines
approved for children areinactivated vaccines.

9. Studiesshould beinitiated to determine the duration of
protection and efficacy against variants. This data will
be necessary for booster dose recommendations.

10. Thegovernment should prioritizeresearchfor safer and
moreeffective COVID-19vaccinesfor children.

CONCLUSION

Indiahasthelargest childhood immuni zation programinthe
world, with awell-established and time-tested vaccination
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network, including cold chain networks. These can be
utilized for the COVID-19 vaccination program. India has
sufficient manufacturing capability for the vaccine (more
than 2.4 hillion doses annualy), including surgica
disposables such as vids, stoppers, syringes, gauze, and
alcohol swabs and adequate storage and transportation of
the vaccines. Real-time remote temperature monitoring of
29,000 cold-chain points exists through COVID Vaccine
Intelligence Network (Co-WIN) vaccinedelivery and E-VIN

[42].

The vaccination capacity in India has been established
withrecordimmunizationsof 7-10 millionadultsinaday. Ina
span of nine months, India has immunized over a billion
individualswith at least one dose of the COVID-19vaccine.
It becomes more important during a pandemic that scarce
resources are used efficiently, balancing the principles of
equity and judtice. The decision to vaccinate hedthy
children would depend on the availability of one or more
suitable vaccinesin the quantities enough to immunize the
vulnerablepopulationinour country.

Funding: None; Competing interests: Nonestated.
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NEWSIN BRIEF

Effect of mixing the vaccines against Covid-19

Vaccinestrigger theimmune response by imitating aninfection,
leading to the generation of the memory T-cellsand B-cells. This
antibody response gets enhanced with the second dose and
boosters|eading to the generation of antibody levelswhich will
be protective against future infections.But does this response
appear / persist, if the type of vaccine has been changed for the
second dose?

In arecently published paper by Com-COV-2 Study Group
- amulticentre survey network of nine institutions in the UK,
researchers studied the effect of mixing of different COVID-19
vaccines on the antibody response. In this study, 1072
participants were studied where the participantswereinocul ated
with a dose of the Pfizer- BioNTech mRNA (BNT162b2),
ModernamRNA (mMRNA-1273), AstraZeneca(chimpanzee non-
replicating adenovirus (ChAdOx1 nCoV-19), or Novavax Matrix
M-adjuvanted recombinant S protein (NV X-CoV 2373) vaccine
after an initial dose of AstraZeneca or Pfizer. Higher levels of
binding and neutralizing antibodi eswere seenwith the second dose
of Moderna vaccine after afirst dose of Astra Zeneca or Pfizer
compared to two doses of either Pfizer or AstraZeneca.

Findings of the present study, provide the data to support
the mix and match of COVID-19 vaccines in primary
immunization schedules. This will provides the much needed
flexibility required to vaccinatethelarge unvaccinated popul ation
inlow income countries.

With the emergence of new variant Omicron, it isthe need of
hour to vaccinate as many peopleas possible (BMJ 07 December,
2021)

Finally something against childhood dental caries

Exact burden of dental cariesin Indiais not known due to poor
awareness among the general public about its long term impact
on hedlth affecting the growth, early childhood development,
learning and limited published literature. A recent meta-analysis
estimated that the approxi-mately 52% of children aged 3-18
yearshavecariesinIndia

Intheabsenceof avalidated risk determiningtool, prevention
and screening are the best modalities. Recently, United States
Preventive Services Task Force (USPSTF) hasrecommended that
the primary care physicians must prescribe ora fluoride
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supplements to all asymptomatic children aged 6 months to 5
years, living in areas having lesser than 0.6 ppm fluoride levels
(fluoride deficient areas). Use of fluoride varnish containing 5%
sodium fluorideisal sorecommendedtoal childrenaged 6 months
to 5 years after the eruption of primary teeth. These
recommendations are beyond the routine dental evaluation and
referral tothedental health professionals.

More Indian data is needed before recommendations in
Indian context are produced to reduce the potentially preventable
burden of dental cariesin Indian children.

(JAMA Q7 December, 2021)

Microfluidics: Future of treatment of neonatal jaundice

Neonatal jaundice is the most common morbidity in the first
week of lifeafter birth. Almost 60% of term and 80% of preterm
babies develop jaundice. Approximately 5-8% of these babies
require one or another modality to lower the serum bilirubin
levels, in order to prevent neurological damage. Beyond
particular levels or in the presence of features suggestive of
bilirubin encephal opathy, double volume exchange transfusion
(DVET) rapidly lowersthebilirubinlevelsbutin VLBW/ELBW
babiesit can cause hemodynamic instability.

Researchers at Oregon State University College of
Engineering has led to a promising potential therapy for the
trestment of neonatal jaundice using microfluidics. Microfluidics
is the branch of science which study the behavior of fluids, as
they travel through or are confined in microminiaturized devices
equipped with channels and chambers. The team has found a
simpler and safer alternative to DVET, by treating the patient’s
blood by circulating it through an external device known as a
microfluidic photoreactor. The basic principle is same asthat of
phototherapy but using the microfluidics helps in lowering the
bilirubin at faster rates. Preclinical studies in Gunn rats, using
high-intensity light at 470 nm for 4 hours demonstrates a
significant reduction in the bilirubin levels without causing an
appreciable DNA damage. Theratesof bilirubin reduction were
similar to those observed with exchange transfusion and on a
similar timescale. Mathematical prediction model for the human
newborn, suggested that thisnewer modality will outperformthe
exchangetransfusion at theclinical scale.

Useof microfluidicsisapotential promising approach for the
treatment of neonatal jaundice, especially intheVLBW/ ELBW,
babieswithout the use of donor blood.

(Biomicrofluidics 24 November, 2021)

RAJESH KUMAR M EENA
raj.mamc@gmail.com
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Justification: Recent research has provided evidence for lack of transmission of SARS-CoV-2 through human milk and breastfeeding.
Updating the practice guidelines will help in providing appropriate advice and support regarding breastfeeding during the coronavirus
2019 (COVID-19) pandemic. Objectives: To provide evidence-based guidelines to help the healthcare professionals to advise optimal
breastfeeding practices during the COVID-19 pandemic. Process: Formulation of key questions was done under the chairmanship of
President of the IAP. It was followed by review of literature and the recommendations of other international and national professional
bodies. Through Infant and Young child (IYCF) focused WhatsApp group opinion of all members was taken. The final document was
prepared after the consensus and approval by all members of the committee. Recommendations: The IYCF Chapter of IAP strongly

recommends unabated promotion, protection and support to breastfeeding during the COVID-19 pandemic with due precautions.

Keywords: Guidelines, Human milk, Lactation, SARS-CoV-2, Support.

he risk of transmisson of the severe acute

respiratory syndrome coronavirus 2 (SARS

CoV-2) from coronavirus disease 2019

(COVID-19) positivemother totheinfant through
breastfeeding; and safety of the infants in case of
discontinuation of breastfeeding are the major concerns of
the hedthcare providers and community during the
pandemic.

InMay, 2020, World Heal th Organization (WHO), United
Nations Children’s Fund (UNICEF), Government of India
(GQI), Indian Council of Medica Research (ICMR), Centers
for Disease Control and Prevention USA (CDC), National
Neonatology Forum of India(NNF), Federation of Obstetric
and Gynaecol ogica Societiesof India(FOGS!), Breastfeeding
Promotion Network of India(BPNI) and Infant and Young
Child Feeding Chapter of IndianAcademy of Pediatrics(l'Y CF
I AP), recommended early initiation of exclusivebreastfeeding
for firs 6 months and breastfeeding with proper
complementary feeding until 2 yearsand beyond, whileusing
necessary precautions for infection prevention and control,
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in infants born to mothers with suspected or confirmed
COVID-19[2-9]. Theserecommendationswerebased onthe
hedlth benefitsassociated with breastfeeding for both mother
and child; and relatively mild or asymptomatic illness
experienced by infants reported so far. But the rising
concerns and insufficient available evidence of mother to
infant transmission of SARS-CoV-2 through breastfeeding,
contributed to thediffering guidelinesand recommendations
from public health agencies, and international and national
authorities[10,11].

Infant feeding practiceslike avoiding of breastfeeding,
promoting artificial feeding and separation of mother and
infant hasimplications on the growth and devel opment and
long term adverse hedth outcomes in the infants.
Interruption of breastfeeding causes decrease in milk
supply and mother needs help and counselling to restore it
later. Hence stopping of breastfeeding should not be
advised. Indiahasahigh newborn mortality rateand athird
of dl preterm birthsintheworld[12], and ensuring adequate
availability of human milk becomes an important
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intervention by the healthcare system for reducing neo-
nata and infant mortality and morbidity during the
pandemic.

Sincethelast recommendationsby theinternationa and
national agencies, recent research has provided newer
evidence regarding transmission of SARS-CoV-2 from
mother to child and through other infant feeding practices.
Recent studies have reported increasing titers of antibodies
to SARS-CoV-2in the human milk following vaccination of
thelactating mothers, thereby demonstrating the protection
against COVID-19 to the mothers and their infants by
vaccination [13,14]. Recently GOI has published acircular
recommending administration of COVID-19 vaccines in
breastfeedingwomen[15].

With the new available evidence and recent
recommendation of vaccination of breastfeeding women by
GOl, thereisaneed to review and update the guidelinesto
promote, protect and support breastfeeding during the
pandemic. This will also help amédliorate the concerns
among the frontline healthcare providers, pediatricians,
obgtetricians and nurses on whether they should
encourage theinfected mother to breast feed her baby.

OBJECTIVES

To provide evidence-based guidelines to help the
healthcare professionals to advise optimal breastfeeding
practicesduring the COVID-19 pandemic.

PROCESS

Formulation of key question was done under the
chairmanship of the president of Indian Academy of
Pediatrics. A committee of experts was formed by the
chairman. It wasfollowed by review of literature regarding
risk of transmission and safety of promoting breastfeeding
among mothers who are suspected or confirmed positive.
The recommendations of other international and national
professional bodies were aso reviewed in detail. The
available data was discussed in an Infant and Young Child
Feeding-focused WhatsA pp group. Opinion of all members
was taken and the find document was prepared after
consensus, which was approved by al members of the
committee.

RECOMMENDATIONS
TherecommendationsaretabulatedinBox | .
Breastfeeding and COVID-19

Breastfeeding not only provides nutrition to the babies but
isalso benefecia to the mother and the baby in avariety of
ways [16-18]. During the SARS-CoV-1 outbreak in 2003,
lactoferrininhuman milk wasknowntointeract with heparin
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Box | Indian Academy of Pediatrics, Infant and
Young Child Feeding Chapter
Recommendations

Benefits of breastfeeding and KMC in providing
nutrition and prevention of infections cannot be
overlooked, which is of crucial importance in
developing countries like India.

Breastfeeding has specific benefits to the infants
during COVID-19 pandemic and so encourage,
promote, protect and support breastfeeding in all the
babies during the pandemic.

Mothers with suspect or confirmed COVID-19 should
initiate early (within one hour after birth) and exclusive
breastfeeding and KMC to their babies with due
precautions to prevent and control COVID-19 during
breastfeeding i.e. ,wearing of appropriate mask,
proper washing /sanitizing of the hands before and
after feeding session and routinely disinfecting and
cleaning the high contact surfaces.

Mother and baby should stay together as much as
possible, unless she is too sick to take care, to have
skin to skin contact, to feed their baby responsively
and to have access to ongoing support when this is
needed, while implementing infection control
measures as above.

If mother is ill, expressed human milk is to be fed to the
baby by a care taker who is COVID-19 negative. All
care takers should be taught to support mothers
specifically in the breast milk expression and feeding
the infant with EBM.

All mothers and healthcare workers attending her
should be taught skills of manual expression of breast
milk by trained staff.

For unfortunate cases of mother child separation due
to severe illness of mother, mother must be helped to
establish breastfeeding through specific re-lactation
support.

If mother's milk is not available, wet nursing (with
proper safety procedural precautions) may be
adopted or pasteurized donor human milk from a
standard human milk bank or comprehensive lactation
management center can be fed by the caregiver.

We recommend the administration of COVID-19
vaccines to all women breastfeeding their infant.

It is recommended that the lactating mothers and their
families should be provided with psychosocial and
technical support in confidence building and other
aspects of breastfeeding especially in establishing/re-
establishing and maintaining the milk supply. Also,
counselling and extra support should be provided to
the mothers and their family members, by dedicated
trained  counsellors if possible, regarding
breastfeeding and education regarding COVID-19
prevention behaviors.

Widespread dissemination of this guideline is
recommended using various means and
presentations, to healthcare workers and public in
general. This is especially pertinent when healthcare
facilities are disrupted in the pandemic, and IMS
promotion lurks stealthily through many avenues.
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sulphate glycosaminoglycan (HSPG) cell receptors,
interfering with the first anchoring sites of the virus on the
cell, and thus preventing the initial contact between the
SARS-CoV and host cells. Lactoferrin aso blocks the
interaction between spike viral protein and HSPC in an
angiotensin-converting enzyme 2 (ACE2) receptor, which
otherwise results in the full infection [19]. Presence of the
oligosaccharides in human milk acts as a barrier to
pathogens and as a prebiotic, promote synthesis of a
healthy microbiota thereby preventing attachment of
viruses to the mucosa and thus preventing infection [20].
Additiona protective propertiesof humanmilk areprovided
by thetransfer of maternal immune cellslike macrophages,
neutrophils and lymphocyte and secretory 1gG and IgA to
the breastfed infant. It al so enhancesthe maturation of both
innate and adaptive immune systems and thus protects the
infants from infections [17]. Antibodies to SARS-CoV-2
with strong neutralizing capabilities have been isolated in
human milk of COVID-19 positive mothers, suggesting
active form of protection provided by human milk against
COVID-19 [21,22]. Recently, IgA antibodies and other
bioactive factors were detected in the human milk from
COVID-19 positive mothers suggesting its key role in
preventing life threatening infections during COVID-19

pandemic[23].
Risk of Transmission

Thereislimited but increasing evidence that human milk is
not a source of SARS-CoV-2 infection to infants who are
breast fed by COV1D-19 positive mothers. Transmission of
thevirusthough human milk isthe major concern during the
COVID-19 pandemic. Earlier studieshavereported presence
of the virus in human milk. However, these were small
studies and case reports with low quality evidence, and
failed to show the evidencethat the viruswas complete and
or active in disease causation [21,24-30]. Recent larger
prospective cohort studies have not detected SARS-CoV-2
in human milk samples collected from women with
symptomatic infection [22,31,32]. Therefore, it cannot be
concluded that mere presenceof virusin the human milk can
be directly related to the transmission of infection from
mother to child and these studiesconfirm that SARS-CoV-2
can rarely get transmitted through human milk. This is
further highlighted in recent systematic reviews and meta-
anayses[16,17,29].

Recently, GOI and |AP-ACVIP have recommended to
vaccinate all breastfeeding women againt COVID-19
[15,33]. Studies have demonstrated that maternal
vaccination results in high titers of antibodies to SARS
CoV-2 and so is protective for the baby [13]. Based on this
recent evidence of specific benefits of breastfeeding during
the pandemic, with no chance of transmission of COVID-19
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virus through breastfeeding, we need to continue to
promote, protect and support breastfeeding.

Separation of Mother and the Baby

WHO gquidelines (May 27, 2020) state not to separate
motherswith suspected or confirmed COVID-19 unlessthe
mother istoo sick to carefor her baby, andto provideskinto
skin contact including kangaroo mother care. However,
because of the insufficient available evidence, some
national health agencies advised separation of infantsfrom
mothers with suspected or confirmed SARS-CoV-2 and
avoidance of breastfeeding [10,11]. A recent study of a
public health approach for deciding policy oninfant feeding
and mother-infant contact in the context of COVID-19
concluded that, deaths among infants affected by a policy
of separation and not breastfeeding would be at least 67-
times greater than mortality potentialy attributable to
COVID-19 [34]. The surviva benefits of breastfeeding
substantially outweigh the very low reported CFR (case
fatality rates) among infantswith COVID-19. Separation of
the mother and infant is therefore unnecessary and is
potentially harmful [34]. Mothers should be enabled to stay
together as much as possible with their babes, to have skin-
to-skin contact, to feed their baby responsively, and to have
access to ongoing support when this is needed. Based on
the clinical condition of mother and newborn, the decision
may betaken onacase-to-casebasis(Tablel).

Recommendations by Other Professional Bodies

In May 2020, WHO updated its recommendation and
advised early (within one hour of birth) and exclusive
breastfeeding for firs 6 months and then appropriate
complementary feeding with breastfeeding until 2 yearsand
beyond, while using necessary precautions for infection
prevention and control in infants born to mothers with
suspected or confirmed COV1D-19. Motherswho weretoo
ill to breast feed are advised to feed their expressed breast
milk [2]. Other international agenciesi.e., UNICEF, CDC,
American Association of Pediatrics (AAP), Audtrdian
Breastfeeding Association and Nationa bodiesGOI, ICMR,
NNF, IAR, FOSGI, 1'YCF Chapter of |AP recommended
similar guidelines with respect to breastfeeding during the
pandemic[4-8,11,14,35]. The UK Committeefor UNICEF
(UNICEF UK) Baby Friendly Initiative and Australian
Breastfeeding Association have aso updated their
guiddinesbased on recent availableevidence[14,36].

Contributors: All authors were part of the IAP 1Y CF team that
formulated the guidelines. KB, RMB, ST, RS: conceived the
guidelines, prepared the agenda, and executed administratively.
KB and RMB: led the discussions and al the members actively
participated. RMB, AB, AAK, HBM: reviewed the literature on
national and international guidelines. RMB, KB: wrote the first
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Tablel Feeding Optionsfor the NeonateBorn toaM other With Suspected/Confirmed COVID-19

Mother’sclinical status Clinical statusof thebaby Roomingin Feeding option

Mild COVID-19

Asymptomatic or symptomatic Stable Yes BF
Unstable NICU EBM>PDHM

Moderate COVID-19

Stable Stable Yes BF
Unstable NICU EBM>PDHM

Unstable Stable Caretaker EBM>PDHM>Wet nursing
Unstable NICU EBM>PDHM

Severe COVID-192

Unstable Stable Caretaker EBM>PDHM>Wet nursing
Unstable NICU EBM>PDHM

Death of the mother Unstable NICU EBM (wet nurse's) > PDHM

COVID-19: coronavirus disease 2019, BF: direct breastfeeding, EBM: expressed breast milk, PDHM: pasteurized donor human milk. The
sign ‘>’ is used to show that the preceding option is the more preferred of the two.

draft. Thefirst draft was peer reviewed by ST, RS, MP, UB, AB,
JS, OK, DG, GVB, RK, PG: provided intellectua inputs and
overall guidance a every step; PG GVB, RK: provided the
administrative support from the Indian Academy of Pediatrics
(IAP) and coordinated between the team and executive board
members of |AP. The final document was drafted and edited by
KB and RMB. All authorsapproved thefinal recommendations of
theguiddines.

Funding: None; Competinginterest: None stated.
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NEWSINBRIEF

Autism - The silent grabber of children

Autism and Developmental Disabilities Monitoring (ADDM)
Networkconducts active surveillance of ASD among children
livingintheareasunder 1ADDM sitesacross United States.Ina
recently published report, according to ADDM Network onein
44 children aged <8 years were identified to have ASD, the
incidence of which hasincreased markedly from 1in 54 children
over two years period. Other important findings - ASD was 4.2
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timesmore preval ent among boysas compared to girlswhile 35%
children were having an intelligence quotient (1Q) score <70.
Children having ASD with |Q score <70 were diagnosed at an
earlier agecompared to thosewith 1Q score>70.

Isthisriseisaresult of the early screening and referral or
industrilization?As a primary care provider to the children /
society we haveto think about it.

(Surveillance Summaries 03 December, 2021)
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The guidelines for diagnosing and managing perinatal SARS-CoV-2 infection for the Indian context were last updated in May 2020.
Newer evidence, the evolution of the pandemic, and its significant impact on mother-infant dyads led us to review and revise the
guideline. This article summarizes the salient changes inthe perinatal-neonatal management of COVID-19.

Keywords: Newborn, Pregnancy, SARS-CoV-2.

ndia witnessed the second surge of COVID-19 in

March 2021 due to the SARS-CoV-2 double-mutant

strain B.1.617 [1]. During this period, the test

positivity rate was more than 20%, and pregnant
womenwerenoted to experiencesevereillness[2]. Theinitia
guiddines on diagnosis and management of perinata
SARS-CoV-2infectioninIndiawerepublishedinApril 2020
[3] and updated in May 2020. The guiddine devel opment
group (GDG) updated the systematic review to eva uate new
evidence and used the GRADE methodology to develop
recommendations[4]. We, herein, summarizetheupdateson
managing pregnant women and neonates exposed to
COVID-19. Readersmay refer totheversion 3 of thecomplete
recommendationsfor moredetails[4].

Recommendations for the Management of COVID-
19in Pregnancy and Labor

COVID-19inpregnancy isassociated with anincreased risk
of severe disease and pregnancy-related compli-cations
such as preeclampsialeclampsia, gestational diabetes, and
thrombosis[5,6]. Pregnant women with COVID-19 havea
two-fold higher risk of needing intensive care, mechanical
ventilation, extracorporeal membrane oxygenation, and
higher mortality [7]. Increased maternal age, obesity, pre-
existing comorbidity, chronic hyper-tension, diabetes, and
preeclampsiaare associated with severeillness[ 7]. Therisk
of tillbirth, intrauterinegrowth restriction, and preterm birth
is increased twofold. The updated recommendations are
listed below:

i) The updated COVID-19 testing strategy for pregnant
women (Table 1) is based on the Indian Council of
Medicd Research (ICMR) recommendations[2].
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ii) Thedecisionto manageaCOVID-19 positive pregnant
woman a home or in a health facility depends on
obstetric risk factors, comorbidities, the severity of
COVID-19illness, and social conditions. Women with
obstetric complications, moderate or severe COVID-19
illness, unsuitable social conditions, and situations
wheretelemonitoringisdifficult should beadmittedtoa
health facility. Home quarantine is cost-effective, but
tel e-consultation servicesaremandatory for monitoring.

iii) Maternity care servicesand other specialty servicesare
availableat Dedicated COVID Hedth Centers(DCHC)
and Dedicated COV D Hospitds(DCH). All suspected or
confirmed COVID-19 pregnant women should deliver at
DCHC or DCH asper disease severity and avail ability of
obstetric and neonatal services.

Theuseof steroidsin pregnant womenwith COVID-19
depends on fetal and maternal indications (Table I1).
Dexamethasone given for ten days or until dischargeto
hospitalized patientswith moderateto severe COVID-19
on oxygen or respiratory support has been shown to
reduce mortality by 30% [8]. For fetal lung maturity,
dexamethasoneisgiven6 mg IM every 12 hoursfor four
doses. When used soldy for materna indications,
alternate steroids (methyl prednisol one, prednisolone, or
hydrocortisone) can be considered based on availability,
cogt, andindividual preference[9,10].

V) In asymptomatic/mild disease, pregnancy should be
continued until term or based on obstetric indications.
The mode of delivery should be guided by obstetric
indications, cardiorespiratory stability, and oxyge-

nation. COVID-19itsdf isnot anindicationtoterminatea
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Tablel Updated Recommendationsfor COVID-19 Testing Among Pregnant Women
Testing situation Surveillancein containment Surveillancein non- Hospital Settings
zonesand screening at contai nment zones
pointsof entry
Indicationsfor Test irrespective of Test if ahistory of travel to All pregnant womeninor
testing symptoms ahigh-risk areainthelast 2wk near |abor and hospitalized
Symptomatic for delivery
Direct contact with alaboratory-
confirmed case
Preferredtestin RAT RT-PCR or TrueNat or RT-PCR or TrueNat or
order of priority RT-PCR or TrueNat CBNAAT CBNAAT

or CBNAAT RAT

RAT

Note: No emergency procedure (including deliveries) should be delayed for lack of test. Pregnant women should not be referred for lack of
testing facilities. All arrangements should be made to collect and transfer samples to testing facilities.

Tablell Recommendationsfor the Use of Seroidsin Pregnant Women With COVID-19

Indication for steroids Stting

Fetal lung Maternal
maturation COVID-19illness

Doseschedule

Yes

No

Yes

No All settings
Yes Resourcelimited

Resourceful (available,
affordable, and materna
preferencefor dexamethasone
alternatives)

Yes Resourcelimited

Resourceful (available,
affordable, and maternal
preferencefor dexamethasone
alternatives)

Dexamethasone 6 mg IM every 12 hoursfor four doses,
irrespectiveof maternal COV1D-19 status.

Dexamethasone 6 mg/day PO/1V for ten daysor until
discharge, whichever isearlier.

Methylprednisolone or Prednisolone or Hydrocortisone
in equivalent dosesfor ten daysor until discharge, whichever
isearlier.

Dexamethasone 6 mg IM every 12 hourly for four doses
(2 days) followed by 6 mg/day PO/IV for eight moredaysor
until discharge, whichever isearlier.

Dexamethasone 6 mg IM every 12 hoursfor four doses

(2 days) followed by Methylprednisolone or Prednisolone
or Hydrocortisonein equivalent dosesfor eight more days
or until discharge, whichever isearlier.

Vi)

vii)

pregnancy or perform a caesarean section. However, a
caesarean section may be indicated to manage
respiratory failurein criticaly ill pregnant women with
refractory hypoxemia

Symptomatic pregnant womenwith fever >39°C despite
the use of antipyretics, moderate or severe COVID-19
illness, or comorbid conditions (poorly controlled
hypertension or diabetes, preeclampsia, pre-labor
rupture of membranes, bleeding per vaginum) should be
admitted to a DCH having an intensive care unit with
multidisciplinary support. Management of COVID-19
illnessin pregnancy isprovidedinBox .

COVID-19vaccinescan beoffered at any gestationd age
in pregnancy, but the second dose should preferably be
completed before the third trimester. Physicians should
inform pregnant and lactating women of the risks of
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COVID-19, the benefits of vaccination in the loca
epidemiological context, and limited safety data and
assist themintheinformed decision-making process.

Recommendations for the Management of
Neonates With COVID-19

Among neonates born to COVID-19 positive mothers, the
proportion with a positive test ranges from 0.5% to 13%
(median 2%) [5,6]. TheNNF COVID-19registry observeda
10% positivity rate[11]. Thisvariability isexplained by the
variationintesting policy and the population profile.

i) Neonata resuscitation should follow standard
guiddines, and providers should use appropriate
personal protective equipment (PPE). Delayed cord
clamping and skin-to-skin care a birth should be
practiced for all stable neonates born to COVID-19
positive women. The risk of postnata COVID-19
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Box | Updated Management of COVID-19 During Pregnancy and Labor

Asymptomatic or Mild illness

Home isolation with active surveillance by telemonitoring or admission to a health facility based on obstetric risk factors,
comorbidities, and social conditions

Indications for hospitalization: Worsening dyspnea, unremitting fever >39°C despite antipyretics, inability to tolerate oral
hydration and medications, persistent pleuritic chest pain, confusion, or obstetric complications.

Home care comprises supportive measures, e.g., hydration, adequate rest, and frequent ambulation with increased
activity as tolerated.

The use of ivermectin or doxycycline is contraindicated.
Vitamin C, Vitamin D, and Zinc are not recommended for the treatment of COVID-19.

Moderate or severe illness

Admit to a dedicated COVID hospital with a high dependency unit or intensive care unit
Oxygen therapy: Maintain SpO2>94%. Awake-prone positioning if feasible and acceptable.

Remdesivir: Remdesivir should not be withheld from pregnant patients if indicated (patients requiring oxygen therapy,
especially early in the disease course). Guidelines issued by the government about rationale use of remdesivir should be
followed

Venous thromboembolism prophylaxis: All pregnant women with COVID-19 should be assessed for the risk of venous
thromboprophylaxis and prescribed prophylactic anticoagulation with low molecular weight heparin/ unfractionated
heparin (e.g., enoxaparin 40 mg once daily or dalteparin 5000 IU once daily) and continued for ten days following hospital
discharge unless there is a contraindication.

Tocilizumab: The use of tocilizumab (interleukin-6 receptor antagonist) should be considered for women meeting the
criteria, i.e., hypoxia and systemic inflammation. During pregnancy, decisions about tocilizumab administration must
include shared decision-making between the pregnant woman, family, and the healthcare provider.

Monoclonal antibody: Monoclonal antibody therapy such as bamlanivimab-etesevimab and the casirivimab-imdevimab

combination should not be withheld from pregnant patients if they qualify for its use (hon-hospitalized patients with mild to
moderate COVID-19 who are at high risk for progressing to severe disease and hospitalization) after a discussion of the

potential benefits and risks.

Convalescent plasma therapy: There is no role for convalescent plasma therapy

transmission can be reduced if mothers wear a triple
layer mask and strictly adhere to respiratory etiquettes.
The use of filters with T-piece/lbag-mask devices and

IgG antibody levels) isnot recommended to diagnose
COVID-19inneonates.

. S vii) Neonateswithasymptomaticor mild COVID-19require

aerosol boxesforintubationisnot recommended. no additiona routine laboratory tests. Those with

ii) Mother-infant dyads should room-in, and exclusive moderateor severe COVID-19illnessshould undergo

breastfeeding should be encouraged regardless of relevant biochemical, hematologic, and coagulation

maternal COVID-19 status. When direct feeding or teststo assessthe complicationsand rule out alternate

rooming-inisnot feasible, the mother’sexpressed milk diagnoses. Neonateswith severe COVID-19requiring

should be provided. mechanical ventilation, inwhom alternate causessuch

: . . as neonatal sepsis have been ruled out, may benefit

iii) Kangaroo care is recommended for low birthweight from dexamethasone, 0.15 mg/kg once daily for 5-14
neonates regardless of the COVID-19 status of the d - ) .

mother or neonate. ays. Speglflc any -Covi D-;9 treatment (remdeﬂ.w r,

lopinavir/ritonavir, chloroquine/ hydroxychloroquine,

iv) Symptomatic neonates with suspected COVID-19 ivermectin, or interferon) and adjuvant therapies
should be isolated in a COVID designated area. The (intravenousgammagl obulin) arenot recommended.

;ﬂi’;‘g at$d confirmed COVID-19 cases should be iy opjemother-infant dyadsmey bedischarged fromthe

' hedthfacility after 24-48 hoursof delivery if discharge

V) Allformsof respiratory support areat risk of generating criteriaaremet, and birth vaccinationiscompleted. All

aerosols, and hedthcare providers must wear COV 1D exposed neonates should befollowed upfor at

appropriate PPE. Theareaproviding respiratory support least 14 daysand preferably till 28 daysof life.
should preferably beanegativealr pressurearea iX) The GDG recommends using the WHO case definition

vi) The updated testing strategy for various scenariosis
providedinTablelll. Serologictesting (total, IgM, or
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for MIS in children for the neonatal age. A 2-tiered
approach — proposed by the American College of
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Tablelll Updated Recommendationsfor SARS-CoV-2 Testing Among Neonates
Scenario Recommendations
Timing of first test Repeat testing
Suspected perinatal transmission: Between 24-48 hours of age. Rooming- A repeat test isdesirable at 5-7 days of
(Mother with COVID-19 detected within  in should not be postponed if testingis age (or earlier if the neonate becomes
14 daysbefore or within 2 days after delayed. symptomatic).
delivery) Incaseof early discharge, takeapre- Repeat testing can help to prevent
dischargesample. transmission from the neonate (whois
likely to beasymptomatic evenif
infected) to other family members.
History of exposureto personnel with Asymptomatic high-risk contactsto be -
COVID-19 (including mother or family tested once between day 5 and day 10 of
member or healthcare provider) cominginto contact (if symptomatic, see
below)
Symptomatic neonates (irrespective of Atthetimeof thefirst evaluation. If negative, repeat thetest in 24-48hif
history of exposure) with onset at or Immediate RAT, if available, canhelp theindex of suspicionishigh.
beyond 48 hoursof lifeand presenting decidethetransfer of theneonateto an If the neonate requires ongoing hospital
with acute respiratory (respiratory appropriate area. carebecause of prematurity and its

distress or apneawith or without cough,
with or without fever) or sepsis-like
illness (fever, lethargy, poor feeding,
seizuresor diarrhea).

complications, documentation of
negative RT-PCRisdesirablebefore
shiftingtoanon-COVID area.

CBNAAT: cartridge-based nucleic acid amplification test; COVID-19: novel Coronavirus disease; RT-PCR: reverse transcriptase-polymerase
chain reaction, SARS-Co-V-2: severe acute respiratory syndrome coronavirus 2, TruNat: chip-based RT-PCR test.

Rheumatology is recommended for evaluation of a 4.

suspect case. Treatment options include intravenous
immunoglobulin, methyl prednisolone, and aspirin (Web
Fig 1). Neonates with suspected MIS should be

managed at tertiary care hospitals where multidisci- S.

plinary and cardiology support isavailable.
CONCLUSION

Theupdated perinatal COV D guiddlineaddressesthe use of
antenatal steroids, COVID vaccination for pregnant and
lactatingwomen, testing and treatment of COVID-19, and the 7
multisystemn inflammatory syndromein neonates.
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The paper attempts to capture the development of the Department of Pediatrics, Safdarjang Hospital, New Delhi, from a historical
perspective in its founding years in late 1950s, showing the progress from its nascent state as a part of adult medicine to a full-fledged
independent department with state-of-the-art advances in the 2020s. From an ordinary Pediatrics Department, it was reorganized
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upgradation of the neonatology division, simultaneously establishing linkages with community level centres. The pioneering workshops
for training obstetricians and pediatricians paved the way for initiation of multiple such national workshops across the country, by the
Government of India, for establishment of neonatal care units countrywide. It was instrumental in the formulation of ‘Essential New-
born Care’ as the first national newborn care program and later a new concept of ‘Mother and Neonatal Care Unit (M-NICU)’ for perinatal

care, apart from many other contributions for shaping national policies.
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hetime period between 1940 and 1960, of thelast

century, was one of the most challenging periods

for child heath in the country. The infant

mortdlity rate was over 150 and the neonatal
mortality rate over 100 [1]. A few citiesin the country like
Mumbai, Chennai, and Delhi had pediatric care facilities,
with only a handful of pediatricians. The country had no
specific child hedth program, and the child was considered
and treated as a mini adult. Pediatrics was not even
recognized asaspeciaty and was part of generd medicine.
The transition of pediatrics began in the sixties and the
seventies. It formally separated from medicine and became
an independent subject, and newborns became the domain
of pediatricians. Subsequently, pediatric sub-specialties
devel oped, and child headlth found its place in the national
fiveyear plans, with dedicated hedth policies and
programs.

The Department of Pediatrics, Safdarjung Hospitd, was
an integral part of this historic journey. The digtinctive
innovative clinica services and the path-bresking
pioneering research carried out at this ingtitution has
influenced national policies, thereby creating an indelible
footprintinthehistory of pediatricsinIndia

The Initial Years: 1950-1960

The hospitd was established in southern Delhi in 1942, and
was rebuilt in the fifties as a multi-speciaty hospital. The
pediatrics department had three pediatric and one pediatric
surgery unit, each with 50 beds, and was headed by a
pediatrician and a pediatric surgeon, respectively. The
outpatient department functioned from a barrack, while
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emergencies were attended to in the hospita’s emergency
department.

The Department of Obstetrics and Gynecology
included an outpatient department (OPD) and casualty, and
two separate labor rooms, one for aseptic cases and the
other for infected cases. In the instance where a newborn
had delayed cry at birth, the traditional custom of slapping
the buttocks was peformed by the obgtetrician.
Pediatricians attended deliveries done by caesarean
section, but not normal deliveries, unlesscalledfor.

The newbornsweretransferred to their mothers/specia
care nursery, after initia observation. Two separate large
roomswithout ancillary facilitiesfunctioned as Special Care
Nursery. The status of newborn care during this decade is
summarizedinBox|.

1960-1978

Theauthor (SKB) joined the Department in 1965. Dr. Shanti
Ghosh, who joined as Head, Department of Pediatrics in
1966, radically reorganized the Department longwith Dr. S
Vashnava, Dr. GPVerma, and SKB.

Clinical Services

General Pediatrics: While the three-unit system continued
as before, a unique OPD service was established with the
concept of ‘under-five clinics’ Separate sections
designated for anthropometry, immunization, nutrition, and
consultation wereintroduced for the benefit of each patient.
The nutrition section visually explained the needs of a
young child utilizing a typicd Indian thali, common in
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Tablel Satusof Newborn Care (1956-66)
No of Births 1 7064
Neonatal mortality rate : 43
Pediatrician : Visiting
Residents : Shared with Generd Pediatrics
Nurses : Shared with Obstetric wards
Newborn-hospital : None

status
Newborn Care
« At Birth » L SCSand emergencieswhencalled
« Ambu bag, but nowarmer or O2 hood

* Primary level « Initialy inoneroomfor observation

« Later roominginwith mother

« First clinical examination 24-48 hrs

« Oneround and examination per day

« No pre-written protocols, case
records

every Indian household. Every child received a ‘ Road to
Hedlth Card’, adapted from David Morley’s 1974 Hedlth
Record, detailing his’her vist.

Qb-specialtiess The Depatment established sub-
specidties of pediatric nephrology and juvenile diabetes
headed by Dr SarlaVaishnava, and pediatric cardiology led
by Dr SK Sanyal, trained at prestigiousingtitutionsabroad.

Neonatology services, whichtill thenwereinaprimitive
dstate and relatively neglected, were organized as an
independent neonata unit by Dr. Ghosh, with SKB ashead.
Thetask toreorganizeit wasextremely chalenging.

Meeting the Challenge

The challenges were met head-on with innovation and
collaboration with alied specialties, chiefly obstetrics. The
firstinnovation wascreating and implementing amandatory
orientation and training in basic newborn care, imparting
skills like resuscitation at birth, to &l the staff at the
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beginning of their postings. Alongside, we proactively
communicated with our obstetric colleagues to discuss
common clinical problemsand devisesolutions. Thisled to
increasing mutua trust and resulted in the unexpected
gesture of transferring two unused labor rooms to the
neonatal unit by Dr. Pinto, Head of obstetrics and
gynecology department. This helped reorganize and
establish the newborn unit by creating two 25-bedded
specia carenurseries(Fig. 1).

Lack of equipment in our nurseries was overcome by
improvising techniques like using electric light bulb lamps
asinfant warmers, ordinary needles modified to be used as
scalp vein needles, and large bore needles (liver biopsy
needle) with standard catheters for exchange blood
transfusion, and infant carrying baskets for transporting
newborns(Fig. 2).

Regular interdepartmental meetingswere started, which
included monthly obstetric-neonatology meeting to
discuss monthly audit, perinatal mortality conferenceswith
pathology department, interaction with microbiology
department for infection surveillance, with radiology,
clinical pathology departmentsand blood bank. In addition,
thereweredaily morning review meetingswithintheunitto
discussthe past 24 hour events, which provided the faculty
andtraineesamulti-dimensional learning environment well
beyond just case management.

All these changes enabled us to introduce the
innovation of protocol-based pediatric and neonatal care.
Our neonatal unit protocols became representative of the
ingtitution and formed the basis of national guidelines.

Problem Focused Approach

The reorganization described above brought striking
improvement in thequality of newborn care. But to deal with
continuing highmortality invery low birthweight (preterm,
IUGR), infections, birth asphyxia, and extremeweather, we
adopted aproblem-focused approach grounded in research.

Fig. 1 Safdarjang Hospital (a) Obstetric and Newborn wing, and (b) therooming in practice.
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Some such srategies included classification of
newbornsat birth asappropriatefor gestation (AGA), small
for gestation (SGA), and largefor gestation (LGA) so asto
identify high-risk infants [2,3]. A critical review of
admissions in extreme weather lead to the diagnosis of
Primary Cold and Hest I njury of the newborns[4,5]. These
conditions were described for the first time in the country
andledtotheuseof low temperaturereading thermo-meters
in nurseries, and eventually to air conditioning of labour
rooms, nurseries, and postnatal wards. Studies on gastric
aspirate cytology helped in the early diagnosis and
treatment of intrauterineinfectionsand pneumonias[6]. The
study regarding early discharge versus standard discharge
of low birth weight newborns from specia care nursery,
established early discharge of low birth weight infants at
1.3-1.4 kg weight, to be as safe as standard practice and
prevented deaths by overcrowding and nursery acquired
lateinfections[7].

These and other studies carried out by the Safdarjang
Hospital team changed established practices, improved the
outcome of newborn babies, and wereadopted nationally.

1979-1985
Newborn Care Comes of Age

Dr Shanti Ghosh and Dr Vaishnavaretired by 1979 and SKB
took over thedepartment asHead withayoung team. In 1980,
in response to a concern raised by the then medica
superintendent, Dr NL Pramanik, regarding static neonatal
mortality rateand the need for upgrading theneonatal unit to
atertiary leve intensive carefacility, adetailed proposa was
formulated after diligent review and deliberations amongst

Warming the
MHewhorns

Warming Newborns with
Electric Bulb Lamps

Mo Tri-ways or catheters
avallable

Used Cannula with
Liver Biopsy needle &
Large size catheter

Discarding hot water bottles

Exchange Blood transfusion
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the clinicians and experienced nurses. The proposa
included servo-controlled warmers (open-infant-care
systems against standard Isollet incubators for visihility,
ease of nursing care, maintenance, lower infectionrates, and
being user friendly), pulse oximeters, portable
transcutaneous vital sign monitors (as opposed to fixed
monitors), blood-gas analyzers, oxygen anayzers, and flux
meters for measuring phototherapy light intensity. This
resulted in the establishment of a state of the art neonatal
intensivecareunitin 1980 (Fig. 3). Thesemeasureschanged
theadministrators’ viewpoint about newborncareinIndia

Intensive Care to Primary Care

The hospital-based newborn care at Safdarjang Hospital
highlighted the country’s primary need for all threelevelsof
care from primary to tertiary level, to provide affordable,
quality newborn carefor every infant, irrespective of his’her
birth weight, gestational age, place of birth, and the person
conducting the delivery.

We, therefore, devised an Indian Council of Medical
Research (ICMR) pilot study, “ A concept of regionalization
of perinatal care.” which required establishing primary care
a aPrimary Hedlth Care Centreat Bhorakalaand Secondary
Care Centre at Government Civil Hospitd, Gurugram,
Haryana and Tertiary Care Centre at Safdarjang Hospital,
New Delhi in a radius of 70 km. This community-based
study involved a primary health centre, a district hospital,
and an apex hospital with linkages and referrd systems
without dedicated, supportive transport and tde
communications services but with areferrd availableto a
higher centre.

IV Infusion In
Mewborns

Innovative
Scalp Vein Needles

Crdinary needles with
cathetar

Transporting the
Mewborns

Mo transport Incubators

Transporting the
Mewborns in baskets

Fig. 2 Indigenousimprovised equipment.
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Fig. 3Neonatal intensive careunit, Safdarjang hospital, 1980.

It was a successful project, demonstrating the
feasibility and cost-effectiveness of establishing the three
levels of newborn care, equipping them appropriately and
training the staff from the dais and traditional birth
attendants to auxiliary nurse midwives (ANM), medica
officers, nurses and pediatricians, obstetricians to create a
functional and practical two-way referra system between
community level and apex centers(Fig. 4) [8].

Education, Training and Continuing Medical
Education

The department firmly believed that in addition to ongoing
academic programs, training workshops and continuing
medical education was needed across the country. One of
thefirst such training courses was the Government of India
—WHO ‘Neonatology Orientation Course’ by Prof Beryl
Corner fromBrigtol, UK and Prof. Ghoshin 1969.

The success of thisinitial workshop paved the way for
initiation of multiple National Neonatology Training
Workshops acrossthe country, in 1979, by the Government
of India, in collaboration with WHO. SKB becamethefirst
Indian WHO Consultant for the workshops, organized at
SAT Hospita and Medical College, Trivandrum, Kerda
(1979), SCB Medica College, Cuttack, Odisha, (1980) and
the Safdarjang Hospital, New Delhi (1980) for the purpose of
training pediatricians and obstetricians to establish such
units in their respective states. The department also
organized the first pediatric intensive care workshop in
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1983, by Government of India, for 22 Heads of the
departments of pediatricsacrossthe country.

The department participated in national and
international conferences. It progressed from an occasiona
paper initially towider publicity with each passing year. Our
presentations graduated from an era of epidiascope
trangparencies to black and white dide projection to
innovatively designed colored graphic data presentations.

Research and Publications

Some of the notable research contributions from the
department include the development of the Indian
Cognitive Development assessment scales; new under-
standing of common childhood infections and their
treatment modalitiesin the Indian environment, feasibility of
mass immunization campaigns [9] and modifying
immunization schedules like the efficacy of three doses of
theora poliovaccine[10], need for aBCG booster dose[11],
and early mead esvaccination.

In neonatol ogy, research accomplishments began with
Dr Ghosh's classic paper on questioning the rationale for
the internationa definition of low birth weight [12],
describing undetected severe hypothermia causing cold
injury and death [4], longitudinal studies from birth to
adulthood to assess long-term effect of low birth weight
[13], alandmark perinatal mortality study in over 27 000
births with autopsies in 50% of the perinatal deaths,
feasibility of regionalization of perinatal care at national
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Fig. 4 Thetriage system of newborn care.

level [14], demonstrating efficacy and safety of Low solute
ORS solutionin 0-3 months infants and risk of significant
hypernatremiawith standard WHO ORS sol ution [ 15], mid-
arm-circumference (MAC) asamarker of low birthweights
incommunity whereinfant weighing scalesarenot available
[16], identification of high risk families and mothers and
outcome of their off springs in rura and urban slum
communities[17] and many others.

But, thelandmark research milestonewasthefounding of
‘The New Delhi Birth Cohort’ (NDBC) in 1968 by Dr S.
Ghosh, DrIM Moriyama, and SKB ina12 sg. km South Delhi
community with 8181 cohort born to ever-married women
followed from pre-pregnant state to pregnancy and
childbirth. Our book [ 13] describesthefive-decadeincredible
journey of thishirth cohort, whichisnow afour-generation
family cohort, and itsenormouscontributionsto national and
internationd researchwith respect tofertility, impact of child
mortality on family planning, child survival, growth and
cognitivedevelopment, thelong-term effectsof birthweight,
gestation, fetal growth and childhood growth on adult
hedlth, cardio-metabolic disordersand human capital.

THE 21ST CENTURY: THE YEARS 2001- 2020

The current century saw rapid state-of-the-art advancesin
the department and its subspecidties, with physical
restructuring, diagnostics, and adoption of standard
evidence-based operating procedures aimed to reduce
duration of hospitalisation and hospital acquiredinfections.
A multidisciplinary comprehensive Early Intervention Child
Development Assessment Centre (CDAC) was aso
established.
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Emergency Triage and Pediatric Intensive care Unit
(PICU): In2017, the Department established the Emergency
and Triage services in the New Emergency Block of the
hospital, with the latest facilities, including continuous
€electronic monitoring, point of carediagnostic microbiology
and biochemistry laboratories, blood bank, and supportive
super-speciadtieslike Pagdiatric Surgery, Neurosurgery, and
Intervention Radiol ogy. The paediatric emergency services
arelocated on aseparatefloor with facilitiesto stabilizeand
monitor thecriticaly ill. A uniquefeatureisthe provision of
optimum care facilities for extramural neonates, which
comprise amost 30% of pediatric admissions. Besides
these, the Department has well equipped 20-bedded
Paediatric Intensive Care Unit (PICU) for critically ill
patients. Introduction of the concept of emergency
assessment, triage and PICU services has significantly
decreased the mortality within the first 24 hours of
admission.

The department now has a dedi cated hemato-oncol ogy
unit providing day-care based chemotherapy as well as a
leukemiaward. In addition a separate thal assemiaday-care
unitispresent, supported by apoint of carelab.

Neonatology: A sharp (75%) increasein annual ddliveries
including a substantial proportion of high-risk pregnan-
cies, led to the development of the novel concept of
‘MotherinNeonatal CareUnit’ (MNICU) (Fig. 5), afirst of
itskindmodel inAsia, in2017. It created the concept of ‘ zero
separation’ involving coupl et care, with the mother staying
24x7inMNICU withthebaby, actively partici-patinginthe
carefrombirthingtill discharge.
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The M-NICU concept brings a paradigm shift in the
ingtitutional management of small and sick neonates,
especialy relevant for the developing world. It opens out
the possibility of introducing a four tier newborn care
system with primary, secondary and MNICU and tertiary
intensive care nursery. M-NICU is likely to be most
practical, affordable, cost effective, humanised, mother
incentive-based care resulting in significant reduction in
nursery overcrowding and infections, successful
establishment of breast feeding (Kangaroo care) and
improvement of survival. The Government of Indiaisaso
contemplating creation of such units across the country
[18-20].

National and International Child Health Programs

With anactiveparticipationin the public hedthiinitiatives of
Government and Non-Government programs, the
department became a primary centre for scaling up child
health interventions across the country, and the nodal
centrefor the Delhi Newborn Birth Defect Surveillance. The
Ministry of Health and Family Welfare and the Ministry of
External Affairs has adso given the department the
responsibility to prepare a module of Facility Based
Newborn care(FBNC) and expand the mother, newborn, and
child health programs, including immunization through the
SAARC platformin SAARC countries.

It became a centre for WHO felowship in Basic and
Advanced Neonatology and Adolescent Medicine and
established the country’s first adolescent training centre at
Safdarjung Hospital Adolescent Health Network (SHAHN).
Multi-centre collaborative studies with the support of
national and international organizations including DeNIS
study, randomized controlled trialson probiatics, vitamin D
and immediate Kangaroo Mother Care are some of the
research activitiesof thiscentury [21-24].

£
Tmmom 12:52
a2 b

Fig. 5 Mother with her newborn in amaternal-neonatal intensive
care unit (MNICU)
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IMPACT ON CHILD HEALTH POLICIES

The department of pediatricsat Safdurjung hospital hashad
ahuge impact nationaly and internationally from its early
daysby itsever-evolving multifaceted clinical and research
contributions. Nationally relevant researchesled to revised
national schedule of five doses of Oral Polio vaccinationin
UIPin 1985, inclusion of Low birthweight in Child Surviva
and Safe Motherhood program (1992), the formation of the
nationa “Essential Newborn Care”’ program at the district
level for the Government of India and its inclusion in the
National Child Survival and Safe Motherhood program
1994. The Essential Newborn Care Program remains the
pivot for all subsequent national newborn care programs
from RCH | in 1997 to Newborn Action Plan 2014. The
introduction of Dakshita 2015 and LaQshya 2017 is the
falout of the perinatal autopsy study’s findings. The low
solute ORSfor oral rehydrationisnow universally accepted.
The most recent ‘Zero Separation’ policy in creating
MNICU, has given the developing world a much needed
wholesome concept in perinatal and neonatal care.

Thefinding of ‘thefirst 1000 days inachild'slifeasthe
golden period for nutrition intervention in ‘ The New Delhi
Birth Cohort’ studies, has resulted in ‘POSHAN, the
national nutrition program. TheNDBC iconic magnetic data
storage tapesin ASCII coded format 2400 Ft. spooler area
part of Indian Council of Medica Research (ICMR)
Museum and aredisplayed asnational treasure.

Awards and Honors

The digtinctive contributions by the members of the
Department earned them numerous accol adesfrom national
andinternationa organizations. Prof Shanti Ghosh and SKB
became President of Indian Academy of Pediatrics (IAP)
and were honored by Medical Council Of India, ICMR,
National Academy of Medical Sciences (NAMS), Indian
Academy of Peediatrics (IAP), Nationa Neonatology
Forum, India(NNF), and theAPPSEAR. SKB also became
the Editor-In-Chief, Indian Pediatrics and Founder
Presdent NNF, India

Several pediatriciansof the country including L ate Prof
MK Bhan, Dr Soumya Swaminathan, Prof Vinod Bhutani,
Prof Vinod Paul, Prof HPS Sachdev, Dr Panna Choudhary,
Prof SRamji and many othersworkedintheir early formative
years in the Department, imbibing the spirit, work ethics,
philosophy and commitment to public health, and became
well known nationaly and internationally for their
outstanding contributions[25].

WHAT EMBODIED THE DEPARTMENT?

The department became known for its invigorating
academic and progressiveenvironment. It had acordia and
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lively atmosphere, not only by providing freedom to learn
and explore in academics and research, but aso by the
‘coffee club’ culture where staff could interact informally
with each other. The annual Diwali and Christmas
celebrations, the movies, puppet, and magic shows for in-
patients added to boost theteam spirit and staff morale.

The presence of the offices of Indian Pediatrics and
NNF housed in the department, and multiple on-going
collaborative research work motivated the young
physicians for research. The department believed in
identifying young talent and providing opportunities to
them. A crucia factor promoting progress was the
congeniality between doctors and the nursing staff and
para-clinical departmentswhich enabled the department to
accomplish its intended goals and objectives and attain
enviable heights.
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Survival Analysis: Where, Why, What and How?
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Durations of any event, such as duration of hospitalization, is usually found to have a highly skewed distribution and incomplete values
due to dropouts and limited follow-up. The usual methods of statistical analysis are, therefore, not applicable. The method of survival
analysis is a nonparametric method and is designed to overcome these problems. Survival is a generic term and is used for any time-to-
event data. The entire survival pattern at different points in time is studied by the Kaplan-Meier method under certain conditions. Log-
rank method is used to compare survival pattern in two or more groups. Hazard is the rate of occurrence of an event per unit of time and
studied by Cox method. The concept of survival and all these methods of survival analysis are briefly discussed in this short note in a

non-mathematical format for medical audience.

Keywords: Hazard rate, Kaplan-Meier method, Log-rank test.

rvivad anaysis is an important concept in

biostatistics with extensive usage in medical

ch. This is a multi-faceted technique and

as evolved as a full subject. For medical

researchers, we herein discuss, in brief, where and why

survival analysisisneeded, what it is, and how itisdonein
practical settings.

WHERE AND WHY?

A specia quantitative measurement in medicineisthetime
taken for the occurrence of an event. This requires that the
time of beginning and the time of the end, both, are well
defined. Duration of hospitalization isacommonly studied
duration, measured from thetime of admissionto thetimeof
discharge or death. The effect of oxygen saturation targets
on the duration of respiratory support, oxygen therapy,
and hospitalization in extremely preterm infants [1] and
continuation duration after contraception insertion among
adolescentsand young adults[2] have been recently studied
using the method of survival analysis. Such durations have
two specia features that make them distinct from other
guantitative measurements and render the usud statistical
methodsinapplicable.

Censoring

Quite often, the full duration is not observed such as
duration of hospitalization in the case of a patient who |eft
againgt medica advice (LAMA) or when a patient is
transferred. Such incompl ete observationsmore commonly
happen when afollow-up of patientsis planned for, say, two
years, but the patient becomes untraceabl e or uncooperative
after oneyear, or when the event under consideration, such
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as death, does not occur within the two-year period. The
latter would mean that the survival isknown for at least two
years, but the full duration is not known. Such truncated
durations are cdled ‘ censored’, meaning thereby that the
observationisincomplete.

This censoring is of three types. The example we have
cited is for ‘right censoring’ where the endpoint has not
reached at the time of the last observation. In rare cases, it
could be ‘left censoring’ also where the beginning point is
not known but the end point is known. This can happen
whentheinterest isinthe duration of disease, but the day of
onset is not known or cannot be assessed. This has
happened for many COVID-19 cases. The third could be
‘interval censoring’ where the exact duration is not known
but only the interva is known. If surgery patients are
followed quarterly for any complication, theonly information
available in the case of complication is that it occurred
somewhere between, say, 9 and 12 months when no
complicationwasreported at 9-month foll ow-up but reported
at 12-month follow-up. Thus, theexact timeof complicationis
not known. The present communicationisrestricted to only
theright-censored databecausethat isthe predominant type
of censoringinmedical research.

Skewed Distribution of the Durations

The second distinctive feature of durations is that the
durationisgenerally relatively small for most casesbut long
or very long in some cases. For example, the duration of
hospitalization in most heart surgery cases could be around
7 daysbut somedevel op complicationsand stay for 30, 40, or
even 90 days. Thus, the datistical distribution of most
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durationsishighly skewedtotheright. Thismakestheusua
Gaussian based parametric analysisinapplicable and either
logarithmic transformation or non-parametric methods are
needed for analysis. In the case of highly skewed distri-
bution, mean and standard deviation are mideading, and
recourseto median andinter-quartilerange (IQR) istaken.

Due to these two special features of data - censored
values and highly skewed distribution - the usual statistical
methodsfor quantitative measurementsare not applicableto
durations and a special method, called surviva anadysisis
required. Thisisanonparametric method and can beused for
any kind of duration data. Yet, themethod requiresareason-
able sample size, at least 30 in each group, preferably 50 or
more.

WHAT IS SURVIVAL ANALYSIS?

The method of survival analysisis needed when the study
requiressurvival experience at different pointsintime. The
term ‘survival’ in this caseis generic and could mean any
event such asdischargefrom thehhospital or occurrenceof a
complication. Survival anaysis tells us the percentage
survived at different pointsintime—oneyear, two years, €tc.
- even when some of the durationsare censored. It plotsthe
survival pattern over time, called the survival curve, which
can beusedto draw inferences. Anexampleisgiven|ater that
wouldfix theidea

If theinterest is not in survival pattern but only in the
percentage of patients who survived for, say, at least 3
monthsor atleast 1 year, andif thedurationisavailablefor all
(no censored values), thereis no need of the method of the
survival analysis. This percentage can be calculated in the
usual manner and the inference regarding it being a pre-
specified value or for difference between two groups (such
asonewith treatment A and the other with treatment B) can
be drawn as usual for proportions. This can be done even
when the distribution of the duration is highly skewed.
However, if some values are censored, survival anaysis
would beneeded evenfor thisproportion. Similarly, median
survival time can bedirectly obtained without going through
theprocessof survival analysiswhenthedurationfor all the
subjectsis known but this too would require the method of
survival analysisif somedurationsaretruncated (censored).
Survival analysisisalso needed if theentiresurvival pattern
at different points in time is under study, whether the
observations are censored or not.

Surviva analysis requires that the duration for the
occurrence of the event under investigation is recorded for
each subject and the censored durations are marked.
Consider the survival of children living with human
immunodeficiency virus (HIV) [3]. Suppose these are
followed up for 12 months after start of the antiretroviral
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therapy (ART). Theduration of survival for 10 patientsmay
beasshowninTablel.

The plus sign is for censored values. The third patient
migrated and lost tofollow-up after 4 monthsbut wasadiveat
that time. Petient numbers5, 8, and 9werealiveat 12-month
follow-up visit but were not followed-up thereafter. Their
duration of survival is known at least 12 months but not
beyond. Note in this case that mean or median duration of
survival and percentage surviving 12 monthsor at any other
time cannot be directly computed because of censored
values.

Two extensonsof survival anadysisarecommonly used.
Firgt, to comparethesurviva curvesof two or more groups
such asduration of hospitalizationinmild and severe cases,
and second, to find risk factors that affect the survival
pattern such asthe effect of age and timethe antibodies are
administered on the duration of survival in pediatric septic
shock patients. The first requires log-rank test (discussed
later) and the second isCox regression, which alsoisbriefly
discussed later in the context of hazard rates. The Cox
regression isalso used to estimate hazard ratio relative to a
reference base. Other agpects are not discussed here and
availableintheliterature[4].

HOW SURVIVAL ANALYSIS IS DONE?
Kaplan-Meier Method

The method of survival analysisis quite mathematical, but
we explain it here in simple terms. The primary method of
survival anadysisisthe Kaplan-Meer (K-M) method. This
method givesthe proportion surviving at different pointsin
timesuchasat 6 monthsand oneyear. Surviva attimetinthis
caseistheproportion surviving longer thant and themethod
considers the censored observations only till the time the
subjectswerelast seendive. After that they areignored. This
proportionisan estimate of thechanceof survival attimetin
the target population after due consideration of censored
values. Thiscan beeasily obtained for eachtime-point with
thehelp of an appropriate statistica package.

Tablel Duration of Survival of Children With HIV on ART

Patient number Duration (mo)

7
3
4+
10
12+
5
9
12+
12+

© 00 N o O~ W NP
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The estimated surviva proportion can be plotted for
different time-points t. This plot is caled the surviva
function or surviva curve. Only the uniquetime pointsare
considered. If a time point is applicable to two or more
subjects, it is counted only once. This method requires the
calculation of as many surviva rates as there are events
unless severd events occur at the sametime. The morethe
number of time-points, the smoother thesurvival curve. This
means that a smooth survival function is obtained when
many time points are observed. In case the survival
durations are not arranged in increasing order in your data,
these should be arranged in ascending order before the
caculations. The survival function can be used to find the
mean and median duration of survival dong with their
confidence interval, which can easily be done using a
computer program. This is explained with the help of an
example

Example — Waingtock, et al. [5] studied neurological
morbidity inchildrenbornto severely anemic (Hb <7 mg/dL)
women. Thefollow-uptimevariedintheir sudy fromchildto
child, but weassumeit to befixed 10 yearsfor our example.
Theincidenceof neurological morbidity isgenerdly low, but
supposethefollowing duration was observedin 20 children
for devel oping neurological morbidity.

Duration (y) elapsed for occurrence of neurological
morbidity in children bornto severely anemicwomen:

o>+ 7 3 9 10O+ 1+ 8 7 7 5
7 9 &5 4 2 1 9 4 10+ 10+

where + denotes that the observation is censored. Five
childrenwith 10+ did not devel op any neurol ogical morbidity
till theageof 10years, andtwo childrenwithvaues5+and 4+
were lost to follow-up when their age was 5 years and 4
years, respectively. These durations are arranged in
increasing order in Tablel | dongwiththeother detail sof the
K-M procedure.

TheK-M method requiresthat thetime, suchas‘years in
this example, is considered as a continuous variable. This
canbeindecimals. Yet, for darity, first columninTablel | isthe
beginning time when, in our example, the art is from 20
cases. One casedeveloped morbidity at 1 year sothat only 19
remain at risk for devel oping morbidity at the beginning of the
second year. Similarly, the number at risk at other timepoints
is obtained. The K-M method calculates the proportion
surviving at each point in time based on casesdying at each
point in time after excluding the censored vaues.
Subsequent proportion is obtained by multiplying with the
previous proportion. The method is explained in the
calculations shown in Table I I. The event under study is
devel oping neurologica morbidity inour examplein placeof
death.
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The other important requirementsfor valid resultsfrom
theK-M methodsare: i) The censored val ues do not belong
to specia subjects so that the distribution of the censored
duration isthe same as of complete values; ii) The subjects
areindependent. That is, the survival duration of one does
not affect the survival duration of the other; iii) The rate of
the event is the same in early recruiters as in the late
recruiters; iv) In general, the number of censored values
should not exceed the number of completeval ues.

The plot of the survival function against time givesthe
survival curve (Fig. 1). Thisisbased onthedatain Tablel |
on time for the occurrence of neurologica morbidity in
children born to severely anemic women. This shows how
the numbers at risk are declining with time. The censored
values are shown by a“+" sign (there are five overlapping
plussignsat 10 years). The plot can be used to find median
time to develop neurologica morbidity by drawing a
horizontal line at proportion = 0.50 and projecting it down
from the point of intersection to the x-axis. Thisisthetime
when half of the patientsremained at risk and the other half
had the event. In this figure, the median duration of
developing neurological morbidity is nearly 8 years. The
survival table (Table I l) gives amore exact median value,
which is between 7 and 8 years where the surviva
proportionis0.5.

The complimentary of survival (1—proportion survived)
iscaledthehazard sinceit depictsthe proportion of deathsat
different pointsintime, where' hazard’ againisagenericterm
for any outcomeof interest.

Table 11 illustrates that the computations for K-M
survival function are tedious and a Statistical package is
usually used. The software also caculates the confidence
intervalsfor each survival probability. Theestimatesfor the

1.00
0.90

0.80

0.20 Median

0.10 /
0.00

0.00 2.00 4.00 6.00 8.00 10.00

Cummulative proportion developing neurological
morbidity
o
8

Time

Fig. 1 Survival curveand the median survival time.
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Tablell Survival Analysisby K-M Method

Survival function (proportion with no

BEINNING o st risk Developed morbidity) at time ¢
time T i morbidity at Censored so=1
t+l = N — Gy — C¢ : e
tyear o = 20 - & = d
¢ d; S¢ = Se-1( )
T
i ) 20-1
1 20 1 0 L+ 55— = 0950
19 19-1
2 19 1 0 %' 1 - 0900
18 18-1 .
3 18 1 0 230" 18 - 0880
17 17-1
4 17 1 1 35 = 0800
16 15—-1
. 15 1 1 = DIS = 0.747
16 14 13—0_0?_"
6 13 0 0 20°15° A8 oo
16 14 13-4 _
16,149 9-1_, .
8 9 1 0 20715 18" &
16 14 B8 8-3
9 8 3 O E‘ E,E._B = 287
10 5 0 5

probability of survival arerdatively unreliablefor thetime
points towards the end because of fewer surviving subjects
at thosetime points. Theareaunder the curveisthe sameas
mean survivingtimebut thatisrarely used.

Edtimation of the surviva function or median surviva
timeby itself may not be of much vaueunlessitiscompared
with another group to find wherethesurvival islonger. A plot
of survivd curvesof different groups gives an indication of
which group hasbetter surviva experienceand thestatistical
significance can bechecked withlog-rank test.

Log-Rank Test

In place of comparing just the median survival time or the
proportion surviving at specific timet, the log-rank test is
used to compare the overall survival pattern of one group
with other groups. The median may be nearly the same, but
thepattern could bedifferent (Fig. 2). Inthisfigure, survival
isbetter inonegroup at initial time pointsbut worseat later
timepoints, with surviva curvesshown assmooth curvesfor
illustration. Theright kind of survival patternfor comparison
by log-rank testisshowninFig. 3.

For example, the interest might be in comparing the
pattern of duration of hospitalization of cases on a new
regimenwith thoseon theexigting regimen. Another example
isthetimeto return to school by students with and without
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attention-deficit/hyperactivity disorder (ADHD) following
concussion [6]. Each of these can be compared using log-
rank test.

Log-rank test also isanon-parametric procedure based
on chi-square and used to check whether two or more
survival curves are statistically significantly different. The
null hypothesisis that the difference between the survival
curvesisdueto sampling of casesand not real. For smplicity,
we describe this test for two groups. The test requires that
all theconditionsmentioned earlier for the K-M method are
met. That is, thesamplesizemust belargeand representative,
censored valuesarerandom and not related to survival, early
recruiters have the same surviva asthe late recruiters, and
thesurvival timeisrecorded exactly and notinintervals. In
addition, the survival curves should not cross each other —
oneshould belower thantheother a most timepoints. Thus,
the curves of the type shown in Fig. 2 cannot be compared
withlog-rank test but thosein Fig. 3 can be compared. Also,
the two groups must be independent — the survival of the
patientsin one group should not have any relationship with
thesurvival of patientsinthe other group.

The null hypothesis of identica survival curvesin the
two populationsimpliesthat the probability of survival (or of
death) at each point of timeisthesameinonegroup asinthe
other. Under this null hypothesis, the expected number of
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Fig. 2 Survival curvescrossing each other.

deaths is calculated for each time using the combined
experienceinthetwo groups.

For example, if thereare5 deathsin group-1 at timet when
200 peoplearetill at risk (after deaths and dropouts before
timet), and 7 deathsin group-11 where 100 peopleareat risk,
the expected deaths under the null hypothesisin group-1 are

100
300
sum of thesekindsof numbersover different time-pointsare

usedto calculatethelog-rank test.

. 200
[5+ 7] =4 andingroup-1l are ﬁ[5+?] =8. The

The P value can be obtained in the usual manner using
chi-square. This will only tell you that the difference is
statistically significant or not, but would not tell you about
themagnitude of thedifference. For magnitude, hazardratios
at different pointsof timearecalculated.

One subtle and difficult to understand limitation of the
log-rank method is that statistical significance is mostly

SURVIVAL ANALYSIS

1.0

0.8

0.6 Group B

Group A
0.4

Cummulative Survival

0.2

0.0
20

Time in weeks

30 40

Fig. 3 Survival curvesin two groups. The declinein survival in
groupA issteeper thaningroup B.

drivenby thedifferenceinsurviva atinitial timepointswhere
the number of subjects is high. The number of available
subjects declines at subsequent time points due to deaths
and dropouts. To overcome this problem, Breslow test or
Tarone-Waretest isused for comparing two survival curves
when the number of subjectsis large in the beginning but
quickly declinesand becomessmall towardstheend. That s,
when the mortality and dropouts are high [7]. Box | lists
when to use and when not to use survival analyses.

Hazard Ratio

Risk is the probahility of occurrence of an event and is
generaly calculated at theend of the study irrespective of the
time; wheress, thehazard rateistherisk per unit of timesuchas
hazard of recurrenceof papillary thyroid cancer per yearina
high-risk population[8]. Thiscan bedifferent from year-to-
year such as alow rate in the first year and progressively
increesng each year. Hazard rateisespecialy usedinsurviva
studiesbecausetimeisanimportant factor inthese studies.

Do not use
area under the survival curve have poor reliability.

must be independent.

Box | Where to Use Survival Analysis

« For analyzing any duration (time-to-event) data if it has highly skewed distribution, particularly if some durations could not be
fully ascertained (censored), but the subjects with censored values should not have special survival pattern.

« When the interest is in studying the complete survival pattern at different points in time even if no duration is incomplete.
« For comparing survival pattern in two or more groups (log-rank test)

« When the number of censored values is more than the complete values because then the median survival duration and the
¢ The log-rank test can give misleading result when the two survival curves cross each other. Also, the groups under comparison

« When the deaths or dropouts are fast, the numbers towards the tail become too small and the log-rank test loses its power.

INDIAN PEDIATRICS

78

VOLUME 59—JaNUARY 15, 2022



INDRAYAN AND TRIPATHI

Theratio of thetwo hazardscalled hazardratioisused to
compare hazard rate in one group with another, such as
hazard of devel oping anemiaper year in adolescent girls of
low versushigh socioeconomic (SE) status. A hazard ratio of
1.25 saysthat the hazard of developing anemia per year in
girlsof low SE statusis 1.25 times (or 25% higher) of sucha
hazardingirlsof high SE status. If thisratio remainsthesame
over theperiod of thestudy, called proportiond hazards, Cox
[9] has shown that the factors affecting this ratio can be
easily studied by a regression model. This analysis tells
which factor is contributing how much and its significance
towards difference in the hazard rates in the two groups
under study. A more detail ed explanation has been given by
KlenbaumandKlein[10].

CONCLUSIONS

A separatemethod of analysisisrequired for duration (time-
to-event) data because durations generally have censored
values and a highly skewed digtribution. The method of
survival analysis is nonparametric and takes care of both
these' aberrations' inthedata. Surviva isagenericterm, and
themethod i sapplicableto any duration data. Kaplan-Meier
is the method of choice to study the complete survival
pattern when the duration is measured on continuous scale
and when censored values are not related to the surviva
pattern. Thiscan beusedto estimatethemedian survivd time
despite censored values. Comparison of surviva patternin
two or moreindependent groupsisdone by log-rank test.

79

REFERENCES

1. Hanna VY, Laliberté C, Ben Fadel N, et a. Effect of oxygen

saturation targetson theincidence of bronchopulmonary dys-

plasiaand duration of respiratory supportsin extremely pre-
terminfants. Pediatr Child Health. 2020;25:173-9.

. Bryson AE, Cabra HJ, Coles MS. Attendance of an initia
follow-up visit after long-acting reversible contraception
insertion and method continuation among adolescents and
young adults: a retrospective study. J Pediatr Adolesc
Gynecol. 2021:S1083-3188(21)00004-8.

. Jha, UM, DhingraN, Ra Y, et al. Survival of childrenliving
with humanimmunodeficiency viruson antiretroviral therapy
inAndhraPradesh, India. Indian Pediatr. 2018;55;301-5.

. Indrayan A, Mahotra RK. Medica Biostatistics, Fourth
Edition. CRC Press; 2018.

. Wainstock T, Walfisch A, Sergienko R, Sheiner E. Materna
anemiaand pediatric neurological morbidity inthe offspring -
Results from a population based cohort study. Early Hum
Dev. 2019;128:15-20.

. Cook NE, lverson GL, Maxwell B, Zafonte R, Berkner PD.
Adolescents with ADHD do not take longer to recover from
concussion. Front Pediatr. 2021;8:606879.

. ClevesM, Gould W, Marchenko Y. An introduction to
survival analysisusing stata. Third edition. Stata Press; 2016.

. Sirg AK, Parvathareddy SK, Qadri Z, et al. Annual hazardrate
of recurrencein Middle Eastern papillary thyroid cancer over a
long-termfollow-up. Cancers(Basdl). 2020;12:3624.

. Cox DR. Regressionmodelsand lifetables. JRoyal Stat Soc B

1972;34:187-220.

Kleinbaum DG, Klein M. Survival Analysis: A Self learning

text. Second edition. Springer; 2005.

10.

INDIAN PEDIATRICS

79

VOLUME 59—JaNUARY 15, 2022



MEDICAL EDUCATION

How to I mprovethe Efficacy of Sudent Feedback

NAMRATA CHHABRA,! SaHIBA K UKREJA,2 SAHIL CHHABRAS

FromDepartment of Biochemistry, SSR Medical College, University of Mauritius, Mauritius; 2Department of Biochemistry, Si Guru
Ram Das University of Health Sciences, Anritsar, Punjab, India; and 3Graduate Division, University of California, San Diego,
United Statesof America.

Correspondenceto: Dr. Namrata Chhabra, 6, Loretto Convent Sreet, Curepipe, Mauritius. nam.biomd@gmail.com

Context: Feedback processes are intricate, generally misunderstood, hard to execute efficiently, and often fail in their goals to influence
students learning. Research highlights that students usually do not value the benefits of feedback. This paper reviews the literature on the
definition, purpose, and models of feedback; and on exploring why some students do not value feedback, what factors are influencing the
effectiveness of feedback, and how to improve the efficacy of feedback. Evidence acquisition: The relevant articles were searched
through ‘Google Scholar,”‘CINAHIL and ‘PubMed’ using the key terms- “Student feedback,” “Frameworks of feedback,” “Barriers to effective
feedback,” and “Students’ perspectives on feedback.” The search criteria included: review and original research articles in the English
language published in high-impact journals in the past ten years. Results: The results of different studies have illuminated diverse factors
demanding the attention of educators to the effectiveness of feedback. Personal, relational, procedural, and environmental factors seem
to affect the utility of feedback. To be effective, feedback should be actionable, non-judgmental, descriptive and specific, based on
observable behavior, and should be given at a mutually agreeable time and place. Conclusion: The efficacy of feedback can be enhanced
by creating students’ feedback literacy, addressing students’ perceptions and expectations, encouraging productive educational

alliances, improving procedural elements of feedback, and environmental conditions.

Keywords: Constructive, Effective, Performance, Self-assessment, Teaching.

back is a crucia process in student learning.
Congtructive feedback offers insight into
students  peformance, accentuates  the
difference between the expected and the real
results, and provides momentum for improvement [1].
Substantia evidence supports the importance of feedback
in learning; however, several studies have reported its
inefficiency in executing its intended function in real
practice. Feedback processes are intricate, executed
inefficiently, generally misunder-stood, and often fail in
their gods to influence students learning [2,3]. Students
often fee demotivated and demoralized after receiving
feedback.

A National-level student survey reported ahigh degree
of student discontent with the feedback processin England
and Wales [4], similar to the Student experience survey in
Austrdia [5]. These surveys have precisdy identified
feedback as among the highest complicated aspects of
learners training experience. Despite the mounting
evidence to indicate that the students are not contented
with feedback, educators justify the described discontent
with the learners inabilities [6]. The rationales in these
discussions are that the students do not understand the
concept of feedback [7,8], and they do not get satisfied with
feedback despite the substantial degree of attention paid to
them[9].
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Researchers mention that inadequate student ‘ feedback
literacy’ is one of the significant obstacles to the
effectiveness of feedback. Furthermore, the students
respond differently to feedback within specific academic
fields, curricula, circumstantial settingsconcerning their past
experiencesand persond attributes[10]. Somestudieshave
identified the procedural elements of feedback, such as
legibility andtimeliness, astheissuesdemanding attentionto
improving student satisfaction with feedback. Reductionin
motivation resulting from previous negative feedbacks has
also been reported as a barrier to learners using feedback
[a].

Results of different studies have illuminated diverse
factorsdemanding theeducators' attentiontotheefficacy of
feedback. Itisthusimperativeto explicitly examinefeedback
from variousperspectives. Thisarticlereviewstheliterature
on the definition, purpose, and modes of delivery of
feedback, the roadblocks to effective feedback, and the
strategiestoimprovetheefficacy of feedback.

DEFINITION AND PURPOSE

Feedback may be defined as* the processthroughwhichthe
students make sense of the information from various
sources and use it to enhance their work on learning
strategies [10].” This definition not only highlights the
teacher’s role in apprising students of their strengths and
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Remediation Reinforcement

Diagnosis

81

Continuing

Benchmarking development

Fig. 1 The purpose of feedback- the roles ascribed to feedback create a nested hierarchy, and the constituent categories build on the

direction provided by the preceding category.

areasfor improvement but alsoincludesthe student’srolein
understanding and using commentsto improve subse-quent
performance.

Feedback emphasizesremediation, positive or negative
reinforcement to behavior, diagnosing gaps between demo-
nstrated and expected standards of performance, bench-
marking (setting standards) and facilitating waysto fill the
gaps, and addressing activities to support continuing
development [12]. The roles ascribed to feedback create a
nested hierarchy, and the constituent categoriesbuild onthe
direction provided by the preceding category (Fig. 1).
Effectivefeedback targetsthrecareas:

i) Feed up- “Where am | going?’ The solution provides
information about accomplishing learning goals associated
with specific tasks or performance. Feedback can be
ineffectiveif thegoasarenot clearly defined.

ii) Feed back- “How am | going?’ This aspect of feedback
provides information about progress and about how to
proceed to attain learning goals.

iii) Feed forward- “Where to next?’- The answer provides
specificinformation regarding moresignificant challenges,
more information about what is not understood, more
strategies to promote degper understanding, and more sdlf-
regulation over thelearning process[7].

These three questions do not work inisolation; instead,
they work together; the answer to each question has the
power to encouragefurther tasksrelativetoagoal.

HOW TO PROVIDE FEEDBACK?

Feedback canbeformal (after astructured writtenor clinical
assessment) or informa (in daily encounters between
teachers and trainees, peers, or colleagues). It isdirected at
four levels for its effectiveness: feedback about the task,
process of the task, self-regulation, and the self asaperson
[7]. Feedback should be actionable, non-judgmentd,
descriptive, specific, based on observable behavior, and
given at a jointly settled time and location [1]. Severa
frameworks of providing feedback are mentioned in the
literature. However, not every framework isapplicableinall
cases.

Feedback Sandwich Model

Feedback begins and ends with appreciative and positive
feedback (about what the student hasdonewell); thecrucia
feedback component (constructive criticism or the area of
improvement) is* sandwiched’ betweenthepositiveaspects
[23] (Fig. 2). Thisapproach is useful for learners with low
esteem; however, if used frequently, itseffectivenesscan be
lost, as the students start ignoring the crucia middle
component of feedback. AnexampleisdepictedinBox 1.

Pendleton Rules

Pendleton rules are so designed that the learner’s strengths
arediscussed first, avoiding discussing weaknessesright at
thebeginning[1] (Fig. 3). Thelearner isencouraged toreflect
onthepositive areas (What wasdonewd | ?). Thefacilitator
reinforces those positive areas. Further, the weaknesses

Stepl ] Step2

] Step3 1

* Positive
Reinforcement

= Constructive
criticism

* Positive
Reinforcement

Fig.2 Sandwich model of feedback- The crucial component of the feedback (constructive criticism) issandwiched between the positive

aspects of thefeedback.
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(What could have been done differently?) and the strategies
to overcome weaknesses are discussed (How can these be
achieved?). Findly, an action planisdevel opedtofill thegap
between thereal and theintended results.

This method helps in creating a safe learning
environment and prevents the defensive attitude of the
learner. Thestudent fed sthat heisvalued, and hisopinionis
heard. Additionally, it encouragesreflective behavior inthe
learner. However, it has been criticized for its rigidity,
formulaic nature, insufficient time, andlack of opportunities
for interactivediscussions[14].

SET-GO Method

SET-GOisanaide-memoairefor thesequenceof actionswhile
providing descriptive feedback [1,15]. A descriptive, non-
judgmental, and outcome-based approach to facilitate a
behavior change is employed in this model. The facilitator
basesthe judgment on:

What did | see? - Facilitator reflectstothelearner, explaining
what did he observe.

What else did you see? - The learner acknowledges the
incident and reflectsonit toidentify the problem.

What do you think? - Thelearner isencouraged to solvethe
problem.

What goal would weliketo achieve? - The learner is asked
to identify the goals (an outcome-based approach).

Any offers of howwe should get there? - Thelearner isasked
to offer proposals, aternative skills, and rehearsals to
accomplishthegoals[1]

The agendaled, outcome-based feedback method,
illustrated bel ow, underpinsthe SETGO method.

ALOBA (agenda-led-outcome-based analysis) model: The
principleof theALOBA mode istoidentify areaswherethe
learner requires assistance (Fig. 4). Feedback starts with
agenda-setting; thelearner isasked to expresshis problems
and determine the objectives to be achieved. This early
acknowledgment of difficulties offsets defensiveness and

Box 1 Example of Sandwich Model of Feedback

« Positive reinforcing statement: “I liked the way you
systematically examined Mr. G’s abdomen using the
flat of your hand.”

« Constructive criticism: “I observed that you did not pay
any attention to his facial expressions while palpating
his abdomen to know whether you were causing him
any inconvenience.”

« Positive reinforcing statement: “You ended your case
presentation very well by accurately and succinctly
summarizing your findings.”

INDIAN PEDIATRICS
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’—[ Learner reflects-What ws done well?

Facilitator reinforces- What was done well

1

—

[- { Facilitator- What could have been differently? }
Learner reflects 'what could have been differently’ and )
analyses alternative actions J
Facilitator suggests alternative actions if necessay to ]
accomplish goals J

A mutually agrreable action plan is cretaed for w
improvement I

Fig. 3Pendleton rules- thelearner isencouraged to reflect onthe
positive areas first, later the weaknesses and the strategies to
overcometheweaknessesare discussed.

alowsthelearner to emphasizethefeedback itself rather than
being apprehensive of the nature of the negative feedback.
Inthenext step, thefacilitator triesto determinetheobjectives
that thelearner intendsto achieve. Thelearner isencouraged
to self-analyze and make suggestionsfor improvement. The
facilitator provides descriptive and non-judgemental
feedback and suggests the skills to accomplish the
objectives. The recommended skills are rehearsed, and a
mutually agreed action plan is devel oped for improvement
[16]. Contrary to Pendleton rules where the learner is a
passiverecipient of therecommendationsfromthefacilitator,
thelearner intheALOBA model isan active participant and
equal contributor totheactivities[1].

Chronological Fashion Feedback

Thismoded emphasi zesrefl ecting observationssequentialy,
recapitulating the experience that occurred during the
feedback on. For example, an observer cangothrougha

Setting the Agenda

Summarization of skills by

Identification of Objectives facilitator

Identification of Skills for

achieving objectives Self-analysis

- =

Fig. 4 ALOBA model of feedback-Agendaled outcome-based
analysis.
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learning session and givefeedback for al theactivitiesfrom
beginning to end. This method is helpful only for short
feedback sessions[17].

Alternative Models of Feedback

Severd different models of feedback, such as One-minute
preceptor [18], the Chicago Model [19], and the Six-step
problem-solving model [20], are dso in practice. These
model sarebased onthe principlesof theAL OBA technique
and Pendletonrules.

Learner-Centered Models

L earner-centered model s promotethe active participation of
the learner in the feedback process. These models propose
that thelearners should take moreresponsibility for seeking
(learner-centered) and responding (self-regulation) to
feedback andfor their ownlearning [21].

Educational Alliance Framework

Some authors have proposed a bidirectiona educational
alliance framework that emphasizes a cordia relationship
between thelearner and the educator [22]. Thistransformed
feedback approach alows acollaborative understanding of
performance objectives and a jointly settled action plan
(Fig.5).

Ask-Tell-Ask Model

The Ask-Tell-Ask model [23] is a simple, bidirectional,
learner-centered model that fosters learners  sdlf-
assessment  abilities and provides assessors with the
opportunity to share constructive feedback with the learner
(Fig. 6). Thismodel increases students' accountability and
can be used in diverse settings.

Using Ask-Tell-Ask, the assessor first asks the learner
for their perceptions about strengths and weaknesses. Then
the assessor tells them his impressions, supported by
observations and specific examples, and then the assessor

between learner and
teacher

Educational alliance J

\
= - ’ | Both work together
‘ to reach goals

o

‘ P
. Collectively create
opportunities to use

feedback in practice

Fig. 5 Educational alliance framework emphasizes a cordia
rel ationship between thelearner and the educator.
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wrapsup by asking thelearner to help create adevel opment
plan.

These learner-centered models increase students
accountability, promote self-regulated learning, and are
underpinned by adult learning principles[23].

WHY DO STUDENTS NOT VALUE FEEDBACK?

Feedback has been widely shown as an intervention to
promote learning. However, a substantial body of research
highlights that the learners do not value the potential of
feedback. Thesefindingshaveled theresearchersto explore
why somelearners do not appreci ate the received feedback
and which aspects are essential in affecting students
feedback practices.

Learners’ Characteristics

Studies have reported that the feedback approach, whichis
perceivedtothreatenthelearner’sself-esteem, can adversaly
affect performance and motivation [7]. Students tend to
renounce or overlook comments if they raise adverse
emoational responses [24,25]. Research highlights that the
learners’ attributes and how the learners perceive feedback
substantialy affect the outcomes of feedback [26]. The
learners with a rigid perception of their caliber interpret
negative feedback as a personal failure, and thus they feel
demotivated. The feedback that focuses on the learner’s
persondlity rather than ‘behavior’ islikely to impact nega-
tively onthemotivation and performance of thelearner [8].

A lack of didogue between assessors and students
about what is expected of them can result in the student
ignoring to act on feedback [24]. Studentsare generally not
skilledininterpreting or working on commentscompetently.
Therefore, important information remains obscure [27].
Student’simperfection in deciphering feedback can lead to
mutual resentment and misconception of the remarks [28].
The student’s prior experience with feedback also deter-

minesthe effectiveness of feedback.
™ '
Ask Tell
What went well? “This is what | think went
well”
\
4 '

Tell

“This is what | think could be
improved”.

Ask
‘What could be improved?

y

Fig. 6 TheAsk-Tell-Ask model fosterslearners self-assessment
abilities and provides assessors with the opportunity to share
constructivefeedback withthelearner.
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Some authors have mentioned that the students fail to
use feedback provided in higher education because it may
be dissimilar from the one they have previoudly received.
Students are generally not familiar with what constitutes
feedback at university against what they receive at school

[29].

Assessors’ Characteristics

The assessor’s credibility [30] and authority [31] may also
affect astudent’s use of feedback. Students prefer feedback
from an experienced, competent, accomplished, and
accessible teacher [30]; however, they fedl reluctant and
hesitant to seek feedback from theteachersinahierarchical
education system. Someauthorshavereported ‘ legibility’ as
a matter of concern; according to their results, 30% of
students said that occasionally feedback that they get isnot
reedable[29,32].

Feedback Process

Severa researchershave mentioned the cultural factorsthat
act as barriers to the effective use of feedback. Research
shows that in some cultures, asking questions from older
faculty is not an accepted practice; therefore, the students
avoid seeking or using feedback [33]. Many researchers
have identified ‘improper timing' as a cause of the
ineffectiveness of feedback. Feedback recelved after
completing themodulemakesit problematic for the students
to use it [34,12]. Literature also reveds that feedback
dissatisfaction is a sign of enhanced capitalism, and that
studentsnow have higher expectations[35].

Studies [36] report that the fear of upsetting student or
sabotaging the teacher-student relationship, fear of doing
more damage than good, inability to handle emotional
responses of students against the negative feedback, non-
specific or generalized feedback, feedback without an action
plan, lack of consistency of feedback, or thelack of respect
for the facilitator are the common barriers to effective
feedback (Box1).

IMPROVING EFFICACY OF STUDENT FEEDBACK

There are no prescriptive guidelines on how to give useful
feedback. However, certain essential principles can help
engender healthy educational practicesin both learnersand
assessors.

Feedback Content

Feedback should emphasize correction as well as future
devel opment. Literature showsthat there arethree essential
features to improve the effectiveness of student feedback:
the student should have cognizance of the goa of perfor-
mance, should be able to identify the discrepancy between
the expected achievement and the actual achievement, and
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should make efforts to fill the disparity using appropriate
actionsor strategies[37].

Therefore, if the feedback is not used to fill the gap
between the current achievement and the expected
achievement, itisnot feedback; itisjust ‘ dangling datal [37].
Furthermore, thelanguage of feedback should be clear, free
of jargon, and understandable[24].

Timing

Research highlights that feedback is highly effective when
provided straightway after theactivity [ 7]. However, delaying
feedback on complicated tasks can givethelearnerstimeto
self-evaluate and condder alternative approaches to
improve future performance [38]. The educationa
environment and the learner’s emotional state can also
influencethetimeto providefeedback [2].

Qualities of the Assessor

The student’s perceptions of the teacher’s expertise and
educational alliancewith the assessor governthefeedback’s
effectiveness [39]. Some authors believe that the feedback
from ateacher who hasnot built alearning rel ationshipwith
thelearner may belistened to but is not heard with an open
heart and mind[40].

Creating Student Feedback Literacy

Feedback literacy has been described as the ability to read,
interpret and use written feedback [41]. Some authors have

Box Il Barriers to an Effective Feedback

Learner

Emotional response to feedback
Learner's rigid perspective
Lack of feedback literacy

Prior dissimilar experience
Higher expectations

Assessor

Lack of communication between learner and assessor
Lack of credibility and authority of the assessor

Lack of skills to give feedback

Fear of upsetting student

Fear of sabotaging the student-teacher relationship
Fear of doing more harm than good

Lack of respect for the assessor

Process

Feedback approach that targets learner’s personality and
self-esteem

Non-specific feedback

Feedback without an action plan

Lack of consistency of feedback

Improper timing

Environment

Cultural factors
Lack of privacy
Threatening environment
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Learner
o
o
o
o

Assessor
¢ The assessor should be credible and experienced.

Process
¢ Feedback should not be provided in a threatening manner.

Content

and the action plans to attain the desired goals.

Box Il Summary of the Principles of Providing Effective Feedback

Feedback should target specific behavior or performance, not the personality of the learner.

Feedback should provide opportunities for learners to seek, listen and respond with honesty to feedback.
Learners should be apprised of the advantages of feedback.

The learner should be engaged in critical reflection of the performance (self-analysis through reflection).

« Assessors should develop a concrete educational alliance with the learners.
¢ The assessor should protect the self-esteem of the learner.

Feedback should be given privately, especially if it is negative.
Feedback should be given straightway after the activity except under specific conditions when feedback can be delayed.
Feedback should include an emphasis on improving the self-regulatory ability of the learner.

¢ Feedback should inform the learner of performance goals, the discrepancy between the expected and the actual achievement,

¢ The language of feedback should be clear, free of jargon, and understandable.
« Feedback should be aligned with the learning objectives, clinical activity, or teaching session.

emphasi zed four elements of student feedback literacy viz.,
appreciating feedback processes, making judgments,
managing affect, and taking actions to use feedback.
‘ Appreciating feedback’ relatesto studentsidentifying both
the importance of feedback as wel as their active
participationinthefeedback process. ‘ Making judgment’ is
about students learning to evaluate judgment, developing
capabilities to sdlf-evaluate and assess the work of others.
‘Managing affects’ relatesto controlling feelings, emotions,
and attitudes; and avoiding defensiveness [10]. ‘Taking
actions' relatesto understanding the essence of information
and making useof ittoimprove performance[6].

The student feedback literacy can beimproved by peer
feedback or peer review. Peer review helps the studentsto
compare their work with that of others, and through this
exposure, students develop the competence of sdlf-
evaluation [42]. Studies have reported that the feedback-
seeking behavior can be generated if the students are
apprised of the benefits of feedback through appropriate
activities and are offered opportunities to engage in
meaningful tasks with peers or others [6]. Research shows
that digitally-enabled peer feedback, because of its quick
ddivery and transportability, can help the learners to
generatefeedback and engagein peer review [10].

The student feedback literacy can also be improved
using sdlected student work samples that illustrate the
standard and coherence of feedback expectations [43].
However, sometimes assessors havereservationsregarding
therole of ‘exemplars’ in that they fed that students may
consider them as modelsto be emulated [44]. Furthermore,
feedback should be aligned with the learning objectives,
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clinical activity, or teaching session. A summary of guiding
principleshasbeenhighlightedinBox I 1.

CONCLUSION

Feedback is a vitd component of the learning cycle.
Constructive feedback improves learning and sets the
momentum for future devel opment. To beeffective, it ought
to be actionable, non-judgmental, descriptive, and specific,
based on ohservable behavior, and should be given a a
collaboratively settled reasonabl etimeand place. Adoptinga
constructivist approach to feedback, introducing quali-
tative changes in the feedback process, and improving
student feedback literacy might help the learners to
understand and make effective use of feedback.

The arena of student feedback is not well researched,
and there has been little pragmatic research on students
beliefs, attitudes, perceptions, and expectations regarding
feedback. More work is needed to explore the strategies to
strengthen students' beliefs about feedback and improve
their abilitiesto receive and usefeedback.
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Risk of Sequelaeof COVID-19in
Children Cared for by Primary Care
Pediatricians

148 lItalian children (n=148) suspected of and evaluated for
COVID-19 infection during the first phase of the pandemic were
followed-up for 6 months.During the follow-up period, no
difference in the prevalence of new-onset respiratory,
dermatological or neurological symptoms, nor in psychological
distress,were observed in children who were positive and
negative for SARS-CoV-2.

Keywords:Outcome, Psychological distress, Respiratory prob-
lems, SARS-CoV-2.

Published online: Nov 29, 2021; PIl: S097475591600376

Several studies have described the characteristics of pediatric
coronavirusdisease 19 (COVID-19) cases[1-3], but few werebased
inthe primary care setting. An observational study was therefore
performed with agroup of Italian primary care pediatricianswith
the aim to describe the characteristics of children visited for a
suspected severe acute respiratory syndrome 2 (SARS-CoV-2)
infection and to monitor their health statusin the 6 months after the
first visit.

Information concerning children with suspected SARS-CoV-2
infection during the first phase of the pandemic (February, 2020—
June, 2020) was collected by agroup of 35 family pediatriciansin
the Lombardy Region, Italy, who voluntarily participated in the
study. All pediatricians had along-standing experience in out-of-
hospital pediatric practice. Five of them were actively involvedin
designing the study, and in planning the questionnaire for data
collection.

All Information rel ated to demographi cs, symptoms, presence
of any comorbidity, and diagnostic test results (molecular and/or
serological test) was collected by using a pre-designed
questionnaire. COV1D-19 suspected casesweredefined aschildren
with flu-likesymptomsand childrenwith family memberswho had
a suspected or confirmed COVID-19 infection. Molecular tests
(real-time polymerase chain reaction on nasopharyngeal swab)
were prescribed by thelocal health authorities, while serological
tests (1gG anti-SARS-CoV-2 detection) were performed based on
the parents’ decision. Details concerning wheezing episodes, new
onset of dermatologica (e.g., rash, dermatitis, urticaria) or
neurological (e.g., headache, seizures, neuropathies) symptoms,
and symptoms potentially associated with psychological distress
(e.g., deep disorders, anxiety, irritability) in the 6-month period
after the first consultation were collected by the family
pediatricians to monitor the sequelae of the infection. Since the
study was mainly descriptive, no a priori sample size calculation
wasmade.

The study was approved by the Fondazione IRCCS Istituto
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Neurologico Carlo Besta sEthics Committee. The characterigticsof
positive versus negative children were compared using the chi-
squaretest.

Of atota of 349 children were suspected of SARS-CoV-2
infection; 148 (42%) underwent adiagnostic test and among these
41 (28%) tested positive. Symptom prevalencewasdlightly higher
in SARS-CoV-2 positive children compared to negatives (71%vs
55%), with sore throat occurring less commonly in positive
children (18%vs51%; P=0.002).

Among those tested positive, three cases had pre-existing
comorbidities (asthma, Duchenne muscular dystrophy, and
Henoch-Schonlein purpura) as against nine negative cases. Four
positive children werehospitalized: twoinfants (one of whomwas
an asymptomatic neonate delivered by a positive mother), a 6-
year-old child, and a12 year old adolescent. None had pre-existing
comorbidities. Thelength of hospital stay ranged between 5 daysto
1 month and, with the exception of the neonate, the
hospitalizationswere associated with COVID-19 pneumonia. The
12-year-old adol escent devel oped myocarditisand wasadmitted to
thepediatricintensive care unit for cardiogenic and septic shock.

During the follow-up period of 6 months 107 of the 148
children (72%) had contacted or visited the pediatrician for ahealth
issue (range: 1-8 visits), 38 (26%) had no hedlth problems, and 3
(2%) were lost to follow-up. A total of 48 children had comeinto
contact with a positive case during the follow-up. Thirty two of
these underwent a molecular test, and only one tested positive
(with no previous history of COVID-19).

Theprevaenceof respiratory, dermatol ogica, and neurological
symptomsweresimilar in positiveand negative children during the
follow-up period (Table 1). In al, 24 children (17%) had
psychological distress, whichwasnot present beforethe epidemic;
16 devel oped dleep disorders, 14 anxiety and/or irritability, and 6
both.

Tothebest of our knowledge, thisisthefirst study describing a
series of pediatric COVID-19 cases cared for by primary care
pediatricians. Despite the small sample size, some findings are
worthy of consideration. During thefirst pandemic phase, lessthan
half of potentialy infected children underwent diagnostic tests,
with aprevalenceof 1 out of 3 suspected cases. Asreportedin other
studies, fever and cough werethe most common symptoms, while
in our study a greater proportion of children with maaise were
observed [5]. Except sore throat, the most common symptoms
were similar in positive and negative children, as observed by
Garazzino, et a. [3] in children attending a pediatric hospital for
COVID-19.

During the first pandemic phase schools were closed and
contagion occurred in the household setting. It is therefore not
surprising that the number of potentially affected family members
wasassociated with anincreased likelihood of infectionincidence.
The number of hospitdized children was low; though, the
prevaenceof moderate-severe casesin childrenwasnot negligible.
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Table | Characteristics at Follow-up in Children with
Suspected COVID-19 (N=148)

Positive Negative Overall
(N=41) (N=107) (N=148)
Diagnostic test®
Molecular 15(15) 86 (85) 101
Serologica 28(38) 45(62) 73
Malegender 19(26) 55(74) 74
Age(y)
<1 3(38) 5(62) 8
1-5 15(29) 37(71) 52
6-11 14(22) 49(78) 63
12-16 9(36) 16 (64) 25
Median (IQR) 7(4-11.5) 6(3-10) 6.5(3.5-10.5)
6-month follow-up
Visits 1.9(1.7) 20(1.3) 20(1.4)
New-onset symptoms
Wheezing 0 6(6) 6(4)
Dermatol ogical® 1(3) 6(6) 7(5)
Neurological® 2(5) 5(6) 7(6)
Psychological distress 6 (15) 18(17) 24(17)
COVID-19 positive  0/8(20) 1/24.(23) 32(22)

Data is reported as no(%). 2 children were positive to both molecular
and serological tests; 26 children underwent both diagnostic tests;
bPsoriasis flare (n=1), dermatitis (n=3), rash (n=2), plantar wart
(n=1); °Symptoms due to headache (n=4), Duchenne muscular
dystrophy (n=1), Seizure (n=1), not specified (n=1).

No differences between positive and negative children were
observed during thefollow-up. Thesamplesizemay betoo small to
detect stetistically significant differences, but the fact that the
proportioninthetwo groupswasvery close suggeststhat agreater
likelihood of sequel aein positivecasesisunlikely. A few caseseries
havereported and have suggested theoccurrenceof ‘longcovid' in
the pediatric population [6,7]. A comparison with children who
tested negativeto COVID-19 may be needed, sinceitislikely that
some symptoms may be strongly associated with the pandemic
situation and with quarantine, and not only with COVID-19
infection[8]. Giventheobservational characteristic of thestudy, no
additional diagnostic tests were done and therefore, we were not
ableto evaluate whether therewere any cardiac or central nervous
system sequel aein children with no clinical symptoms.

Inour sample, psychological distressoccurredinnearly 1in6
children, consistent with other reports[8-10] with no differencesin
incidence between positive and negative cases, suggesting that
COVID-19 per seisnot arisk factor. Despitethelimitationsof this
study, it showed that childrenwith COVID-19 do not seemtobeat
agreater risk of sequelaethan childrenwithout.
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LifttheLip: A SmpleVisual Tool for
CariesRisk Assessment

Early childhood caries (ECC) is the tooth decay present in the
primary teeth of children under 6 years of age. ECC may begin
soon after primary teeth erupt and white spot lesions are its
earliest manifestation that can progress into cavitated carious
lesions within a very short time. ECC management is
demanding, requiring substantial cooperation from young
children. Often due to the severity of the condition,
comprehensive care under general anesthesiaisrequired, which
isexpensiveand carriesaninherent risk [1].

Early identification and management of ECC canreversethe
disease process and prevent further decay. The first oral
examination is therefore recommended soon after the eruption
of first tooth and no later than the age of one year. This early
visit helpsin evaluating the cariesrisk of the child, and imparting
oral health education aswell asanticipatory guidanceto parents
[2]. Most parents are not conscious of the benefits of this early
oral examination and often see adentist only when severe ECC
has already set in. Infants and toddlers are likely to be seen by
pediatricians more frequently. If these health professionals can
spot children with a higher risk for caries and refer them to a
dentist, early preventive measures can beinitiated.

‘Lift the lip" maneuver has been developed as a simple,

visual screening tool for caries risk assessment [3]. It is
particularly useful in young children because till 18 months of
age, there is greater prevalence of white spot, non-cavitated
lesions that can be arrested or reversed by preventive
interventions. Beyond this age, cavitated lesions requiring
surgical mediation become more common [4]. Timely detection
andreferral of high-risk children by pediatricians may bethekey
to control ECC through preventive, non- invasive measuresthat
arepain-free.
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L eprosy Mimicking Carpal Tunnel
Syndromein aChild on Growth
HormoneTherapy

A 16-year-old boy, operated for craniopharyngioma at 12 year
was recelving thyroxine, hydrocortisone and desmopressin for
last 4 years, and growth hormone (GH) at (0.25 mg/kg/week) for 1
year, He presented with increasing pain, numbness and tingling
over right palm for 3months. On examination, swellinginvolving
right wrist and hand, and claw hand deformity were noted. Right
hand was cooler than the left, and radia artery pulsations were
feeble. As the child was on GH, with carpal tunnel syndrome
(CTS) being aknown adverseeffect, thiswastheinitia diagnoss.
GH therapy was withheld and physiotherapy wasinitiated.

On the next visit, detailed clinical examination showed
decreased sensory perception, a small hypopigmented macule
over dorsal aspect of ring finger, and thickened ulnar nerve
behind right medial epicondyle, raising the possibility of
leprosy. Further review of history revealed that mother had
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been treated for leprosy 20 year back. Nerve conduction study
showed right median and ulnar motor sensory neuropathy, and
skin biopsy revealed perivascular lymphocyte infiltration with
few epithelioid cells, confirming a diagnosis of tuberculoid
leprosy. Multidrug therapy (MDT) for leprosy was initiated
and GH was restarted. At follow-up after 12 months of MDT,
there was compl ete resol ution of symptoms.

In children, the commonest cause of CTS is lysosomal
storage disorder [1]. It is reported in 35-45% of acromegalic
patients and 5-30% of adultsreceiving GH therapy; however, it
israrein children[2]. Themechanismisrelated to salt and water
retention by growth hormone, leading to edema of synovial
tissue and compression of median nerve [2]. In leprosy, the
neuropathy is due to chronic inflammatory granuloma [3]. In
settings where leprosy is rare, the diagnosis may be missed.
Koss, et al. [4] previoudy reported a young woman, who
presented with recurrent CTS despite surgical decompression
and was |l ater diagnosed to haveleprosy [4]. Inour casea so, the
child being on GH therapy initially mislead us towards
considering CTS. In clinical medicine, sometimesthemost likely
possihility may not bethe correct answer.
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A HolisticApproach toMinimizethe
Negative Effectsof Auditory Stimulation
intheNICU istheNeed of theHour

We read with interest the article on effect of earmuffs on
physiological parameters of preterm neonatesby Kaur, et a. [1]
intherecent issue of thejournal. Wewould liketo commend the
authorson their effort. Herein, we would like to add our views
onsomeof theissuesraisedinthearticle.

A systematic review on the effect of earmuffs on
physiological parameters in preterm infants by Ozdemir, et al.
[2] concluded that it isnot clear that the use of earmuffsreduces
stress or provides physiological stability in preterm infants
born between approximately 28-32 weeks [2]. Other studies
have also pointed out the potential for certain complications
with the use of hearing protection devices such as damage to
delicate preterm skin by the adhesive that keeps the hearing
protection device in place, and damage to the developing ear
structure if atight seal is maintained around the ear for long
periodsof time[3].

We feel that it would be appropriate to explore other
modalities to minimize the negative effects of auditory
stimulation from the neonatal intensive care unit environment.
An interesting study by Webb, et al. [3] suggested benefit by
replicating uterine sounds for preterm babies, which attenuated
loud peaks of sound, thereby reducing the negativeimpact of the
additional volume [4]. A more holistic approach would be to

Neurol. 2019;39:462-71.

4. Koss SD, Reardon TF, Groves RJ. Recurrent carpal tunnel
syndrome due to tuberculoid leprosy in an Asian immigrant. J
Hand Surg Am. 1993;18:740-2.

create an individualized environment with a Newborn

Individualized Developmental Care and Assessment Program
(NIDCAP) [5], which may be more effective than trying to
remove al negative sounds. Low-risk preterm infants who
received individually based NIDCAP orientated care showed
significant improvement in neurodevelopmental outcomes,
including self-regulation and posture at 2 weeks of age [5].
Hence, while the use of earmuffs may have some potential for
benefit, it would be more appropriate to focus also on other
innovations to minimize noxious environmental noise and
promoting and individualizing positive sounds.
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Congenital Anetoderma

A previously healthy 3-month-old preterm boy presented with
guttering of skin over the left leg since birth. Examination revealed
two well circumscribed, skin-colored, atrophic annular plaques
(2-4 cm in diameter) with overlying wrinkled surface around the
left knee joint (Fig. 1), with a distinct inward herniation on
palpation. Antenatal history and family history were non-
contributory. Screening for underlying immunodeficiency,
connective tissue disease and thyroid profile were negative. Loss
of dermal elastic fibers on histopathology confirmed the clinical
impression of congenital anetoderma.

Anetoderma is rare cutaneous disorder characterized by
circumscribed areas of atrophic lesions attributed to loss of dermal
elastic tissue. It has been classified into following types: primary
(no underlying associated disorder, lesions arise within clinically
normal skin), secondary (associated with inflammatory
dermatosis, cutaneous tumors, infections, drugs, and autoimmune
diseases), familial, iatrogenic anetoderma of prematurity (over
sites of monitoring leads, adhesives), and congenital. Differential
diagnoses include morphea (sclerotic plaque with characteristic
peripheral lilac rim), idiopathic atrophoderma of Pasini and
Pierini (non-indurated depressed plaques with abrupt “cliff-drop’
border), localized lipoatrophy (inherited, acquired, idiopathic and
iatrogenic due to injectables), and focal dermal hypoplasia (Goltz

Fig. 1 Two well-circumscribed skin-coloured, atrophic plaques with
wrinkled surface around the knee joint of left leg.

syndrome). Ablative and non-ablative fractionated laser have been
used with variable success.
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Fordyce Spots in a Neonate

A term male newborn was born by spontaneous vaginal delivery
with a birth weight of 2780 g. At about 48 hours of life, this
exclusively breastfed baby was noticed to have a few small
fluids filled lesions on the inner aspect of the lower lip.
Examination of the oral cavity revealed a few vesicles containing
clear fluid in the oral mucosa, especially on the inner aspect of
his lower lip (Fig. 1). The vesicles were around 2-4 mm in
diameter with no surrounding erythema. A diagnosis of Fordyce
spots (intraoral sebaceous gland hyperplasia) was made based
on the characteristic clinical findings. The neonate’s mother was
counseled regarding the benign and self-limiting nature of these
lesions, and discharged from hospital. At follow-up visit on day
7 oflife, all the lesions had resolved completely.

Fordyce spots are heterotopic hyperplasia of the sebaceous
glands in neonates. These are essentially benign and self-limiting
lesions, but often are not evident in neonatal period. These are
slightly different from the typical sebaceous glands as these are
not associated with hair follicles and their ducts open directly on
the skin or mucosal surface. When present, Fordyce spot are
believed to develop under the effect of maternal androgens. It is

Fig. 1 Fordyce spots over mucosal surface of lower lip.

important to recognize this benign self-limiting mucosal
condition to avoid unnecessary evaluation.
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Lipschutz Ulcer

An 8-years-old girl presented with complaints of acute onset,
painful genital ulcer of 2 days’ duration associated with high
grade fever. There was no history oral ulceration, local trauma,
prior drug intake or history suggestive of sexual abuse.
Examination revealed febrile patient with axial temperature of
1019F and round ulcer measuring 15X15mm, covered with
pseudo-membrane over medial aspect of labia majora (Fig. 1).
Complete blood count showed leukocytosis (14000/mm?); with
rest of the investigations including urine examination, pus swab
and culture, ELISA for human immunodeficiency virus, VDRL,
and IgM and IgG for herpes simplex virus 1 and 2 were negative.
Patient was treated symptomatically with paracetamol,
potassium permanganate soaks and topical mupirocin ointment
twice a day. The pain reduced in 3 days and ulcer healed within a
week.

Lipschutz ulcer, also known as ulcus vulvae acutum, is an
acute painful ulcer that presents most commonly in adolescent
girls, in absence of sexual contact and immunodeficiency. The
exact etiology is not known but may be associated with viral
infection such as Epstein- Barr virus and cytomegalovirus. It
presents as acute painful ulcer involving labia minora or majora,
introitus, fourchette and vestibule. The ulcer can be single or
multiple, with sharply demarcated borders and overlying gray
exudate (pseudo-membrane). Kissing ulcers over opposite
surfaces are common. There may be associated systemic
symptoms like fever, oral aphthae and diarrhea. The differential
diagnosis includes sexually transmitted infections such as
syphilis, chancroid, herpes simplex infection; Behcet disease,
Crohn disease and trauma. Clinicians should be aware of this
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Fig. 1 Solitary, 15X 15 mm ulcer over medial aspect of labia majora
covered with gray exudate (pseudo-membrane).

condition and should differentiate it from sexual abuse, so as to
avoid unnecessary investigations and parental anxiety.
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Medical

Of all the teaching and learning activities,
assessment remains the most poorly
understood and utilized tool to promote learning. This has led to
the unfortunate consequence of reducing assessment to
subjectivity based: Pass-Fail binary.

This book, a multi-author endeavor led by Prof T Singh,
appearing at a time of great transformative change in the role of
assessment to drive learning, provides up-to-date evidence
based approaches across the entire spectrum of assessment

from the very basic to the very practical.

The second edition of the book marks a much needed move
away from mono-focal approach to a more differentiated, multi-
view framework approach to by interrogating each domain and
level within the Blooms and the Millers models, and beyond to
even newer hybrid models.

It will, without doubt, serve as a very useful practice guide
for anyone involved in healthcare professionals’ education,
including: Senior Residents, Medical Teachers, Clinicians
involved with the DNB, Nurse Teachers, and education policy
makers as well.
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