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PRESIDENT’S PAGE

Rising Concern of Childhood Obesity in India

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

he prevalence of overweight/obesity amongst

children under five years of age has increased

almost two-fold in the urban parts of the country.

Overweight was defined as weight for height
being more than 2 SD above the median of the reference
population. By this definition, about 4.2% of urban Indian
children under the age of 5 were overweight, as of 2020.
Although figures for overweight adolescents are not
captured in this survey, independent studies show that the
prevalence of overweight among adolescents rose from
9.8% in 2006 to 11.7% in 2009 [1]. Although, the numbers
do not seemvery troubling right now, they areindicativeof a
greater chalengeloominginthehorizon. Indiaispredicted
to have more than 27 million obese children, representing
onein 10childrenglobally, by 2030. Further, it ranks99th on
thelist of 183 countriesintermsof preparednessto ded with
the obesity epidemic.

Althoughunfortunate, theriseof thisoverweight/obesity
in India is hardly shocking. It can be understood as the
consequence of acomplex interplay of avariety of factors.
Firgt, thereisasmall percentage of childhood obesity thatis
inherited. Parental obesity (both maternal and paternal) or
hyperglycemia can result in a predis-position to increased
deposition of fat in the child [1]. However, genetics may
account for only about 5% of all cases of childhood obesity.
Likemaost non communicabl e diseases, the socio-economic
and environmental factorshavealarger roleto play, themost
important being thedietary intake during childhood. Withthe
advent of globalization, children are exposed to more high-
fat, high-sugar, and high-salt (HFSS) foods than we ever
were. These often are marketed and advertised as hedlthy,
accessible dternatives to traditional meals. Further, the
narrative around ‘eating out’ is also rapidly shifting. What
was once considered an occasiona luxury is rapidly
becoming aweekly norm. Food delivery appsand aplethora
of dining optionshavemade HFSSfood avail ableat theclick
of abutton. Children’'sidea of leisure time with friends by
andlargeinvolvesacalorie-densemeal . A drastic behaviora
change is seen in children as they enter higher secondary
school —increasing academic pressuresresult in adepletion
of time alocated to physical activity, especiadly in
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adolescents. We have all witnessed how the evening
hullabal oo of children running around hasincreasingly come
to be replaced with a silent group of teenagers huddled
together around adevice. Every additional hour of TV-time
per day increasesthe preval enceof obesity inchildrenby 2%
[2]! Binge eating or increased snacking to relieve stress,
anxiety or loneliness is aso now evidenced by a body of
neuro-science that shows that the chronic consumption of
energy-dense foods brings about changes in the brain’s
reward pathways (pleasure center inthe brain), leadingtoa
loss of control over food intake, portion control, impulsive
eating —al despite often knowing the health consequences.
Higher socio-economic statusis another risk factor. Thisis
alsonot very surprising. Childhood obesity wasunder-stood
to be predominant in the devel oped west, and associated with
afluence. Adopting western lifestyle — and their
consumption patterns — as a sign of class mohility is a
common Indian aspiration, onethat hasrisen conco-mitantly
withtheriseof thelndianmiddleclass.

Obesity inchildhoodishighly likely to continuewdl into
adolescence and adulthood. Overweight/obese children
become susceptible to a plethora of lifestyle and non-
communicable diseases, including pediatric meta-bolic
syndrome, diabetes, dydipidemia, hypertension,
cardiovascular disease, non-alcoholic fatty liver disease as
well as other endocrine, orthopedic and psychosocia
disorders [3]. The United States is now serioudly trying to
contain the obesity epidemic, but is constrained by
entrenched mindsetsand strong lobbyistsfrom thefood and
beverage industries. The time is now for Indiato learn by
observation, and prevent amajor public hedlth crisisin the
nesr future.

TheWHO suggestsathree-pronged strategy: curbingthe
genetic incidence of childhood obesity by improving
parenta nutrition, tackling obesogenic environmental
factors, and treating overweight/obesity in childhood to
prevent its continuation into adulthood. Early detection of
gestational diabetes and hypertension, counsdling on
adequate nutritional intake and exercise are other important
measures suggested. We already know the importance of
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ealy initigtion of exclusve breastfeeding, and
complementary feeding after six months to ensure ided
nutritional status of the baby. Responsive parenting while
feeding dlowsinfantsto decide portion control whileeating.
This smple intervention is powerful in preventing
overeating. The second strategy, one of curbing obesogenic
environmental factors, needs an innovative approach.
Stringent policy measurescould include ensuring junk food
outlets are not too close to school premises. However,
individual messaging may be more feasible and practical.
Celebrities need to be made aware of their moral
responsibility in not advertising HFSS products such as
packaged beverages, andinfact, advocating for the opposite.
Replacing HFSS with home-made snacks, monitoring and
limiting eating-out are other initiativesthat parents haveto
take to protect their children’'s health. Schools need to be
proactive in reaching out to parents of students who show
signs of overweight/obesity, and counsding them on the
consequences. |1AP's school outreach program Sankalp:
Sampoorna Swasthya (Www.iapsss.org) isal so contributing
to this effort of spreading awareness amongst parents,
teachers and students. | appeal to our members to visit
igpsss.org; get more information about this wonderfully
designed interactive program and start conducting it in as
many schoolsasthey can.

Indiaisat the precipice of anutrition paradox. Whileon
one hand, the incidence of wasting, stunting, and
underweight is gill very high (more than 30% on all
parameters), we are also seeing the warning signs of an
imminent crisis of childhood obesity. Other countries have
launched innovativeeffortsto curb thisrising phenomenon:

PRESIDENT’ SPAGE

Brazil prohibits advertisements which are intended to
influence children or adolescents to consume HFSS foods.
Ireland has gtrictly banned using celebrities, icons and
persondlitiesto promotefood productswhich target children.
Norway censors food advertisements on channels for
children under 18, advertising for approved food categories
during prime-time television. We too need to act upon this
danger before it becomes an uncom-fortable, prevalent
reality in our country. Pediatricians should talk about about
hedlthy and balanced diet during each visitirrespective of the
reason for which an infant or child is brought. Plotting the
growth parameters is another simply way of picking
overweight which can progress to obesity in no timeif we
don’'t addressit.

Thelndian Academy of Pediatricswill soon publish the
pediatric obesity guidelines and will also hold afirst of its
kind pediatric obesity conclaveto make our members more
aware and committed for the prevention of childhood
obesity.
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INVITED COMMENTARY

Unity in Diver sity — Uniting Youth and Transgender Health

NiTIN KAPOOR,* Saniay K ALRAZ
1Department of Endocrinology, Diabetes and Metabolism, Christian Medical College, Vellore, Tamil Nadu.
2Department of Endocrinology, Bharti Hospital, Karnal, Haryana.
*nitin.kapoor @cmevellore.ac.in

nity indiversity isthenationa motto of not only

India [1], but at least four other nations/

organizations as well: the European Union,

Indonesia, Papua New Guinea, and South
Africa Unity indiversity isthefoundation of modern health
care, which understandsthe va ue of multi-disciplinary and
multi-professional teamwork.

Unity indiversity also extendsacrossthediverse phases
of thelifecycle, aspediatricianswork in close collaboration
with colleaguesfrom other specidtiesto providetransitional
care through adol escence and young adulthood. Pediatrics,
in fact, provides a platform or foundation for optimizing
hedththroughout anindividual’slifespan[2].

The definition of pediatrics has broadened over the last
fivedecades, ashasitsscopeand spectrum. Oneof theways
inwhich thismanifestsisthewide spectrum of activitiesand
actions that congtitute pediatric practice. While preventive
and promotivecarewasearlier considered synonymouswith
only vaccination and sanitation, lifestyle modification [3],
mental and emotiona hedlth, gender identification and
expression, and sexua health arenow considered anintegral
part of thediversefacetsof pediatric care.

The Adolescent Health Academy Statement

In their statement on transgender care [4], the Adolescent
HeathAcademy (AHA) celebratesthisdiversity[4]. Pedia-
tricians care for dl children, irrespective of their neuro-
diversity. At times; however, conventional training doesnot
give adequate exposure to the needs and requirements of
transgender and gender diversechildren. TheAHA statement
ontransgender careworksto towardsencourageacceptance
of all children and fosters inclusivity in dl pediatric care
setups.

Language matters. The statement clarifies the various
terminologies and definitions used in transgender care,
making them easy to understand. It must be noted that the
word ‘transgender’ is an adjective, and not a noun.
I nadvertently; however, theword hasbeen used asacommon
noun in few placesin thetext. It isimportant for neonato-
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logists and pediatricians to be able to distinguish between
intersex conditions (also known as differences in sexua
development DSD). Extra emphasis may be in added in
futureiterations, to explainthesetwo distinct conditions, and
guide hedlth care providers in appropriate counseling and
care.

Pragmatic practice: The publication describes socia and
legal issuesingreat detail, and alludesto thechallengesfaced
by transgender children. It isimportant to advocate for the
rights of transgender and gender diverse children and
adolescents. Best practices on how to “create a nurturing
environment” and“initiate early gender-affirmative care by
family and society” should bediscussed, to creasteapractical
and pragmatic blueprint for pediatricians. Suggestions on
how to handlebullying at school, navigate social encounters,
maintain self-esteem, andimprove coping skillsarerequired

(3].

Transgender care can be represented as a pyramid, in
which lifestyle modification and psychologica support,
counseling and treatment should beintegrated and offered at
al health care levels, including the primary level [6]. This
means that all pediatricians should be equipped to offer
psychological and socia support totransgender childrenand
adolescents. Not only that, they should be able to offer
necessary support to thefamily of transgender children and
adolescents as well. They should aso be able to provide
medical and metabolic support, or refer to the appropriate
professional expert if needed.

Gender Affirmation

Gender-affirmative therapy includes both medica and
surgicd interventions. These should be planned only &fter the
ageof consenti.e., 18 years. Thestatement describesthesein
detail, but payslessimportanceto puberty postponement, or
suppression of puberty. Though these interventions have
been embroiledin needlesscontroversy, they are’ potentia ly
life-saving,” and areessentia drugsfor transgender children
and adol escents. Puberty postponement allowsthechildtime
to understand their body, and minimizes gender dysphoria.
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The window period that is created ensures that the child or
adolescent issureof their gender identity, and bridgesthegap
between diagnosisof atransgender identity and provision of
gender-affirmativeinterventions[7].

AHA clearly speaksagaingt conversiontherapy, calingit
out as “harmful and unlawful.” It proposes screening for
gender identity in clinics, and encourages pediatricians to
screenfor transgender healthissues.

The Pediatrician’s Responsibility

Themost important take homemessagefrom the statement is
thecall for pediatriciansto think beyond meremedical care.
The pediatrician should shoulder the responsibility of
learning about transgender and gender diverse hedlth,
educating the society, advocating for children’srights, and
acting asapart of amulti-disciplinary team, and take support
from concerned expertsas and when needed.

The Indian Professional Association for Transgender
Hedlth (IPATH) [8] provides a platform for medical pro-
fessionals to engage in academic and research activities
related to transgender hedth. Together with IPATH and
Indian Academy of Pediatrics, AHA canwork to encourage
discussion, and optimize ddivery of hedth care for trans-
gender children and adol escents.

INVITED COMMENTARY

The statement on transgender care[4] isan important step
towards achieving an inclusive society for dl gender diverse
children and adolescents. This satement should be viewed as
the beginning of abeautiful journey, asadynamo for continued
did ogueand discussion, soastobuild better hedthfordl.

Funding: None; Competing interests: None stated.
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PERSPECTIVE

AdvancingtheField of Fetal Neurology: A Call for Global Collaborations

SONIKA AGARWAL , CHARU VENKATESAN, ToMO TARUI, DAWN GANO

Division of Neurology, Perelman School of Medicine at the University of Pennsylvania,

Philadelphia, PA, USA

Correspondenceto: Sonika Agarwal, Division of Neurology and Pediatrics, Children’s Hospital of Philadelphia, 3401, Civic
Center Blvd, Philadelphia, PA, 19104, USA. agarwal s2@chop.edu

Fetal Neurology continues to grow as a distinct subspecialty informed by evolving precision diagnosis with advancements in prenatal
neuroimaging, genetic and infectious testing. While there are inherent limitations and challenges in prenatal diagnostic testing and
prognostic counseling, the interdisciplinary approach allows comprehensive guidance for perinatal and postnatal management of
neurological disorders detected early in development. The current practice of fetal neurology is heterogenous and variable across centers.
In low- and middle-income countries (LMICs), fetal neurology practice is under the umbrella of neonatal and perinatal medicine. Since
infrastructure and capacity for prenatal diagnostic and prognostic counseling may be variable, the practice approach may have to be
maodified regionally based on resources, education, and setting. There is a need for collaborative development of educational opportunities,
training, guidelines, and research exploring short- and long-term outcome of prenatally identified neurological conditions. Interdisciplinary

collaborations and global professional networks are crucial to advance this unique subspecialty.

Keywords: Collaborative network, Counseling, Fetal MRI, Perinatal neurology.

he last two decades have seen a remarkable
evolutionin prenatd testing. With advancements
in diagnostic neuroimaging and genetic testing
enhancing diagnostic accuracy for prenatally
detected central nervous system (CNS) disorders, feta
neurology hasemerged asadistinct subspecialty [1-4]. Fetal
neurologic consultations benefit from a unique interdisci-
plinary approach involving pediatric neurol ogists, maternal
fetal medicine specialists, geneticists, neonatol ogists, pedia-
tric surgeons and at times, perinatal nurse coordinators or
social workers, pdliative care speciaists and other sub-
specididts, tointerpret prenatd testing information, manage
maternal medical conditions, and comprehensively provide
prognostic counseling to guide pregnancy careand postnatal
follow-up of children born with neurologica disorders.
There are inherent challenges and uncertaintiesin prenatal
counseling for brain abnormalitiesdueto continued devel op-
ment of the brainthrough pregnancy, limitationsof prenatal
imaging and genomictesting, aswell asheterogeneity of the
literaturewith limited long-term outcomestudies[4].

Globally, pediatric neurologists and obstetricians are
increasingly providing fetal neurology consultations. Inlow-
and middle- income countries (LMICs), feta neurology
practice is under the umbrella of neonatal and perinatal
medicine. Specialists from neonatology, pediatrics, obste-
trics, materna fetal medicine, genetics and neurology may
also guide the prognostic counseling discussions. Manage-
ment of children bornwith prenata neurological disordersis
supported by multiple pediatric medical and surgical
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specidties. Fetal care centersare becoming more prevalent
around the world to offer comprehensive carefor high risk
pregnancies, including diagnostic testing, prognostic
counsdling and management. With rapid advancementsin
thefidd, therearechallengeswith accesstotesting, care, and
standardization of practice. We, herein, focus on key
perspectives related to fetal neurology practice and how it
integrates with care for prenatally diagnosed neurological
disordersglobaly.

CURRENT LANDSCAPE

Theglobd incidenceof congenita anomaliesvariesfrom 3-
7% of al newborns[5-7]. CNS anomalies, such as neural
tube defects, posterior fossa anomalies, disorders of fore-
brain development, and disorders of cortica migration, are
the most common congenital anomalies and the leading
cause of morbidity, mortdity and fetal loss [5-7]. Many
authorshavediscussed experiencesabout the process of fetal
neurologic consultations that include utilizing fetal neuro-
imagingwith ultrasound (US) and fetal magnetic resonance
imaging (MRI), fetal genetic testing (karyotype, chromo-
somal microarray, gene panels, whole exome or genome
sequencing), evaluation for congenital infections, and
multidisciplinary collaborative discussions to aid the
prognostic counsdling [3,8,9]. Globally, USremainsthefirst
line for fetal imaging and radiologists and obstetricians
undergo specific training to develop expertise in focused
imaging to screen and diagnosevarioussystemic anomalies.

A survey study of fetal care centers from the United
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States, in 2014, highlighted variability among centers,
beyond what could be attributed to the novelty of thefield
[10]. The study found significant heterogeneity in practice,
and that families may have non-uniform experiences,
indicating thelack of consensusabout best practicesinfetal
care. The study provided directions for future research to
understand the variability among these unique multidisci-
plinary centers [10]. Almost a decade later, we are till
lacking consensus and guidelines in the field. A recent
publication specificaly looking at the practice of fetal
neurol ogy inthe United States showed significant variability
related to frequency of consultations, gestational age and
modality for neuroimaging, genetic testing and counseling,
multidisciplinary team approach, trainee education and
subspeciaty training of the consultants [11]. This fetal
neurology practice survey was the first study looking at
detail sof the practicelandscapefrom asingle high resource
country, and provided guidance to broaden educational
opportunities during pediatric neurology and subspecialty
training. Thestudy identified gapsinthefield such aslimited
practice guidelines and highlighted the role of multi-center
fetal neurologic registries and natura history/outcome
studies for better informed prognostic counsding and
management of these pregnancies [11]. Given the hetero-
geneity in fetal neurologica care across the United States
alone, there is an immense need for interdisciplinary
multi centered research and disseminatabl e practicetool sthat
can enhance patient care in resource-rich and resource-
limited countries.

ROLE OF REGION-BASED CASE

Sonography remainsthe mainstay modadlity to visuaizethe
brain in utero. Globally, radiologists and obstetricians are
especialy trained for focused neuroimaging during the
perinatal period. Fetd MRI isrelatively newer and expertise
in interpretation by trained radiologists is paramount.
Severa studies have shown the superior resolution of fetal
bran MRI compared to ultrasound, particularly for
evaluating cortical development. In a recent review on
challengesin prenatal neurologic diagnosisand counselling
[4], the authors discussed a series of cases focused on
challenges in interpretation of fetd MRI due to continued
devel opment and maturation of the brainin pregnancy, and
highlighted thelimitationsof prenatal testing. Inasystematic
review (13 articles, n=710 fetuses undergoing both US and
fetal MRI) looking at the value of fetal MRI following US
suspicion of aCNS anomaly [12], the overall concordance
rate was 65.4% between US and MRI results, additiona
informationwasobtained withfetal MRI in22.1%andledto
a change in clinica management in 30% cases. Mgjor
abnormalities in this study (n=405) included ventriculo-
megaly (44.7%) and midlineanomalies (33.8%) [12]. Inthe
survey of fetal neurology programsin the United States, the
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top five diagnoses for fetd neurologic consultations
included: agenesis of corpus callosum, ventriculomegaly,
cerebellar/posterior fossa malformations, absent septum
pellucidum, and abnormalities of cerebra morphology
(lissencephaly, schizencephay, polymicrogyria) [11].

Ina10-year retrospective study from atertiary medica
centerinMalaysia(n=365), lessthan 50% of thefetuseswith
prenatally diagnosed CNS anomaliesresulted in live birth,
36% passed away in thefirst 2 years and about 63% of the
survivors had neurodevel opmental disability [13]. Overall,
themost common CNSanomaliesdiagnosed on prenatal US
were ventriculomegaly (23.4%) and neura tube defects
(20%) [13]. Fetal brain MRI was obtained in only asmall
proportioninthisstudy (6 out of 365 pregnant women) after
a diagnosis of CNS anomaly on the pregnancy US [13],
emphasizing the importance of better understanding the
acceptability of fetal brain MRI across diverse practice
settingsand populations.

Another study from atertiary care center in India that
evaluated theroleof MRI (n=23) infetal anomaliesshowed
CNSanomaliesremained thetop diagnoses[14]. Mohan, et
al. [14] reported that interpretation of fetal MRI at 20 weeks
was challenging dueto motion and small size, USremained
the primary diagnostic tool at 18-20 weeks of gestation and
the mgjority of the referrals for fetal MRI were later in the
second and third trimester of pregnancy. Among CNS ano-
malies, therewere six cases of agenesisof corpuscallosum,
two cases of ventriculomegaly, two cases of encephal ocele,
and one case each of Chiari malformation, Dandy-Walker
malformation, unilateral cerebellar hypoplasia, vermian
hypoplasia, and Blake pouch cyst [14]. Spina anomalies
detected were diastematomyelia, absent sacrum, myelo-
meningocele, and sacrococcygedl teratoma [14]. A retros-
pective observational study from a tertiary care center in
Indiaassessed the potential of first trimester USin detection
of congenital malformations [15]. Out of 4080 pregnant
women undergoing US, 312 (7.6%) had structural malfor-
mations. Out of 139 women diagnosed with fetal structural
anomaliesafter 20 weeksgestation, 47 (33.8%) could have
been diagnosed before 12 weeks and 92 (66.1%) had fetal
anomalies that could have been diagnosed between 12-20
weeks. This study highlighted the immense gap in early
diagnosis and potential for intervention for congenita
malformations[15].

Common diagnoses and underlying etiologies,
gestational age at referral, parental choice and options for
termination or continuation of pregnancy likely vary across
regions. Thediagnosticinformation based on neurcimaging,
infectious and genetic testing needs to be individualized
based on specific conditions prevalent in that area. Varia-
bility in maternal health among regions could contribute to
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the differential diagnosis of fetal neurological conditions.
The treatment and outcomes for a particular diagnosis for
each region or country are a so dependent on the supportive
care and resource infrastructure, including access to early
intervention therapies. Feta neurology consultationsshould
carefully consider the regiona outcomes for a particular
disorder, along with parental/family perspectives through
interdisciplinary discussion. However, not every patient or
center will have access to a multidisciplinary team of
specidists including maternal fetal medicine, pediatric
neurology, fetal surgeons, genetics, genetic counsdlor, nurse
coordinator, and other subspeciadists. At times, such
consultations are being done by a single speciaist with
limited access to comprehensive diagnogtic testing. The
prognostic counsdling and management may have to be
basedintherealm of suchlimitations, suchasuseof USonly
whereaccesstofetal MRI islimited.

NATURAL HISTORY REGISTRIES AND OUT-
COME STUDIES

Neuroimaging by US or feta MRI provides discrete
temporally defined snapshotsthat are integrated with other
testing to approach thediagnostic and prognostic counsalling
with prospective parents. Brain maturation and devel opment
continue through the pregnancy and there is a range of
neurodevelopmental outcomes reported for various
prenatally diagnosed neurologic conditions, limiting our
ability to predict the exact outcome for a particular fetus.
Also, medical or obstetric complications and placental
abnormalities may further impact growth, worsen brain
injury and development, and modify the final neuro-
devel opmental trgjectory.

While there are no national registries focused on fetal
neurological disordersinthe United States, the EUROCAT
study isamulti-national multi-center network of registries
with regiona population-based census data. The 29
population-based EUROCAT registriessurveyed 1.7 million
births per annum (29% of al European births) and reporteda
prevalence of congenital cerebral anomaliesof 9.8 (95% Cl
8.5-11.2) per 10,000 hirths. The reported 4927 cases were
subcategorized to holoprosencephaly, arhinencephaly, septo-
optic dysplasia, mega encephaly, other reduction deformities
of brain, congenital malformation of corpuscallosum, other
specified congenital malformations of brain, congenital
cerebral cysts, and congenitadl maformation of brain
unspecified. The study provided arobust overview of fetal
neurological conditions in the European population.
However, considering the heterogeneity of the conditions
andvariableclinical prognosis, further diagnosticand natural
history datafrom diverse geographieswould be of valueto
improvefetal neurological care [16]. Pardld studiesdonein
different countriesand regions could identify the etiopatho-
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genesis of common early origin neurological disorders for
that particular geography and facilitate moreindividualized
counsdlling and management for such pregnancies. More-
over, such studies may revea important insights about
environmental, infectiousand genetic contributionsto early
origin neurological disordersthat vary globally.

Outcomestudiesanalyze devel opmentdl testsand scales
to predict neurodevel opmental outcome; however, thismay
not alwaystrandateinto functiona , vocational and societal
success. There are limited data on actua functional
outcomes, integration into the educational or functional
setting and societal and community inclusion. A recent
phenomenological study fromAustralialooked at adultswith
disordersof the corpuscalosumandidentified systemicand
knowledge gaps in their society through first-hand
experiencesand perspectives[17]. Participantsof thisstudy
felt excluded from key lifedomains, struggled withidentity
as adults, and described barriers to educationa and
employment opportunitiesandintegrationinto society. This
study gives direction to researchers for a spectrum of fetal
neurological disorderswhere understanding and knowledge
through lived experiences and participatory research could
provide a powerful tool to inform best practice guidelines.
Scientists should consider lived experiences of adults with
such diagnosesthat coul d guide support through educational
and vocationa yearsfor more effective integration into the
community and foster program building.

PARENTAL PSYCHOSOCIAL STRESSORS

Fetal neurology consultationsfor prospective parentsfacing
a neurologica anomaly in the developing fetus are
associated with profound stress and arange of emotions|9,
18,19]. Perinatal mental health issues and traumatic stress
among expectant parents have been studied. Psychosocial
teamsto facilitate mentd health screening andinterventions
for parental support and coping through the challenging
courseof pregnancy arerecommended [18,19]. Asclinicians
in a multidisciplinary setting discuss diagnostic and
prognostic information and lay out the best- and worst-case
scenariosfor any infant, thereisuncertainty in prediction of
neurodevelopmental outcomes due to continued develop-
ment of thefetd brain, inherent limitations of neuroimaging
and laboratory testing, and lack of predictability of
progression or associated complications in the pregnancy
[4]. About half the parents with children admitted to the
neonatal intensive care experience clinicaly significant
anxiety, trauma and depression, which may negatively
influence parent-child bonding and neurodevel opment [20].
Perceptions of prenatally diagnosed neurological disorders
and postnatal management may also vary among regions
based on medicd and social resources and cultural
perceptions to such disorders. Development of easily
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disseminatabl etool sand identifying inter-regional variations
in parental psychosocia stressors are important to guide
development of support programs for parents. Assessing
measurement invariance of the ten-item Perceived Stress
Scde (PSS-10) across eight low- and middle-income
countries and across hirth parity indicated the utility in
ng maternal stress across abroad range of culturally
diverse settings, yet recommended taking caution when
comparing mean stresslevelsacrossregions[21]. Globally,
regardiess of the region, parenta mental hedth and
psychosocia support for families of infants with neuro-
logicd disordersarecrucia to enhance parental partnership
with medical teams for successful postnatal rehabilitation
and care, which impacts outcome trgjectory across the

lifespan.
COLLABORATION AND CAPACITY-BUILDING

Fetal neurology has a unique interface with multiple
disciplines, and care provided in this period impacts the
burden of neurological disease throughout thelifecycle. In
the post-pandemic era, the role of virtual networks for
medical education has evolved. Multidisciplinary team
meetings, perinatal clinica and educationd rounds and
audits are increasingly being used to enhance practice,
training and outcomes. Enhancing collaborations across
ingtitutions engaging in fetal neurology practice through
virtual education series could beaway to develop expertise
and capacity-building globally. Theestablishment of aglobal
professional network isimperative to enhance partnerships
for curriculum development for current trainees and
practicing health care professionals, aswell as for standar-
dization of imaging techniques and protocols, and devel op-
ment of guidelines in the fidd. In paraléel, collaborative
globa research in feta neurology is needed to
determine the etiologies and outcomes of various CNS
anomalies and disordersin the prenatal period to tailor the
prognostic discussion and management based ontheregion
wherecareisbeing offered.

CONCLUSIONS

According toWorld Health Organi zation (WHO) worldwide
data, 2,40,000 neonatesand 1,70,000 children between ages
1 monthand5yearsdieannually dueto congenital disorders
[22]. Nine of ten children born with a serious congenital
disorder are in LMICs, and the associated long-term
disability takesasignificant toll onindividuals, familiesand
societal healthand health care systems[22]. Asneonatal and
under-5 mortdity rates decline, congenital disorders are
responsible for a larger proportion of morbidity and
mortdlity in this age group. Sustainable devel opment goals
from the United Nationsand theWorld Health Organization
highlight the need to prioritizewomen and children giventhe
burden of morbidity and mortality during pregnancy andthe
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Box | Important Considerationsin Fetal Neurology Practice

e Interdisciplinary team approach with individualized practice
based on resources/infrastructure.

» Training for neuroimaging techniques and diagnostic fetal
radiology is important.

e Collaborationsfor multicenter natural history and outcomes
studies can pave the way for more informed prognostic
counseling.

» Patient and family perspectivesand lived experiences of adults
with congenital neurological disordersto beincorporated in
research studies.

e Parental mental health screening and psychosocial support
is important.

* Role of aglobal interprofessional network for advancing
clinical practice, education and research in fetal neurology
is imperative.

peripartum period [8,22-24]. WHO Member States
collaborated to devel op aresponsefor theresolution on birth
defects at the Sixty-third World Health Assembly (2010),
with afocus on devel oping and strengthening surveillance
systems; devel oping expertise and building capacity for the
prevention of congenital disorders and care of children
affected; raising awareness on the importance of newborn
screening programsand their roleinidentifyinginfantsborn
with congenital disorders; supporting families who have
children with congenita disorders and associated
disabilities; and strengthening research on mgjor hirth
defects and promoting international cooperation in
combatting them[22]. Fetal-neonatal neurology alignswith
thegoa sof suchinitiatives. For child neurologistsand other
related subspecidtiesfocusing on fetal-neonatal neurology
practice and program development, it isimperative to take
noteof thegloba momentum and apply theseconceptsgiven
thelinkage between materna health and brain healthin the
fetal and neonatal periods, aswell asthelong-termimpact on
pediatric hedlth [8]. As fetal neurology advances, global
collaborations can facilitate the devel opment of practiceand
guiddines, educationandtraininginthefieddand alsolarge-
scale natural history studies in this new and evolving

subspecidty.
Funding: None; Competing interests: None stated.
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Pediatric trauma is preventable yet every year the number of road accident victims continues to rise. India is facing another epidemic in the
form of pediatric trauma. Children less than 14 years account for 11% of accident-related deaths in India. Road traffic injury have
multipronged effects on child’s mental and physical development. Injury during developing phase can have both long-term and short-term
consequences. Currently, India has only 5 Level 1 trauma centers where trauma care providers have mostly undergone training in Adult
Trauma Life Support. Itis well established that the outcome of pediatric trauma victims is largely dependent on the management received in

the golden hour. Yet no standardized pediatric trauma training programme exists in India, and there is a need to address this gap.

Keywords: Emergency medicine, Golden hour, Injury, Road traffic accident.

rauma is the leading cause of mortdity and

morbidity in children worldwide [1]. More than

31 kidslosetheir lifein road accidentsper day [2].

Under-19 children are most susceptible to fatal
and non-fatal injuries occurring due to road accidents, thus
posing abig responsibility for society, lawmakers and non-
government organizations(NGOs) alike. Worldwide, nearly,
220,000 children and adolescentslose their life due to road
traffic injuries. As per World Health Organization, Global
statusreport onroad safety, 2018[2]. Indiaranksfirst world-
widein road traffic accidents (RTA) deathsin children aged
0-14 years, accounting for 11% of the accident-related
deathsand 17.6% of theworld’ sdisability adjusted lifeyears
(DALYYS).

RTA have multipronged effect on children. Other than
lossof lifeit canlead tolong term morbiditiesand persistent
effects of injury. There are multiple determining factorsfor
deciding the outcome of pediatric trauma. The most
important onesbeing mechanism of injury, use of protective
gear by children, typeof injuries sustained, age of the child,
timetoinitiateresuscitation, qudity of careprovided, and the
competence of the care provider [2]. Government agencies
and various NGOs have been making effortsto educate the
public on road safety measures. The National Road Safety
Policy was released in March, 2010 [3]. The policy
emphasized on the need of having a national database on
trauma, better road infrastructure, safer vehiclesand driver,
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road safety education and training, and enforcement of laws
[3]. However, thedeathsrate continuestorise, particularly in
children. A recent study compared the independent
prognosticatorsof pediatric traumamortality between India
and the United States [4]. In this study, data was collected
from the apex trauma centers from variousregions of India
for a period of three years. Data was entered in Towards
Improved Trauma Care Outcomes (TITCO) data base and
compared with Nationa Trauma Data Bank (NTDB) in
USA. The researchers found that risk adjusted odds of
pediatric traumarel ated mortality is22 timeshigherinIndia
as compared to US. The odds of mortality were highest in
children with lower injury scores and physiologic severity.
Theresearcherssuggested that prevention, traumatraining,
devel opment of protocolsand early imaging would improve
theoutcomeof pediatrictraumavictimsinIndia[4].

Pattern of Pediatric Traumain India

Head injury hasemerged asthe most common mechanism of
injury from studies on pediatric trauma in both rura and
urban India[5,6]. In children, besides accidental trauma, a
proportion of emergency department (ED) visitsmay bedue
to non-accidental traumaor child abuse[6,7]. Studiesfrom
northern India show accidental injury asthe most common
causeof pediatric trauma[5,8,9] as compared to those from
southern India showing non-accidental trauma due to
domestic violence as a mgor cause [6,10]. Published
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literature shows that the outcome of children with non-
accidental traumaisworseascompared to accidental trauma

[7].
Trauma Training Program

Until now, no standardized pediatric trauma training
program exist in India. Advanced Trauma Life Support
(ATLS) training is an internationally recognized standar-
dizedtraining of adult trauma. It wasstartedin 1978 and has
covered al the continents of the world, being called as a
global resuscitation programfor traumamanagement [ 11]. In
April, 2022, a multicentre cluster randomized tria was
started for comparing the effect of trauma life support
training programs on patient and provider outcomes under
the aegis of Trauma life support training Effectiveness
Research Network (TERN) [12]. Thefocusof TERN isnow
to look at pediatric trauma training and outcomes.
Internationally there arefew countrieswho have developed
their own traumatraining programs like Canada devel oped
TRIK (Trauma Resuscitation in Kids) course [13]. The
TRIK course is a two-day simulation-based training
particularly tailored for health care providers who manage
pediatric trauma patients, emphasizing on the roles of team
leader and team members. USA developed a multi-
disciplinary pediatric trauma training using high-fidelity
traumastimulation [ 14]. They found better patient outcomes
with reduced human errors. Few centers started online
pediatric traumatraining programs e.g., the Acute Assess-
ment and Management of Pediatric Traumaby Harborview
Medical Centre, which is a 7-module course designed for
care providers of pediatric trauma [15]. Unlike ATLS, the
coursesmentioned above werenot standardized and did not
receive globa recognition. None of the low- or middle-
income countries have developed any trauma training
programs.

Evenin India, there is no standardized traumatraining
program. Though ATL Straining doesprovidesthebasics of
understanding trauma resuscitation, children are not little

17

adults hence when managing pediatric victims, we need to
understand their physiology and anatomy while designing
trauma resuscitation programs for them. It is important to
adapt standardized trauma evaluation approaches such as
ATLS to children. In addition, the approach should aso
adapt to thelocal community needs, for exampleif falsare
more common in India, then the trauma system training
should begeared towardsrecognition of al traumabut havea
particular vigilance/training towards falls and their antici-
pated injuries and evaluation of the same. Currently, India
has ATLS protocol in place for adult trauma but not for
pediatrictrauma. NationwideATL Strainingisconductedin
al mgjor traumacenters. However, nomodulefor pediatric
traumamanagement hasbeen developedin India.

Pediatric and Neonatal Resuscitation Programs
availablein India

Standardized formal resuscitation training programsarein
placeforimproving surviva of newborninfantsand children
(Table 1) [16-20]. These training programs are based on
knowledge and skill. The neonatal resuscitation programs
focus on neonatal resuscitation [16]. Navjaat Shishu
Suraksha Karyakaram (NSSK) essential care and resusci-
tation training programs under |ndia Newborn Action Plan
[17] and New-born Stahilization Unit Training Program
under the Ministry of Health and Family Welfare [18] are
designed to reduce neonatal mortaity in India. Indian
Academy of Pediatrics (IAP) aso provides Basic Life
Support (BLS) and advanced life support courses (ALS)
[19]. American Heart Association hasa so authorized certain
centers in India to conduct BLS, Advanced Cardiac Life
Support (ACLS) and Pediatric Advanced Life Support
(PALS) courses[20]. Apart from these standardized courses,
numerouscther training programsare carried out at regional
levels. These training programs cannot replace formal
traumatraining programs. We need separate coursestailored
for managing pediatric trauma as seen in other developed
nations.

Tablel Sandardised Training Programmesin Paediatricsand Neonatology in India

Name

Agegroup

Organization

Neonatal Resuscitation Programmes (NRP)
Basic Newborn Careand Resuscitation Programme (BNCRP)
Newborn Stabilization Unit Training Programme

Navjaat Shishu SurakshaKaryakaram (NSSK ) essential care
and resuscitation training programmes

Basic LifeSupport (BLS)
Pediatric Advanced Life Support Courses(PALS)

Newborns
Newborns
Newborns
Newborns

Pediatric
Pediatric

IAP-NNF-NRP-FGM) [16]

IAP-NNF-NRP-FGM) [16]

Ministry of Health and Family Welfare[ 18]
Government of India. IndiaNewbornAction Plan [17]

IAP[19]
IAPandAHA [20]

IAP: Indian Academy of Pediatrics; NNF: National Neonatology Forum; FGM: First Golden Minute Project; AHA: American Heart Association.
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Need of Pediatric Trauma Training

The need of pediatric traumaresuscitation training hasbeen
studied in multiple countries. Whitehead, et a. [21]
concluded that residentsworking in the pediatric ED perform
signi-ficantly better with hands-on opportunities. Inaddition
to hands-on training course, designers incorporated online
videosin onlineeducation modulesin order toinvestigateits
impact on resident confidence and comfort with pediatric
trauma resuscitation. Similarly, in USA, Burke, et a. [22]
conducted a qualitative assessment of simulation-based
training for pediatric trauma resuscitation. They proposed
theneed of development of futuresimulation-based training
programsto improveteamwork, confidence, and communi-
cation between traumateam members[22]. In Saudi Arabia,
a boot camp intensive simulation-based training was
conducted to study theimprovement of the basi c knowledge,
confidence, and performanceinthemanagement of pediatric
trauma cases by the ED residents who had undergone
training. Theresultsof the study were promising[23].

In order to study the need of a separate training for
pediatric traumavictims, we conducted anationwide survey
on the need of separate pediatric trauma training. A
structured pretested questionnai rewas circul ated among the
traumacareprovidersacrossindiainthelast quarter of 2022.
Participantswere asked on thetraumatraining programsthey
had undergone, the need of separate pediatric trauma
training, their confidence on management of pediatrictrauma
victims, and whether ATL Straining hasmadeadifferencein
managing pediatric trauma victims. Out of the 800
participants approached, 642 (80%) participated in the
study; 93.5% of theseweredoctors, and rest werenursesand
paramedical staff. Study participantswereworkingin Level
1 and 2 trauma centersacross India. The need for aseparate
pediatric trauma training course was felt by 86%
participants. Results of this unpublished nationa survey
emphasized the need that I ndiashould haveitsown pediatric
traumatraining program. This program should promotethe
use of evidence-based practicein the early identification of
life-threatening events and timely management of pediatric
trauma patients, improve outcomes for patients, healthcare
providers, and hedth care organizations. This program
would be catering to the demographic patternsof injury and
should haveastandardized approachliketheATLS. Itishigh
time that India develops its own pediatric trauma and
resuscitation program. Weareinthe processof adeveloping
pediatric trauma resuscitation educationa intervention
modulefunded by the Indian Council of Medical Research.
It would focus on developing clinical skills appropriate for
managing pediatric trauma patients.

CONCLUSION

Development of apediatrictraumatraining program inlndia
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would promote the use of evidence-based practice in early
identification of life-threatening eventsand timely manage-
ment of pediatric traumapatients. It will improve outcomes
for patients, health care providers, and health care organi-
zations. Additionally, the development of a protocol for
national pediatric trauma data registry is also needed. This
trauma registry would enable to get a complete picture of
demography, pattern of injury and outcome of pediatric road
injury victimsinIndia.
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Objective: To examine the accuracy of World Health Organization
(WHO) growth standard in under-5 year Indian children, and iden-
tify a method to contextualize the WHO standard for India.

Participants: Data of Healthy children, defined by WHO selection
criteria, extracted from nationally representative Indian surveys
(National Family Health Surveys, NFHS-3, NFHS-4, NFHS-5 and
Comprehensive National Nutrition Survey, CNNS).

Design: Height for age z score (HAZ) and weight for age z score
(WAZ) and weight for height z score (WH2Z) distributions in healthy
sample were compared against the standard normal. If deviant,
age-specific correction factors for z scores were estimated by hier-
archical linear mixed effects mean and variance polynomial mod-
els. A new term, excess mean risk of growth faltering (EMRGF),
was introduced to describe growth faltering.

Main outcome: Measure of deviation of HAZ, WAZ and WHZ from
standard normal distribution. Correction of WHO growth standards

for India leading to accurate prevalence of stunting, underweight
and wasting in Indian children using NFHS-5 data.

Results: Data on 10,384 healthy under-5 year children were ex-
tracted, of which 5377 were boys. Across surveys and metrics, the
mean z scores were significantly lower than zero (-0.52 to -0.79).
HAZ and WHZ variability (1.16, 1.07) were significantly higher than
1. Derived age-specific corrections reduced the NFHS-5 preva-
lence of growth faltering by 50%. The national EMRGF (after apply-
ing the age-specific correction) for height for age was 15.5%
(95%CI:15.3-15.8), and weight for age was 15.0% (95%Cl:14.8-
15.3), respectively, in NFHS-5.

Conclusion: The WHO growth standards need contextual
customization for accurate estimation of the burden of growth fal-
tering in under-5 year children in India. When corrected, the burden
of growth faltering is lower, by half or more, in all the three indices.

Keywords: Evaluation, Height for age, Weight for age, Weight for
height.

here is a high national prevalence of under-
nutrition among Indian under-5 year children, as
reported in the latest National Family Health
Survey (NFHS-5, 2019-21) [1] with 35.5% of
children being stunted, 32.1% underweight and 19.3%
wasted. Another national survey of Indian children, the
Comprehensive National Nutrition Survey (CNNS, 2016-
18) [2], reported similar findings. This is a negligible decline
from 38.4% stunting, 35.7% underweight and 21% wasting
reported in NFHS-4 (2014-15) [3], and the older NFHS-3
survey (2004-05) [4]. This raises questions about the impact
ofnational feeding programs for young children [5], but one
reason could be the contextual accuracy of growth standards.

WHO growth standards [6] are used to diagnose under-
nutrition globally in under-5 year children. These standards
are based on community study populations in six countries
(Brazil, Ghana, India, Oman, Norway and USA), with
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growth-favourable socioeconomic conditions, along with all
healthy practices of child nurture [6]. The 2.5th percentile of
the distribution of height or weight for age z score (HAZ,
WAZ) and weight for height (WHZ) in these healthy child-
ren, or -2 z score, was taken as the cut-off to diagnose either
stunting, underweight or wasting for any child population
globally.

The accuracy of this universal WHO growth standard
has been questioned, since employing similar selection
criteria, High Income Countries (HICs) generally have
higher while the Low and Middle Income Countries
(LMICs) have lower references derived from local popu-
lations [7]. Further, some populations have a higher than
anticipated variability of HAZ and WAZ at a given age,
which could result from measurement errors and inflate the
growth faltering prevalence. A comparison of the dispersion
of HAZ or WAZ in carefully selected (using criteria similar
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to World Health Organization-Multicentre Growth Refe-
rence Study (WHO-MGRS) healthy children in the local
population surveys (NFHS) with that in the original WHO
survey sample showed an excess dispersion (by 39%) for
HAZ [8]. Deviations in the HAZ and WAZ distributions
could lead to a deviation in the WHZ distribution as well.

Growth failure prevalence estimates are an essential
component of Sustainable Development Goals that are used
to rank nations and nudge governments to undertake actions
to improve child growth. We aimed to create a robust India-
specific correction for the WHO z score for height and
weight to obtain accurate estimates of growth faltering, based
on an evaluation of their distributions in healthy children in
Indian national surveys. Further, a probability-based appro-
ach to define growth faltering as an alternative to the z score
cut-off-based approach was explored.

METHODS

We utilized multiple national survey data sets, from each of
which subsets of ‘healthy’ children were extracted, similar to
those used in the WHO-MGRS survey [6].

The CNNS (2016-18) was the first national nutrition
survey of Indian children and adolescents [2]. Briefly, this
survey collected data from preschool children (aged 0-4
years), school-age children (aged 5-9 years), and adolescents
(aged 10-19 years) in all the 30 geographical states of India,
using a multistage, stratified, probability proportional to size
(PPS) survey design that covered rural and urban house-
holds. Anthropometric data of 31,058 under-5 children were
accessed.

The NFHS surveys were large-scale, multi-round
surveys conducted in a representative sample of households
throughout India, using multistage random sampling with
probability proportional to size, with an almost uniform
sampling scheme [1,3,4]. Data on under-5 children from
three surveys, NFHS-5 (2019-21), NFHS-4 (2015-16) and
NFHS-3 (2005-06) were accessed for this study [1,3,4]. The
NFHS-5 surveyed 2,32,920 children, while the NFHS-4
surveyed 2,59,627 children and the NFHS-3 surveyed
1,24,385 children, for anthropometric measurements along
with sociodemographic information.

Healthy children (analytical sample): The ‘healthy child’
selection criteria that were used for the Indian sample of the
WHO-MGRS study 2006 [6] have been listed earlier [8]. We
applied these ‘healthy child’ selection criteria: /) Residence in
an urban locality; i7) Highest two quintiles of wealth index;
iii) Graduate and above maternal education status; iv) Non-
smoking mother; v) Exclusively breastfed for the first 4
months; vi) Partial breastfeeding continued for 12 months;
and vii) No infection, including any fever and diarrhea, in the
two weeks prior to the survey, to all four surveys (NFHS 3-5
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and CNNY)), to select a healthy ‘analytical sample’ for this
study. A total of 13,204 children were identified, of which
1,821, 4,531 and 4,918 were from NFHS-3, 4 and 5, respec-
tively, while 1,934 were identified from the CNNS (Web
Fig. 1). Nearly 85% of the sampled healthy children
belonged to the uppermost wealth quintile and 70% to
uppermost wealth decile. The means and spread of z scores
derived from the WHO-MGRS standards [6], were com-
pared across surveys. To avoid excess variability due to
unobserved factors, children outside the lower and upper 5%
of the z scores were removed for subsequent analyses.

Derivation of corrected z score for Indian children: First, the
mean HAZ, WAZ and WHZ were compared between the
different surveys (NFHS-3, NFHS-4, NFHS-5 and CNNS)
by a one-way ANOVA and the Tukey-HSD post hoc test.
Between-survey variation was estimated by a linear random
effects model, and by Intra Class Correlation (ICC). The
estimated mean z scores with 95% CI were also compared
against a zero value. Since consistently lower z scores were
observed across surveys within the analytical sample, a
correction method was introduced, exploring age-depen-
dency of the correction factors. We estimated correction
factors for each month of age, to ensure that z scores would
always be unit normal in a healthy population. Then, the
modified z scores for a child would be

_ A WHO ~— :a (t)
India 6_ ( t)

Where, Zy;,,, is the z score of an Indian child computed
using the WHO standard, and Z;, . is the corrected z score
for that Indian child. &1 (t) & & (t) were estimated from the
fixed effects components of hierarchical linear mixed
effects mean and variance polynomial model on age, that
removed between-survey variability from both mean and
variance of z score of the healthy sample data extracted
from the NFHS and CNNS surveys [9]. The order of
polynomial was selected based on P value<0.05 and the
least Akaike Information Criteria (AIC). The equations for
[ (t) & & (t) was as follows,

p(®) =¥, &log {&*(1)} ='F, (1)

where, ¥, ()= B &Y, (t)=2l Y, ¢ (p" and g

order polynomial, respectively which would be specifically
identified for HAZ, WAZ and WHZ); 3, & 7, are the esti-
mated fixed effects regression coefficients for mean and dis-
persion model, respectively.

Risk of growth faltering: While stunting, underweight and
wasting are diagnosed by a cut-off Z-score of <-2 for the
HAZ, WAZ and WHZ, all children within the neighborhood
of'this cut-off are of concern. Second, when the prevalence of
stunting, underweight and wasting are based on cut-offs, they
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are sensitive to the z score dispersion [10], which can be
inflated by measurement error.

To overcome these problems, we propose a new measure
of undernutrition called ‘Risk of Growth Faltering’ (RGF).
This is defined as follows.

RGF (x)=Prob (Z>z(x))=1-®(z(x))

where ®(.) is the cumulative distribution of a standard
normal distribution and x is any anthropometric measure-
ment of a child with a given age or given height in the case of
WHZ, z(x) is the z scores for x and Z is a standard normal
variate. When the measured value of anthropometry in a
population overlaps that of the healthy standard population
of children, the RGF would be 0.5 (risk of 50%) (Web Fig.
2A). Excess growth faltering should only be considered
when the risk is greater than 50%.

A population measure that can be considered as the
equivalent of ‘prevalence’ of stunting, underweight or
wasting, is the excess mean risk of growth faltering
(EMRGF), which is defined as

P
EMRGF (%) = [% > RGF (x) - 0.5] % 100
=0

where x, the measure of any growth dimension for the i
child. As it is a function of the mean, the EMRGEF is less
sensitive to overdispersion in the measurement. A value of
EMRGF of zero (0) can be interpreted as no excess
population risk, >0 can be interpreted as a population with
growth faltering, and <0 can be interpreted as population
with better than average growth. The values EMRGF must
be between -50 to +50 and EMGREF value approaching 50
indicates severe growth faltering. The estimation of EMGRF
in a simulated data from a growth-faltered population is
demonstrated in Web Fig. 2B.

The estimates of stunting, underweight and wasting
prevalence, that were obtained using the corrected z score
(Z;,4i) Tor Indian children, were compared against the
EMRGEF in the latest entire NFHS-5 survey data. The
estimates were also compared against the estimates cal-

culated using the existing WHO global standard [6].

The statistical software R version 4.2.1 (R Core Team,
2022) was used for data analysis. The accepted false positive
error for all statistical tests was set at 5%.

RESULTS

After excluding data corresponding to the upper and lower
5% of HAZ, WAZ and WHZ, validation of 10,384 children
(CNNS: 1,585; NFHS-3: 1,561; NFHS-4: 3,622; NFHS-5:
3,616) were available for age, sex, height, and weight. There
were 5377 boys and 5007, girls out of which 963 boys and
1011 girls were below 12 months; 1505 boys and 1444 girls
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were aged 12 - 23 months; 991 boys and 919 girls were aged
24 - 35 months old; 1004 boys and 884 girls were aged 36-47
months, and 914 boys and 749 girls were aged 48 to 59
months.

The mean HAZ, as calculated from the WHO standard
[6], in the final analytical subsample for each survey was -
0.56 (95% C1-0.61, -0.51) for the CNNS; -0.72 (95% CI -
0.76,-0.69) for the NFHS-5; -0.68 (95% CI -0.72,-0.64) for
the NFHS-4 and -0.74 (95% CI-0.79,-0.68) for the NFHS-3
(Fig. 1A). A one-way ANOVA, with post-hoc Tukey HSD
comparisons, showed that the mean HAZ in the CNNS was
significantly higher when compared to all the NFHS rounds.
All NFHS rounds had a consistent mean HAZ in the
analytical sample. In terms of HAZ variance, only 0.4% was
accounted for by between-survey variance. Despite the mean
HAZ in the CNNS analytical sample being 0.12 to 0.18
points higher than in the NFHS analytical sample (Fig. 1B),
the HAZ values were pooled across all surveys, because the
CNNS had a relatively smaller sample size as it was not
powered for district level estimates. The pooled mean HAZ
from the random effects model was -0.69 (95% CI -0.71, -
0.66), and its SD was 1.16 (95% CI 1.14-1.17) (Fig. 1B, 1C).
Further, when the age-specific mean height of the pooled (all
NFHS and CNNS) sample was compared with the CNNS
sample alone, no significant difference was observed bet-
ween them (Web Fig. 3A), confirming that the pooling was
appropriate.

An almost similar pattern was observed for WAZ. The
mean WAZ was -0.66 (95% CI-0.71,-0.62) for the CNNS, -
0.72 (95% CI-0.75, -0.69) for the NFHS-5, -0.79 (95% CI -
0.82,-0.76) for the NFHS-4, and -0.79 (95% CI1-0.83,-0.74)
for the NFHS-3. In terms of variance, 0.36% was accounted
for by between-survey variance. The pooled mean WAZ
from the random effects model was estimated as -0.75 (95%
CI-0.76,-0.73), and its SD was estimated as 0.93 (95% CI
0.91-0.94) (Fig. 1B, 1C).

The estimated mean WHZ was -0.52 (95% CI (-0.57, -
0.47) for the CNNS, -0.46 (95% CI -0.50, -0.43) for the
NFHS-5,-0.56 (95% CI-0.63, -0.56) for the NFHS-4, and -
0.55 (95% CI -0.60, -0.55) for the NFHS-3. When the
variance across surveys was compared for WHZ, only
0.24% was accounted for by between-survey variance. The
pooled mean WHZ from the random effects model was
estimated as -0.53 (95% CI -0.55, -0.51), and its SD was
estimated as 1.07 (95% CI 1.06-1.08) (Fig. 1B, 1C). The
pooled vs the CNNS-alone estimates for weight were also
comparable (Web Fig. 3B).

Age-specific correction factors were obtained by fitting a
hierarchical mixed model which estimated correction factors
as a polynomial function of age as prominent age trends were
observed on all the z scores (HAZ, WAZ and WHZ) within
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Fig. 1 Distribution of z scores of height for Age (HAZ), weight for age (WAZ) and weight for height (WHZ) in the analytical sample of
healthy children across four different national surveys.

the merged analytical sample data (Web Fig. 4). The
observed time trend was assumed to be sex invariant, and this
was confirmed by fitting sex-specific curves (Web Fig. 5).

For WAZ, this was:
[,..(1)=0.541-0.0116¢ + 0.00012 & G, (z) =0.920

ForHAZ

D7) = 0.541— 0.127¢ + 0.00352 — 0.000037
and & n (l‘) = \/ o(0.543-0.020¢+ 0.0002372)
az
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For WHZ, this was:
[,,.(H)=—0.859 + 0.047¢ — 0.0016£2+ 0.000018
& 6,,.(H) = \£(0.2365 - 0.0041)
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Table I Anthropometric Indicators for Nutritional Status of
Children Aged Below 5 Years in India, Estimated from NFHS-5
by Different Growth Metrics Derived in this Study

Growth metric Stunting Underweight ~ Wasting
Present WHO standard ~ 35.5 32.1 19.2
(35.1,35.8) (31.7,32.4) (18.9,19.6)
Corrected WHO standard 16.6 14.9 10.2
(16.3,16.8) (14.7,15.2) (10.0,10.5)
EMRGEF after correction 15.5 15.0 7.1
(15.3,15.8) (14.8,15.3) (6.9,7.4)

WHO: World Health Organization; NFHS: National Family Health
Surveys; EMRGF: Excess Mean Risk of Growth Faltering.

Data taken from NFHS-5 survey with 232,320 children under 5 years,
from which 2,06,025 valid height for age measurements, 2,10,524 valid
weight for age measurements and 2,01,687 valid weight for height
measurements were available.

When age-specific correction factors were applied to the
HAZ, WAZ and WHZ values in the NFHS-5, the prevalence
of stunting, underweight and wasting respectively, in under-
Sy Indian children was half that estimated by the WHO
standard (Table I). The EMGRF for HAZ, WAZ and WHZ
was 15.5%, 15.0% and 7.1%, respectively. More granular
state-specific prevalence estimates by WHO MGRS (Web
Fig. 6), age specific corrected estimates (Web Fig. 7) and
estimates of EMRGF for the entire NFHS-5 data, for all the
three growth metrics (HAZ, WAZ and WHZ) are reported in
Fig. 2.

DISCUSSION

Anthropometric standards are defined by the location, scale,
and shape parameters of the distribution of growth indicators
in defined ‘healthy’ children. The 2.5th percentiles of these
standard distributions are defined as the diagnostic cutoff for
stunting, underweight and wasting for the under-5 child
population. This study showed that the distribution (mean
and SD) of HAZ, WAZ and WHZ of healthy Indian children
may not match the WHO growth standards as expected.
Age-specific correction factors were derived for HAZ, WAZ
and WHZ for Indian children, in a stringently defined
‘healthy’ sample of Indian children, who were most likely to
have optimal or favourable conditions for growth in the local
context, using criteria analogous to the WHO standards. The
corrected stunting, wasting and underweight were much
lower (by >50% points) than that estimated using the
uncorrected, current WHO standard.

Several studies have critically examined the validity of
WHO standards for different populations and a systematic
review of the comparison of regional growth references
against WHO standards recommended the adoption of
regional standards for growth [7,11]. A method of creating
synthetic growth reference charts by incorporating infor-
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mation from existing reference growth studies has been
suggested [12]. While high undernutrition prevalence is
reported in LMICs when WHO standards are used [13], very
few have critically examined the appropriateness of the
WHO standard by using local healthy child populations in
the Indian context.

When global standards are used in any given population
to measure stunting, wasting and underweight, the assump-
tion is that the absence of sub-optimal age-appropriate diet is
the main contributor to anthropometric undernutrition in that
population, which in turn may have several drivers [14].
However, this assumption discounts the fact that populations
may have different potentials for growth, and the possibility
that the Indian population has not reached its full potential of
growth but is in a path towards it as an intergenerational
phenomenon. Therefore, universal standards might be
unsuitable. This has been demonstrated in a sub-group of
children from NFHS-2, who could presumably meet their
nutritional requirements, but the prevalence of stunting was
as high as 20% and that of underweight was 9.8%, based on
WHO standards, which were well above the acceptable
prevalence of 2.5% [15].

One important drawback of any cutoff is that the
definition of disease or growth-faltering arbitrarily labels
children on one side of the cut-off as ‘abnormal’ and on the
other side as ‘normal.’ This is particularly troubling when
(many) individuals have values close to the designated cut-
off. We therefore proposed a risk-based approach, by
recommending a risk metric that estimated the likelihood of
growth faltering. Based on probability theory, an individual
risk greater than 50% must depict the potential for growth
faltering. The population estimate of growth faltering is then
defined as the excess probability of faltering (EMRGF). As
this metric is based on an average, it is free from the effects of
over-dispersion due to random measurement error, which is
particularly true for those parameters which have high
potential for measurement error due to the nature of
measurement, such as height/length. In the absence of any
measurement error, the estimate of EMRGF and the existing
descriptions like stunting will reflect population growth
faltering at a similar level. This EMGREF approach draws
inspiration from the probability approach that was used to
assess the risk of inadequate nutrient intake, as suggested by
Beaton nearly half-a-century back [16]. A similar approach
has been proposed for biomarker-based nutrient deficiency
as well [17]. When we estimated EMRGF using data for
upper two deciles of socioeconomic index of the Indian
NFHS-5, we observed values of 18.8%, 13.1% and 13.8%
for stunting, underweight and wasting respectively, when
using WHO global standard. The application of the age-
specific correction derived here, reduced these values to
5.0%, 3.0% and 1.3%, respectively.
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WHAT IS ALREADY KNOWN?
» Current World Health Organization (WHO) standards for under-5 year children may be contextually inappropriate.
WHAT THIS STUDY ADDS?

« The distribution of WHO height and weight standards in 10,384 healthy Indian under-5 children, show that the z
scores do not follow a standard normal distribution, as expected.

» Corrected estimates of stunting, wasting and underweight, using WHO standard data, were obtained.

Based on the correction suggested here, the prevalence
of stunting, underweight and wasting in India is about 50% of
that measured by the current WHO standard. Using a similar
probability approach on the corrected distribution, the
possible risk of overweight (WHZ>1) is 15% indicating an
underestimation of overweight by the current WHO standard
(9%). The correction can divert policy action towards the
emerging epidemic of overnutrition, beginning in this age
group and in the future external validation of the corrected
prevalence can be done.

A limitation of the study is that criteria on timely feeding
of children and term birth could not be considered in the
selection of healthy children to exactly match the WHO-
MGRS selection criteria. A strength of this study is the use of
data extracted from four different national surveys over
different times and the age-specific mean HAZ, WAZ and
WHZ of the extracted sample are consistent across upper
four deciles and the uppermost decile (Web Fig. 9). The
observed deviation of growth patterns in healthy Indian
children from the WHO standard growth pattern is robust.
We have suggested corrected estimates for child growth, as
well as age-specific correction factors for z scores that are
derived from the current WHO standard. We have also
suggested a new growth metric which is robust to the
problem of overdispersion.

In conclusion, this evidence, along with that in the syste-
matic review [7], argues that the one-size-fits-all approach
for deriving population estimates of growth faltering is
misleading, and has led to misclassification in the Indian
context. This is akey driver of misdirected policy and public
health funding, with the constant lament that no response has
occurred despite India’s economic growth and policy
initiatives. While these findings need validation in other
contexts, Indian stakeholders may consider using the present
corrected estimates for informing policy.
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CNNS NFHS-5 NFHS-4 NFHS-3
31,058 232,920 259,627 124,385

VR VIR VR

Locality: Urban.

Socio economic status: Richer and richest.

Mother’s education: Graduate and above.

Non-smoking mother.

Exclusive breast feeding for 4 months.

Partial breast feeding for 12 months.

No infection including any fever and diarrhea in last two weeks
prior to the survey.

N VIR VI

Nk W=

CNNS sub- NFHS-5 sub- NFHS-4 sub- NFHS-3 sub-
sample sample sample sample
1,934 4,918 4,531 1,821

/ﬁ

pS<(HAZ, WAZ, WHZ)

—

Analytical Sample

10,384
13,204

Web Fig. 1 Steps of selection of analytical sample.
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Web Fig. 3Comparison of estimated smoothed gender specific mean height (A) and weight (B) for age between pooled sample (NFHSs
and CNNS) and CNNSa onewith 95% confidence band.

NFHS: National Family Health Surveys
CNHS: Comprehensive National Nutrition Survey
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Web Fig. 4 Agetrend of thedistribution of height for age (HAZ), weight for age (WAZ) and weight for heigh (WHZ) derived by the
WHO growth standard for under-5y children aged below fiveyears.
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Web Fig. 5 Age specific mean of height for age (HAZ) (A), weight of age (WAZ) (B) and weight for height (WHZ) (C) by sex of children.
Theohserved timetrend was confirmed to be sex invariant by fitting sex-specific curves. For HAZ, thiswas:

fingz(t) = 0.541 — 0.127t 4 0.0035t> — 0.00003t3and g, __(t) = 4/ ¢(0:543-0.020¢+0.00023¢%),

ForWAZ, thiswas: fi, (t)
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Stunting Under Weight Wasling

Andaman & Nicobar Islands — 225 (16.3,28.8) —— 236(18.1.29.2) —— 16.0(11.4,20.6)
Andhra Pradesh -+ 31.1(290.33.2) o 29.6(27.4.318) + 16.0(14.3,17.8)
Arunachal Pradesh - 28.0(26.2,29.8) - 154 (138.17.1) - 131 (11.6,14.6)
Assam - 353(339.367) - 328(31.4342) - 217(205229)
Bihar . 42.0(419440) . 41.0 (40.042.0) . 229(219.238)
Chandigarh —— 251(180322) —_—— 21.1(135.286) — 90(34.147)
Chhattisgarh - 34.6(33.0,362) - 31.3(29.9.328) - 189 (17.6.20.3)
D &NHaveh AndD & D —— 394(341447) — 38.7(33.0444) —= 216(17.2.260)
Goa —_— 257 (20431.1) —_— 240(18.8.29.2) — 19.1(14.3.23.9)
Gujerat - 39.0 (37.4.40.7) - 39.7(38.9.41.3) - 25.0(23.6.26.5)
Haryana - 275(26.0.2889) - 215{202.229) . 116 (10.6,125)
Himachal Pradesh - 308 (28.1.336) - 255(229.28.1) - 174 (15.4,19.4)
Jammu & Kashmir - 26.9(25.0.28.8) - 21.0{18.3.227) - 19.0(17.4,20.6)
Jharkhand + 396 (38141.1) - 394 (37.941.0) - 224(211236)
Karnataka - 354 (337.31.1) - 29(3.1.347) - 19.5(17.9.21.1)
Kerala el 234 (11.3255) - 196 (17.8214) -+ 15.7 (13.817.8)
Ladakh —— 307(254359) —— 205(159,25.1) e 17.7 (129,225)
Lakshadweep —_— 32.1(24.7.39.4) —— 25.7(179.33.8) —_— 17.3(10524.1)
Madhya Pradesh * 356 (34.4.368) . 328(31.8340) . 18.9(18.0,19.8)
Maharashtra - 354 (338371) - 36.0(34.3.37.8) .- 255(230.279)
Manipur - 234(21.2.258) - 132 (116,149} - 99(86,11.2)
Meghalaya - 46,65 (44.049.1) -+ 26,6 (24.7,28.8) +* 121 (10.7,13.5)
Mizoram - 288(259.316) - 124 (10.2,146) - 98(76,119)
Nagaland = 32.8(298358) == 268(23.8208) - 191 (165.21.7)
Nct Of Dedhi - 309(287.33.1) -+ 21.7 (19.6.236) - 11.1(9.6,12.6)
Odisha - 31.0(29.4,32.5) * 206 (28.1,31.1) - 18.0(16.8,19.2)
Puducheny 1 —_— 20.1(15.1,25.1) — 15.0(11.4,18.6) T 121 (8.7,154)
Punjab - 245(22926.1) - 16.9 (155,18.3) . 10.5(9.4,11.6)
Rajasthan -* 31.8(30533.1) - 276(263,288) . 16.8(15.8,17.8)
Sikkim —— 22.3(16.2.285) —_— 13.1(8.3.17.8) — 13.6(8.8.184)
Tamil Nadu - 251(236.265) - 220 (20.4.236) - 146 (134,158)
Tetangana - 33.0(31.3.348) - 315(29.8332) - 217(20.1.23.3)
Tripura - 322(204350) - 25.7(23.3.28.0) - 18.1(15.9,20.2)
Uttar Pradesh . 386 (388404) . 32.1(31.3,328) . 17.3(16.6,17.9)
Uttarakhand - 27.0(247.293) .- 21.0(18.7,23.3) - 132(11.3,15.1)
West Bengal - 338321357 - 32.3(30.6,34.1) - 204 (18.9,21.9)
India . 355(351,358) . 32.1(317,324) . 19.2(18.9.19.6)

0 20 40 60 B0 0 20 40 60 80 0 20 40 B0 80

Prevalence (%)
Web Fig. 6 Prevalenceof stunting(A), underweight(B) and wasting(C) in statesof India, based on National Family Health Surveys(NFHS-
5) datausing orgina World Health Organization (WHO) growth standards.

Stunting I Under Wiesght Wasting
]
Andaman & Nicobar Islands 4 —_— 11.06.6,15.4) —r— 85(56133) —— 6.3(349.3)
Andhra Pradesh | —— 12.3(10.9,138) —— 123(11.2.145) —— 8.2(6.8,8.5)
Arunachal Pradesh 4 - 138{124,1489) - 7.7(8500) - 8.2(7.1.8.4)
Assam 4 -+ 17.7{18.5,188) - 160{143.179) -+ 12.1(11.1,13.0)
Bihar +  214{205223) - 19.5{18.6.203) - 11.8(11.1,125)
Chandigarh 4 e 77(28,126) e BE(31146) || ——a— 41(028.0)
Chhaitisgarh . 157 (145169) . 139{128145) - 101@30111)
D& NHavell And D& D+ —— 183(11.7.189) s 16.5(12.4.208) —— 80(34,106)
God i 8.8(5.4,122) —— 106(7.0142) —— 9851138
Gujarat | - 184 (18.2207) == 200(188212) Till= 14.1(128,16.3)
Haryans 1 -+ 114{103,125) - BE(TT744) - S5(4862)
Himachal Pradesh 4 —— 15313113 —— 108 (88.128) —— BEFA0E
Jammu & Kashmir | - 132{11.8,145) - 11.3{10.0,128) L o 12.1(10.8,12.5)
Jharkhand 4 - 18.6{18.5207) - 19.9{18.7.21.1) - 1.6 (110,12.9)
Karmnaiaka 1 - 16.0(1486,17.3) - 15.1{138963) - N0@E5124)
Kerala | - B5(7.398) - T3(8184) - 8.0(6.6.8.5)
Ladakh — 16,0(11.420.7) —_— 11.0(74148) —_— 116(76,16.1)
L P 98(5.3,119) —_— 13.0(7.0,189) —_— 118(58,78.0)
Madhya Pradesh 4 - 158 (12.8.185) - 155(14.7.183) - 8.3 (8.6,10.0)
Maharashira - b o 16.0(149.17.1) i 175(16.0,18%) — 143 (12.5,16.1)
Manipur 1 - 85(7208) - 4T[3767) - 49(4059)
Meghaya 1 —e-24 0 (21 0780) - 11.0(95,123) - B2(5273)
Mizoram 4 — 129 (10.7.15.0) - 4503358 —— 59(4374)
Nagaiand —— 16.5(14.1,189) —r— 117 (0.5.14.0) —— 103@512.2)
et Of Daini 4 e 12.0 (10.5,13.8) - 93(7.8107) — 6.3(51,7.5)
Cdlsha 4 - 128(11.7,138) - 127(11.8.137) - B4(750.3)
Puducherry e e 96(83,129) — 68(3880) — A7(3183)
Punjab - 10.1(2.0,112) - 7.1(8380) - 50(4250)
Rajasthan - 148 (137,155) - 128(120,13T) . BEE7103)
Siekjm 1 s 1471180 ——— BD(43118) —— BO@E211T)
Tamil Kadu - - 10535115 - 89(799%) - 72(6381)
Tolangana - 147 (134,180 - 14.3(13.1,155) - 14i0zian
Tripura 4 —_— 116(152,201) — 114(96130) —— 00@4117)
Utiar Pradesh 4 - 194 187.200) - 154 (148.180) . 8530100
Uttarakhand — 11.5(0.9,13.9) —— 0.1(74,108) - 6.2(5174)
Wast Bengal 4 - 15.9(14.517.3) - 145(13.3158) - 10302116
Incka L] 166(16.3,168) L] 150(147152) L] 102 (12.0,10.8)
0 10 20 0 0 10 20 30 0 10 20 E
Prevalance (%)

Web Fig. 7 Prevalenceof stunting (A), underweight(B) and wasting(C) in states of India, based on Nationa Family Health SurveysNFHS-
5) using corrected World Heal th Organi zation (WHO) growth standards.
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Hesght-for-age Weight-for-age Weight-for-height
Andaman & Nicobar lslands 1 —— 75(3.7.11.3) —r— 44(0.286) e 23(-1359)
Andhra Pradesh 1 : - 16.4{14.8,17.9) : - 14.1(125,15.7) . - 7.8(6.304)
Arunachal Pradesh 1 : - 7.2(5688) - 6.3(-79,-48) : -10.5(-12.3-8.8)
Assam : - 138(126,14.9) : - 14.9{(138.16.0) : - 78(679.0)
Bihar i *  19.9(19.2206) : o 202X217228) i . 12.2(115,12.8)
Chandigarh P—— 10.0(4.8,15.2) -— 4.3(-1.4100) T 3.1(-2487)
Chhattisgarh : -+ 16.0{14.7,17.3) : -+ 15.1(13.9,16.2) : - 78(6.6.90)
D & N Havel And D & D4 : —— 206(17.024.1) —— 21 5(183.24.8) : 13.2(10.3,16.1)
Goad P —— B644128) —_—— 11.2(74145) ! —— 10.0(6.9,13.0)
Gujarat { ; - 16.7(15.4,17.9) +  187(186209) 3 - 12.0(10.8,13.2)
Haryana 1 ;. - 124(11.3,134) - 64(5.276) - 0.8(-0221)
Himachal Pradesh : e 122(10.1,144) : il 8.7(6.8.10.6) v 36(16.556)
Jammu & Kashmir - 1.6(-0.2.3.5) - 183701 - 29(-46-13)
Jharkhand { : - 18.4(17.3.19.5) : +  200(18921.0) : -+ 10.2(9.211.2)
Kamataka H - 14.5{13.1,15.8) - 15.6(14.3,16.8) 1 - B.2(7.084)
Kerala 4 : - T7(6.094) L. 574173 L 28{114.5)
Ladakh 1 ——— 5.3(0.4,10.3) —— 27522 — 48(-03-03)
Lakshadweep{ ; . — 14.6(9.0,20.2) —_— 48(-25120) —— -40(-120,4.0)
Madhya Pradesh 1 - 17.2(16.3,18.1) : . 17.4{16.7,18.2) 3 . 9.5(8.810.3)
Maharashira - 14.9(12.7,15.5) : - 17.8(16.8,19.1) : - 12.5(10.8,14.1)
Manipur - 8.2(6.4.10.0 = 0.9(-26,08) vl it -4.5(6.2,-2.8)
Meghalaya 1 —— 22.920.8,24.9) 2 - 12.3(10.6,14.0) - -36(-5.1.-2.1)
Mizoram 1 = 92(6.9.114) —— . “79(-10257) . -11.9(-14.2 9.6)
Nagaland —— 10.2(7.6,12.8) L —.— 67(4293) |- AB{1458)
Net Of Dedhi 4 . 13.3(11.6,15.0) - 5.6(4.073) .- 23(38,08)
(Odisha X - 13.7(12.5,14.8) -+ 13.8(12.7,15.0) : - 7.7(6.7,8.8)
Pugucherry P 55(1699) —— 08(-334.8) — -12-53.28)
Punjab 4 : - B7(7499) »> 0.2-1.1,1.5) - 42(55-29)
Ragasthan { - 132(12.214.2) : - 11.1(10.0,12.2) L. 3627 46)
Sikkim -09(-5739) —— B2(-108-1.7) —_—— -8.9(-11.4,-24)
Tamil Nadu 1 - 9.7(8.6,10.8) : - 72(6084) i 30(1.743)
Telangana { - 13.3{12.0,14 6) - 159(14.6,17.2) : -+ 10.2{8.9,11.5)
Tripura 1 —— 11.7(9.5,13.8) - BEB6,10.5) —— 0.7(-1530)
Uttar Pradesh 4 . 18.3{17.7,18.8) 4 . 15.5(15.0,16.0) . 43(3849)
Uttarakhand o 9.7(7.8.11.6) ;o 4.1(2.06.2) - 0.8(-27.12)
West Bengal 1 - 14.8(13.4,16.2) ; - 15.3(14.0,16.6) : - 7.8(6492)
India L] 15.5(15.3.158) L] 150(14.8,15.3) . 71(6.9.74)
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Web Fig. 8 Estimates of excessmeanrisk of growth faltering (EMRGF) for HAZ, WAZ and WHZ by state based on NFHS-5 data.
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Objective: To study the impact of a brief early childhood develop-
ment (ECD) intervention, Sit Down and Play (SDP), integrated within
routine healthcare visits on parent and child outcomes.

Methods: Between April, 2018 and March, 2019, caregivers and
their infants aged 5-6 months attending a well-baby clinic were
enrolled and randomized to intervention (n=26) or control (n=26)
groups. Intervention families received SDP at recruitment and two
subsequent immunization visits (8 months and 10 months). Control
families received usual care. ECD outcomes were assessed
through in-person assessments at the age of 12 months using the
Stim Q subscales to assess parenting behaviors, and the
Developmental Assessment Scale for Indian Infants (DASII) for
neurodevelopment.

Results: There was a significant improvement in parent-child
stimulation activities and verbal interactions in the intervention group
compared with the control group [6.1(1.4) vs 4.9 (1.3); P=0.002].
Infants in the intervention group had significantly higher DASII
scores in multivariable analyses [108.0 (103.0-111.3) vs 102.0 (96.8-
108.0); P=0.04].

Conclusion: Our findings suggest a brief healthcare intervention
supports opportunities for early learning among caregivers and
neurodevelopmental outcomes in their infants.

Keywords: Neurodevelopment, Nurturing care framework,
Parenting, Sit down and play intervention.

Clinical Trial Registry of India: CTR1/2018/08/015177

t has been estimated that at least 250 million children

under 5 years of age in low- and middle-income

countries (LMICs) are at risk for not achieving their

development potential due to factors including ex-
posureto infectiousillnesses, malnutrition and poverty [1].
These risk factors are specifically associated with poor
developmental outcomesin speech, language, and cognition
[1]. Asthefirst yearsof life provideacrucia foundation for
future physical, mental, and emotional well-being, these
early delayshaveimportant implicationsfor young children
in LMICs, including India, where an estimated 65 million
children under 5 years of age are estimated to be at risk for
not reaching their developmental potential [2].

TheNurturing CareFramework (NCF) highlightshedlth,
nutrition, safety, responsive caregiving, and opportunitiesfor
learning as critically important to support ECD [3]. As per
World Hesalth Organization guidelines on early childhood
devel opment (ECD), isan emphasison supporting opportu-
nities for learning (e.g., reading and play) and responsive
caregiving, as an effective strategy to mitigate the effects of
soci oeconomic adversity on subsequent neurodevel opment.
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Play incorporates many diverse forms and definitions,
and includes imaginary activities as well as socid inter-
actions among children, peers, their caregivers and other
adults [5]. Studies demonstrate that engaging in play can
contributetoimproved development in fineand grossmotor
skills, enhanced comprehension, social-emotional well-
being, problem solving behavior, and better language
atainment [6].

Despite these advantages, a systematic review of
hedlthcare-based interventi onstargeting parenting behaviors
in LMICs did not identify any published studies that
originatedinIndia[7].

Sit Down and Play (SDP) is an intervention to support
opportunitiesfor early learning asameanstoimprove ECD
[8]. Previous studies of SDP during well-child visits in
Karnataka, India have demonstrated feasibility and a
positive impact in key parenting behaviors that promote
ECD [9,10]. While the studies demonstrated positive pre-
and post-changes in parenting behavior outcomes, neither
study utilized a comparison group nor examined child
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outcomes. Thus, the objective of this study wasto examine
the impact of SDP on child and parent outcomes at a
hedthcarefacility at 12 monthsof age.

METHODS

This study was conducted at awell-baby clinicin atertiary
care hospitd in Belagavi, Karnataka between April, 2018
and March, 2019. Parents and their infants attending the
well-baby clinic were eligible to participate in the study if
they fulfilledtheinclusion criteriaviz., parentswereat least
18 years of age, and infants were 5-6 months of age
(attending for influenza vaccination). Participants were
excluded if children were acutdly ill, had a known neuro-
motor disability, genetic disorder, congenitad anomaly,
metabolic disorder, a history of any surgery in the past 6
months, or had a history of neonatal intensive care unit
(NICU) stay.

SDP is a brief intervention (10-15 minutes in length)
which isdesigned to be delivered during routine hedlthcare
visitsfor childreninthefirst 2 years of life. Based upon the
socia cognitive theory [12] and adapted from existing
parent-directed programs including Reach out Read and
Care for Child Development, it aims to support a child's
early socia and learning experiences through parent-child
play [8-10]. During eachintervention session, SDPadminis-
tratorsdiscusstheimportanceof early learning opportunities
and parent-childinteractionsonachild'sdevelopment. SDP
administrators then model examples of how to use simple
toys (e.g., bals, rattle) to incorporate play and key parent-
childinteractionsinto everyday routines. Caregiversarethen
asked to play with their child and theadministratorsprovide
praise to positively reinforce behaviors. The caregiver is
given the toy to take home with additional suggestions to
incorporateplay into everyday activitiessuch ascooking and
bathtime. Whiletheinter-ventionisdesignedto bedelivered
by non-professionds, for thisfeasibility study, administrators
werephysical therapists.

Asthiswasapilot study, wewere primarily interestedin
precise estimates of outcome variables. We aimed to recruit
at least 50 participants, which exceeds the threshold for
sufficiently precise estimates of the variance of changein
measured outcomesinthispopulationto useinfuturestudies
[11].

We conducted a single-blind randomized trial. Com-
puter-generated random numbers were used to allocate
participants to intervention or control groups. Sealed and
opaque envel opes, whichwereserialy numbered, wereused
for alocation conced ment. The envel opeswere opened after
obtaining demographic and study measures by a research
assistant whowasnot involvedin delivering theintervention
or ng child outcomes.

INDIAN PEDIATRICS

Parent-child dyads in the control group received usua
care, which comprised of education regarding feeding and
nutrition, anthropometric assessment, devel opmental screen-
ing, and immunizations. Participants in the intervention
group received theintervention, SDP, at enrollment and at the
two subsequent immunization visits (i.e., 8 months for
typhoid vaccine, and 10 months for MMR vaccine) in
addition to usua care. Delivery of SDP was by a single
physical therapist for al participants. In-person follow-up
assessments using the Devel opmental A ssessment Scalefor
Indian Infants (DASII) were completed by certified DASII
evaluatorswho were physical therapists, for both groups at
the 12-month visit (coinciding with hepatitis B vaccination).
The evaluators were blinded to the group allocation study
condition.

At baseline, thedemographic characteristics of the study
participants were obtained including information related to
marital status, number of adults and children in the family,
and parental level of education, age the age and sex of the
infant.

The SimQ questionnaire[13] wasusedinthisstudy. Itis
asdf-report questionnaireto assessparenta involvementin
different activitiesthat promote ECD. The StimQ consistsof
four subscales: availability of learning materials (ALM),
reading-verbd sca e, parentd involvement in devel opmental
advance (PIDA) scale, and parental verba responsivity
(PVR) scale. To assess areas of focus related to SDP, the
PIDA and PVR subscales were selected for this study. The
PIDA evaluates caregiver teaching and play activities, and
the PVR assesses verbal interaction between the caregiver
and their child. It has been used previously among Indian
children age 12-30 months [14]. The SimQ has been
reported to have good internal consistency, test-retest
reliability, and criterion-related validity [15]. It d sohasgood
concurrent validity and predictive validity with measures of
child development [14].

The Devel opmental Assessment Scalefor Indian Infants
(DASII) wasused to examinechild outcomes. TheDASI I is
adapted from the Bayley Scales of Infant and Toddler
Development for useinindia. Itisextensively usedtoassess
motor and cognitive (i.e., “menta”) development in Indian
children aged 0-30 monthsand has 163 mental and 67 motor
assessment items[16]. The DASII provides adevel opment
quotient whichiscal culated using motor and mental quotient
subscdes.

Institutional Review Board approva wasreceived from
thefirst author’sinstitution. The protocol was registered at
theClinica TridsRegistry-India(CTRI).

Satistical analysis: We assessed differences in socio-
demographic characteristics between the study groups at
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baseline using Chi-square tests for categorical variables
(gender, education) and t test for continuous scores. We
estimated the effects of the intervention by comparing
follow-up scores between the groups using t tests. We used
multivariate linear modelsto adjust for sex, education, and
for PVRand PIDA scoreat basdline.

RESULTS

Atotd of 70 parent-infant dyadswere screened for digibility,
of which 8 did not meet inclusion criteriaand 10 declined to
participate due to chalenges with transportation (Fig. 1).
After obtaining informed consent, 52 dyads (29 maleinfants)
were enrolled and randomi zed into the intervention (n=26)
or control groups (n=26). The characteristics of the study
participants are presented in Table |. There were no
significant differencesbetween groupsat enrollment.

Therewereno statigtically significant differencesinthe
mean PIDA and PV R scores between groups at enrolIment
(Tablel). However, at follow-up, significant improvements
in PIDA [6.1 (1.4) vs 4.9 (1.3); P=0.002] and PVR [Inter-
vention 9.8 (1.5) vs 84 (2.0); P=0.006] scores were
observed between groups.

29

Table |l shows the exploratory results of linear model
analyses of SDP on parenting outcomes. At follow-up,
differences between intervention and control groups were
seen in PIDA [mean difference (95% CI) 1.3 (0.50-2.1);
P=0.002] and PVR[MD (95%Cl) 1.6 (0.6-2.6); P=0.003].

Children enrolled in the intervention group scored
significantly higher on the DASII a 12 months compared
with the control group as assessed by mental, motor and
developmental quotients (Table I11). This difference
remained significant for the mean DASII developmental
quotient (95% CI) at 12 months [108.0 (103.0-111.3) vs
102.0 (96.8-108.0); P=0.04] after adjusting for education
and sexinmultivariableanalysis.

DISCUSSION

Inthissingle-center pil ot study, wefound that SDPimproves
assessments of parenting behavior specific to supporting
ECD, as wdl as improved neuromotor development in
infantsonthe DASI | a 12 months.

Our study addsto therecent literaturethat leveragesthe
advantages of the healthcare settingsto target the quality of
early life experiences as a means to improve ECD [7].

| Screened (n=70) |

%|

Did not meet theinclusion criteria(n=8) |

| Assessadfordigibility (=62) |
Excluded (n=10)
— « Declined to participate (n=10)

| Enrolled and randomized (n=52) |

L

| Allocation |

Allocatedtointervention (n=26)
« Received dlocated intervention (SDP)
at age of 6 month (n=26)

Allocated to Control (n=26)
« Received usua care (n=26)

| Received SDPat age of 8 month (n=26) |

Follow-up

Jl Follow-up
| Received SDPageof 10 month (n=26)
1 Analyzed d
Assessed for parenting behaviorsand Assessed for parenting behaviorsand

neurodevel opmental outcomesat age of 12
month (n=26)

PP —Stdown and play intervention.

neurodevel opmental outcomesat age of 12
month (n=26)

Fig. 1 Study flow diagram.
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Tablel Demographic Char acteristicsof theSudy Participants

Control group Intervention

(n=26) group (n=26)

Malesex 14(53.8) 15(57.7)
Maternal education

Highschool <2y 3(11.5) 4(15.4)

Completed high school 15(57.7) 14 (53.8)

Somecollege? 0(0.0 1(3.8)

2-year degree 3(115) 1(3.8)

Somegraduatework 2(7.7) 3(11.5)

Graduateor postgraduate  3(11.5) 3(11.5)

Valuesin no. (%). All P>0.05.2did not graduate.

Similar to previoudy studies in other LMICs, our study
utilized parent-child shared play as a means to support
opportunities for learning and responsive caregiving with
positive impacts on child development [15]. While these
pioneering programs have capitalized on the advantages of
the healthcare setting, frequent additional visits(i.e., 12-44in
ayear) or useof professionalsraisepotential costshampering
sustainability and scaahility efforts. Thus, our goal wasto
build on these innovative programs with a less intensive
population-level heathcare-based program which could
have potentia for widespread disseminationfor useinalow-
resource setting.

Our study did have certain limitations. First, our sample
was relatively small, recruited from asingle site, excluded
children with acomplex medical history, and did not adjust
for al demographic characteristics; theselimitationsimpact
the generalizability of our findings to other populations
within and beyond the Indian subcontinent. Second,

parenting outcomes were assessed using sdlf-reportsand as
such, at risk of reporter bias and recall bias. Moreover, as
familiesin theintervention arm could not be blinded to the
condition, thismay have augmented existing biasintermsof
socia desirability and performance bias. Nevertheless, we
demonstrated successful enrollment, no attrition, and high
rates of outcome measure completion from al participants.
Moreover, we measured child outcomes using a valid,
reliable, developmental diagnostic assessment specifically
designedfor useinindia.

Despitetheselimitations, our findingsprovide vauable
direction for future studies and for consideration for the
integration of suchinterventionsinto public heath policy in
India. However, futurestudiesshould includelarger samples
and varied population groups, including those at high-risk of
developmental delay such asprematureinfants, infantswith
ahistory of NICU stay, and those born small for gestational
age. Whileinfantswith amore complex medica history may
require more intensive support, an understanding of how a
brief intervention may potentially impact these caregivers
andtheir infantsisnecessary to examinegenerdizability.

SDPisdesignedto bedelivered by nonprofessionals, but
inthisstudy it wasdelivered by physical therapists. Theuse
of professionals may have contributed to the positive
findings. Future studies should assess ddlivery with teams
with basic educational qualificationswhichwill becritical to
support future scaability and dissemination efforts of the
intervention. Assessing parenta engagement in the inter-
vention will be an important area for future research.
Facilitators and barriers affecting parental engagement and
uptake may impact intervention effectivenessand will bean
important consideration in future dissemination efforts.

Tablell Between Group Differencesfor Parenting Outcomesat Each TimePoint and M ultivariateAnalysisat Follow-up

Basdline

Follow-up

Multivariate analysis estimated marginal
meansat follow-up (95% Cl)2

Control (n=26) Intervention(n=26) P Control  Intervention P Contral Intervention Pvalue
PDA  18(16) 1.3(1.3) 0.2 49(13) 61(14) 0002 51(4.359) 6.4(5.7-7.1) 0.002
PVR 35(25) 35(27) 10 8.4(2.0) 9.8(1.5)  0.006 7.8(6.8-88) 9.4(85-10.3) 0.003

Valuesin mean (D). 2Adjusted for respondent education, sex, and baseline scores. PIDA: parental invovement in developmental advance scale, PVR:

parental verbal responsivity scale.

Tablelll Between Group Differencesin Child Outcomesand M ultivariateAnalysis

Follow-up assessment

Multivariate analysis estimated marginal

means(95% Cl)2
Control (n=26) Intervention(n=26) P Control Intervention P
Motor quotient 103.1(14.8) 110.6 (10.5) 0.04 104.0 (96.2-111.0) 111 (103.7-118.0) 0.07
Mental quotient 97.3(8.2) 102.5(10.7) 0.05 101.0 (95.5-06.0) 105.0 (100.4-110.0)  0.09
Developmental quotient 100.2(9.4) 106.5(9.4) 0.02 102.0 (96.8-108.0) 108.0 (103.0-111.3)  0.04

Valuesin mean (D). 2Adjusted for respondent education and sex.
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WHAT THIS STUDY ADDS?

« A brief healthcare-based intervention within existing healthcare services was effective in supporting early learning
among caregivers, and neurodevelopmental outcomes in their infants.

It will beimportant to assess underlying mechanisms and
examine factors for promoting risk and reslience in ECD
outcomes. Future research focusng on these aress will be
important to identify children at risk early and toidentify novel
targets for intervention. The frequency of touchpointsin SDP
may have a0 reinforced the importance of partici-pating in
early learning opportunities for the intervention group who
received the intervention a three different timepoints at 2-
monthintervas Alternatively, findingsmay haveresulted from
impacts on knowledge and atitudes regarding early learning
opportunitieswhichwerea sonot eva uatedinthisstudy.

According to the NCF, a child's early socid experiences
and opportunitiesfor learning areasimportant asgood nutrition
and accessto hedthcareto support ECD [ 3]. Our resultssuggest
that abrief hedthcare-based program may provideonestrategy
to promote these experiences with the potentid to positively
impact achild's devel opment. Future ressarch should focuson
evauating the generdizability of SDP to wider population
groupsand el ucidatingitsunderlying mechanisms.
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Objective: To study the clinico-etiological spectrum and outcomes of children with rapidly pro-
gressive glomerulonephritis (RPGN).

Methods: This retrospective cohort study evaluated patients <18 years with RPGN, over an 8-
year period (2014-2022), for etiology and kidney outcomes.

Results: Among 68 RPGN cases [median age 10 (7,12) years], 23 (33.8%) had lupus nephritis,
21 (30.9%) C3 glomerulopathy, and 15 (22.1%) infection-related glomerulonephritis (IRGN). At
presen-tation, 18 (26.4%) patients had pulmonary edema, 20 (29.4%) had hypertensive
emergency and 22 (32.4%) required dialysis. Median (IQR) follow-up duration was 24.5 (12,48)
months. The median (IQR) admission eGFR was 19 (10.93, 38.60) mL/min/1.73 m2, which
increased to 126 (102.7,142) mL/min/1.73m? at the last follow-up. At the last follow-up, 39
(57.3%) and 13 (19.1%) patients attained complete and partial renal recovery, respectively;
while 16 (23.5%) progressed to CKD stage 2 and beyond. The prevalence of end stage kidney
disease (ESKD) was 7.3% at 1-year and 7.7% at the last follow-up. Factors predicting kidney
survival were duration of symptoms prior to presentation >7 days, crescents >37.5%, and
presence of fibrous crescents/segmental sclerosis.

Conclusion: Lupus nephritis, was the commonest etiology of RPGN in children. Renal out-
comes were determined by pre-admission symptoms, and percentage and stage of crescents.

glomerulopathy.

Keywords: Crescentic glomerulonephritis, Kidney survival, Lupus nephritis, C3-

apidly progressive glomerulonephritis (RPGN)
is a medical emergency and is histopatho-
logically characterized by the presence of
crescents [1,2]. Kidney outcomes described in
this condition are heterogenous, with rates of end stage
kidney disease (ESKD) ranging from 10-51% [2-6].
Though, classically defined as presence of >50% crescents
on rena biopsy, the presence of even asingle crescent may
have an influence on the kidney outcomes [2,4,6,7]. Many
previous studies on RPGN have used varying inclusion
criteriaranging fromasinglecrescentto>75%[2,4,7-13].

Thereisapaucity of information regarding the etiology
and outcomes of children with RPGN from India. The
primary objectiveof thisstudy wasto determinetheclinico-
etiological profileof RPGN, whilethe secondary objectives
wereto study the outcomesin these children and evaluatethe
determinantsof kidney survival.

METHODS

A retrospective cohort of patients aged <18 years with
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suspected RPGN who underwent kidney biopsy and were
under follow-up a the pediatric nephrology inpatient
servicesof our referral hospital over an 8-year period (2014-
2022) were screened and enrolled into the study. Thedataof
the children with RPGN who died were retrieved from the
medical recordsavailableinthe hospital information system.
The study was approved by the Ingtitute Ethics committee
and informed consent was obtai ned from the parentsprior to
inclusion of patientsinto thestudy. Eligiblesubjectsincluded
patientsaged <18 yearswithrapidly progressiverend failure
who underwent kidney biopsy and demonstrated at | east one
crescent on light microscopy in a core containing >10
glomeruli and had a minimum follow-up of >12 months
[2,4]. Dataregarding clinical presentation, etiology, course,
therapy received, biochemical features and biopsy were
recorded inapredesigned proforma. Hematuriawasdefined
as>5red blood cells(RBCs)/high power fieldin centrifuged
urine [14]. Proteinuria was defined as urine dipstick 1+ or
moreand/or spot urineprotein: creatinineratio (Up:Uc) >0.2
mg/mg. Up:Ucwasgraded into nephrotic range (Up:Uc>2)
and sub-nephrotic range (0.2-2) [15]. Standard definitions
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were used for defining and staging hypertension [ 16]. Acute
nephritic syndromewas defined asacute onset of hematuria
(gross or microscopic) with proteinuria; in the presence of
edema, hypertension, or oliguria[14]. eGFR wascal culated
by modified Schwartz formula [17]. Acute kidney injury
(AKI) was diagnosed and staged as per KDIGO guiddines
[18]. Oliguriawasdefined asurinevolume<0.5 mL/kg/hfor
6 hours[18]. End-stagekidney diseasewasdefined as eGFR
of lessthan 15mL/min/1.73m2.

RPGN was defined as arapid declinein rena function
(50% declinein estimated glomerular filtration rate (eGFR))
within few daysto weeks, in children presenting with acute
nephritic syndrome, histologicaly characterized by the
presence of at least one crescent [2,4]. Light microscopy,
immunofluorescenceand wherever possible, ectron micro-
scopy findings, were recorded. A crescent was defined as
extra capillary proliferation of more than two cell layers
involving >10% glomerular circumference[19]. Crescents
wereclassfied ascelular, fibrocellular, or fibrous. Based on
the composition of the crescents, following termswere used:
Cellular crescent: more than 75% cells and fibrin and less
than 25% fibrous matrix; Fibrous crescent: more than 75%
fibrous matrix and less than 25% cells and fibrin; and
Fibrocdlular crescent: 25-75% cells and fibrin and the
remainder fibrous matrix [19]. The pattern and intensity of
staining for immunoglobulins (I1gG, 1gA, IgM, kappa, and
lambda light chains), C3 and C1q on direct immuno-
fluorescence was recorded. Standard criteriawere used for
diagnosing infection-related glomerulonephritis (IRGN),
lupus nephritis, IgA vasculitis, IgA nephropathy, C3
glomerulopathy (C3G), immune complex-mediated mem-
branoproliferative glomerulonephritis (IC-MPGN), anti-
glomerular basement membrane (GBM) disease and pauci-
immuneglomerulonephritis[20-27].

Etiology of glomerul onephritiswasascertained based on
clinical, serological, and histopathologicd data. The
management of RPGN included supportive careintheform
of fluid and dectrolyte ba ance, diaysisif indicated, therapy
of coexigting hypertension and infections along with
definitive treatment by induction of remission and mainte-
nanceof remission. Remission wasinduced withthreepulses
of intravenous methyl predni solonefollowed by intravenous
cyclophosphamide for 6 doses at 4-week intervalsand oral
prednisolone tapered to minimal aternate day dose in
children. Thereafter, appropriate management wasdonefor
maintenance as per the underlying etiology (e.g., myco-
phenolate mofetil for 3yearsfor lupusnephritis) [23]. RPGN
secondary to IRGN was managed with 1V methylpre-
dnisolone pul sesfollowed by tapering doses of prednisolone
for 3-6 months. Additional therapies like plasma exchange
(PLEX) or rituximab were used in stuations such as
refractory lupusnephritis.
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Outcomes were categorized as. i) complete rend
recovery (Up:Uc<0.2; serum albumin >3 g/dL, no hyper-
tension and estimated GFR >90 mL/min/1.73m2), i) partial
renal recovery (Up:Uc 0.2-2; hypertension (BP >95th
centile), and estimated GFR >90 mL/mirn/1.73 m?), iii)
chronic kidney disease (CKD) stage 2 and beyond, and iv)
mortality [7]. Kidney surviva timewasdefined astimefrom
diagnosistill being free of CKD G2, G3a, G3b, G4, G5 or
dezth.

Satistical analysis: Datawereanalyzed using SPSSversion
19.0. Kolmogorov-Smirnov test was used to assess nor-
mality of continuous variables. Categorical variableswere
compared using Chi-square test or Fisher exact test.
Continuous variableswere compared using Student t test or
Mannwhitney U test. Spearman correl ation test wasused for
measuring the correl ation between percentage of crescents
and eGFR at last follow-up and renal outcomes. Receiver
operating characteristic (ROC) curve andysis was
performed to find the optimum cutoff for percentage of
crescents in predicting kidney survival and Youden index
was calculated. The effect of etiology of the disease and
percentage of crescentson kidney survival was plotted asa
survival function using Kaplan- Meier curves. Log-rank test
was used to compare the survival function of various etio-
logiesonkidney survival. Kruska-Wallistest wasperformed
assessthedifferenceinmedian eGFR levelsat admissionand
last follow-up between different etiol ogies. Univariate Cox
regression was performed to identify potentia risk factors
associated with kidney survival. The variables that were
found to be significant werefurther included inthemultiple
cox regressionmodel . Adjusted hazard ratios (HR) with 95%
confidenceintervalswere estimated. P value lessthan 0.05
wasconsidered asstatistically significant.

RESULTS

Among the 102 kidney biopsies done for suspected RPGN
during thisperiod, 68 had atleast one crescent with adequate
kidney tissue. These 68 cases (34, 50% femaes) with
crescentswerefinally considered asRPGN. The 34 patients
who did not have crescents on kidney biopsy were cases of
IRGN with diffuseproliferative glomerulonephritisonlight
microscopy with 1gG and C3 deposits on immunofluore-
scence. The median (IQR) duration of follow-up of the
cohort was24.5 (12,48) months.

The median (IQR) age at disease presentation was 10
(7,12) years. At the time of diagnosis, 64 (94.1%) were
hypertensive, 37 (54.4%) had nephrotic-range proteinuria
and 60 (88%) had oliguria; 27 (40%) had anasarca at
presentation and and 18 (26.4%) patients had pulmonary
edema, 20 (29.4%) hypertensiveemergency and 22 (32.4%)
required dialysis at presentation. Twelve children (17.6%)
had posterior reversible encephal opathy syndrome (PRES)
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Table | Basdline Characteristics of Children With Rapidly
Progressive Glomer ulonephritis(RPGN) (N=68)

Parameters Value
Duration of symptomsat presentation (d) 6(5,11.5)
Hypertension at admission® 64(94.1)
Proteinuriaat admission
Nephrotic range proteinuria(Up:Uc >2)2 37(54.4)
Proteinuria(mg/mg)® 8.4(2.2)
Sub-nephroticrangeproteinuria(Up: Uc 0.2-2)2 26(38.2)
Proteinuria(mg/mg)® 0.81(0.3)
Up:Uc<0.2° 5(7.35)
Serum albumin at presentation (g/dL )P 2.81(0.59)
Peak serum creatininein hospital (mg/dL) 2.67(1.50, 4.18)
KRT requirement® 22(32.4)
Duration of PICU stay (d) (n=21)2 7(4.5,8)
Length of hospital stay (d) 15(12, 20)

Valuesin median (IQR), 2no. (%) or Pmean (SD). SThese five patients had
urine albumin positivity on urine dipstick (1+ or 2+). eGFR: estimated
glomerular filtration rate; Up:Uc-urine protein to urine creatinineratio;
KRT: kidney replacement therapy, PICU: pediatric intensive care unit.

(Table I). The median (IQR) eGFR a admission in the
enrolled caseswas 19 (10.93, 38.60) mL/min/1.73m?2, which
improved to 126 (102.7,142) mL/min/1.73m? at the last
follow-up (P<0.001) (Web Fig. 1).

All enrolled patients had immune-complex mediated
crescents. The most common etiologies included lupus
nephritis [23 (33.8%)], C3G [21 (30.9%)] and IRGN [15
(22.1%)]. Other etiologies included IgA nephropathy [5
(7.4%)], IC-MPGN [3 (4.4%)], and IgA vasculitis [1
(1.5%)]. Among 23 lupus nephritis patients, eighteen
children were classified aslupus nephritisclass IV and five
werelupusnephritisClass|11. Among 21 childrenwith C3G,
€l ectron microscopy wasavailablefor four children. Three of
these showed C3 glomerulonephritis, while one showed
Dense deposit disease. The median duration of symptoms
prior to presen-tation was 6 (5, 11.5) days, with IRGN
demonstrating the shortest periods between onset of
symptoms and diagnosis [4 (3,6) days], in comparison to
lupusnephritis[10 (5,14) days] and IgA nephropathy [7 (6.5
17) days] (P=0.003).

Themedian (IQR) glomeruli onkidney biopsy samples
of thecohort were 16 (11,23). Themedian (IQR) proportion
of glomeruli showing crescents was 27 (5-62) % in IgA
nephropathy (n=5), 11 (5-40) % in lupus nephritis (N=23),
and 9 (5-42.5) % in C3G (n=21). There was a significant
negative correl ation between the percentage of crescentsand
eGFR at the last follow-up [ Spearman P=-0.281, P=0.02].
Based on ROC curve analysis with an area under curve
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(AUC,) of 0.7, kidney outcomes of thestudy werealso noted
based on a crescent cutoff of 37.5% (maximum Youden
index) (Fig. 1). The crescent threshold of 37.5% provided a
sensitivity of 52% and specificity of 85% against a much
lower sensitivity of 36% with percentagethreshold of 50%in
thiscohort. 33 patientsinthe cohort had asinglecrescent, out
of which 5 (7.35%) progressed to CKD 2 and beyond.
Crescents involving >37.5%-50% glomeruli were seen in
five patients, out of which two progressed to ESKD; 2 had
partia rena recovery and 1 attained completerend recovery.
Crescentsin >50% glomeruli wereseenin 9(13.2%) patients
out of which five progressed to ESKD (3 of these patients
diedwithin 6 monthsof initial diagnosis), and four achieved
only partia remission at the last follow-up of 12 (6,30)
months. Fibrocellular and fibrouscrescentswerefoundin14
(20.5%) children [LN (n=7), C3G (n=4) and IgA nephro-
pathy (n=3]. Endocapillary hypercellularity, segmental
sclerosis, acute tubular necrosis and tubular atrophy were
seen in 59 (86.7%), 17 (25%), 14 (20.5%) and 3 (4.4%)
patients, respectively.

Twenty-two cases (32.4%) required amedian (IQR) 6
(4,9) hemodialysis sessions. PLEX was performed in one
child with refractory lupus-associated thrombotic micro-
angiopathy.

Of the initial cohort of 68 children, six children died
during thefollow-up period. Out of these, threechildrenwith
lupusnephritisclass|V progressed to ESK D within 100 days
of initial presentation and died, while 3 other children with
C3G lupus nephritis class 111, and lupus nephritis class IV

AUC-0.7 (0.47-0.82)

Sensitivity

04

02
ROC curve for percentage of crescents
Refi line

L] Optimal cut-off point

00
00 02 04 06 08 10

1-Specificity
Fig. 1 Receiver operating characteristic (ROC) curve for

discriminatory ability of percentage of crescents for the study
outcome.
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Tablell Outcomesof Rapidly Progressve Glomerulonephritis
in Children at theL ast Follow-up (N=68)
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Fig. 2 Kaplan-Meier analysis curve depicting the survival
function of patientswith rapidly progressive glomerulonephritis
(RPGN).

stage kidney disease (ESKD) was 7.3% at one-year follow-
upand 7.7 % at thelast follow-up.

Onunivarigteanalyss, factorspredicting kidney survival
were duration of symptoms prior to presentation >7 days
(P=0.001), percentage of crescents >37.5%, presence of
fibrous crescents (P=0.005) and segmental sclerosis
(P=0.014). On multivariate anadlysis, duration of symptoms
prior to presentation was found to be independently asso-
ciatedwithrena survival (Tablell1). Thekidney survival of

the entire cohort was plotted as Kaplan-Meier surviva

Tablelll Predictorsof Kidney Survival Among Children With
Rapidly ProgressiveGlomerulonephritis

Parameter Value
Completerenal recovery 39(57.3)
L upus nephritis(n=23) 11 (47.8)
C3glomerulopathy (n=21) 8(398)
IRGN (n=15) 15 (100)
1gA nephropathy (n=5) 3(60)
IC-MPGN (n=3) 1(33)
1gA vasculitis(n=1) 1(100)
Partial renal recovery 13(19.1)
Persistent proteinuria 11(16.2)
Persistent hypertension 13(19.1)
Etiology
Lupusnephritis (n=23) 5(21.7)
C3glomerulopathy (n=21) 7(33.3)
IRGN (n=15) 0
1gA nephropathy (n=5) 1(20)
IC-MPGN (n=3) 0
1gA vasculitis(n=1) 0
Chronickidney disease 16 (23.5)
CKD2 4(5.8)
CKD 3a 1(15)
CKD 3b 3(4.9)
CKD4 0
ESKD 8(11.7)
eGFR (ESKD) (n=8)2 12.5(10.75,15)
Persistent proteinuria 8(11.7)
Persistent hypertension 11(16.2)
Etiology 16(23.5)
Lupusnephritis (n=23) 7(30.4)
C3glomerulopathy (n=21) 6(28.5)
IRGN (n=15) 0
1gA nephropathy (n=5) 1(20)
IC-MPGN (n=3) 2(67)
1A vasculitis(n=1) 0

Valuein no. (%) or 2median (IQR). of the 68 children, 6 died during fol-
low-up. eGFR: estimated glomerular filtration rate; CKD:chronic kidney
disease; ESKD: end stage renal disease; |C:MPGN: immune complex
membranoproliferative glomerulonephritis, IRGN: infection related
glomerulonephritis.

died at 2 years(progressionto ESK D), 5 years (progression
to ESKD) and 6 years (Neisseria oblongata- infective
endocarditis) of initial presentation. Overall, by thetime of
thelast follow-up [median (IQR) 24.5 (12,48) months], out
of the 68 children, 39 (57.3%) achieved complete rena
recovery, 13 (19.1%) had partia rend recovery and 16
(23.5%) progressed to CK D stage 2 and beyond (Tablel ).
The median (IQR) kidney surviva time in children who
progressed to CKD (n=16) in our cohort was 3.2 (3,5)
months. Kidney survival was77.9 % at 1-year follow-upand
76.4 % at 8 yearsfollow-up (Fig. 2). The prevaence of end
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Characteristics HR(95%Cl) Pvalue
Duration of symptoms>7d2 6.50 (2.09, 20.22) 0.001
eGFR at admission - 0.308
(<60mL/min/1.73m?)
Requirement of KRT 2.46 (0.89-6.79) 0.092
Durationof KRT >14d 2.59 (0.50-13.55) 0.259
Etiology
Lupusnephritis 1 -
C3 glomerulopathy 1.14(0.34-3.84) 0.829

IRGN 0.32 (0.04-2.68) 0.291
1gA nephropathy 0.79 (0.09-6.53) 0.823
IC-MPGN 1.88(0.39-9.07) 0.434

Timetoresolution of oliguria>14d 2.14 (0.13-34.77) 0.593
Crescents (>37.5 %) 4.25(1.57-11.49) 0.004
Fibrouscrescents 4.22 (1.54-11.54) 0.005
Endocapillary hypercellularity 0.90 (0.25-3.16) 0.864
Segmental sclerosis 3.43(1.28-9.18) 0.014

3n multivariate analysis; HR (95% Cl) 5.02 (1.49-16.85); P=0.009.
eGFR estimated glomerular filtration rate; KRT: kidney replacement
therapy; HR Hazards ratio; IRGN: infection related glomerulo-
nephritis; 1C-MPGN: Immune complex mediated membranoproli-
ferative glomerulonephritis.
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WHAT THIS STUDY ADDS?
« Lupus nephritis was the commonest etiology of rapidly progressive glomerulonephritis (RPGN).

« The kidney survival and outcomes were predicted by duration of symptoms prior to presentation in RPGN.

analysis (Fig. 2). The effect of crescents and etiology of
RPGN onkidney surviva timewasaso analyzed (Web Fig.
2). Theduration of symptomsprior to presen-tation>7 days
(P=0.012), percentage of crescents >37.5% (P=0.002),
presence of fibrous crescents (P=0.014) and presence of
segmental sclerosis (P=0.003) were found to be higher
among deaths (n=6) than survivors(n=62).

DISCUSSION

This retrospective cohort study included 68 children with
RPGN. All the enrolled patients had immune-complex
glomerulonephritis, lupus nephritis being the single largest
group. Overal, by amedian 24 month follow-up, 39 (57.3%)
achieved complete renal recovery, 13 (19.1%) had partia
renal recovery, and 16 (23.5%) progressed to CKD stage 2
and beyond.

The absence of pauci-immune diseasein thecohortisa
uniquefeature. It remainsto be seenwhether smilar findings
from our geographical region arereplicated in other studies.
Previoudly published studiesfrom Indiahavereported IRGN
asthemagjor etiological category [6-8]. However, adecade
later, Sinha, et d. [7] reported pauciimmune glomerulo-
nephritis as the major etiology in 52.7% of 36 cases,
suggesting either a shifting etiology or a referral bias. A
retrospective study from Saudi Arabia[13] identified lupus
nephritis as the commonest etiology (54.1%). IRGN,
especialy dueto Sreptococcus, remainsthedominant form
of glomerulonephritis in developing countries. A recently
published study [2] on 305 patients with acute glomerulo-
nephritisand at |east one crescent, showed |gA nephropathy
(23%), lupus (21%), and IgA vasculitis (19%) to be the
dominant causes. These differences could be potentialy
attributed to ethnic or environmental factors.

Many previousauthorshavedefined children with >50%
crescents as crescentic glomerulonephritis, while some
included patientswith crescentsranging from aslow as20%
to ashighas75%[5-9,13]. However, therearemgjor diag-
nostic and clinical implications of the presence of even one
crescent on kidney biopsy [2], with only two previous
pediatric studieswith aboveinclusion criteria[2,4]. A large
registry recently recruited patients with 3-100% (median
20%) crescents, and noticed adversekidney outcomeseven
with 1%increasein percentage of crescents. Theprevalence
of ESKD was12% at oneyear and 16%ét last follow-up[2].
Thepercentageof crescentswasfound to beinversdly related
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toeGFR at thelast follow-upinour study, validating similar
resultsin aGerman cohort [4]. The utility of 10% and 25%
thresholdsfor cellular and fibrocellular crescentsin children
hasbeen demonstrated earlier inlupus nephritis[20,28]. We
found similar kidney survivd ratesat 1-year follow-upand at
the last follow-up. Mgjority of our patients progressing to
ESKD did sowithintheinitial 12 months.

As expected, non-IRGN etiologies had higher rates of
progression to ESKD in our study, whichisin consonance
with previousreports[1]. Our resultswerein agreement with
arecent report that showed athreshold of 43% crescentsasa
predictor of adverse outcomes|[2]. Diversefactorssuch as
duration of disease, etiology of crescentic glomerulo-
nephritis, presence of fibrous crescents, degree of tubular
arophy/interstitia fibrosis and necrosis on kidney biopsy,
age, nephrotic syndrome, arterial hypertension, oliguria at
presentation, need for dialysis and relapses have been
reported earlier, to be related to outcome in crescentic
glomerulonephritis[2,4,7,8].

The study being retrospective in nature hasitsinherent
limitations. Since it is a study from a single tertiary care
centre, theresultsmay not be generdlizableto thecommunity
level. Being areferral centre, wewould have encountered a
greater proportion of lupus nephritis, IgA nephropathy and
C3 glomerulonephritis. We could not perform electron
microscopy for al the C3 glomerulopathy cases, which
would have helped to further classify them. Findly, the
threshold of 37.5% was chosen for our cohort based on the
maximum Youden index. However, the same may not have
external validity and needsto be assessed in future cohorts
fromvariousethnicities.

To summarize, this study showed lupus nephritis, C3G
and IRGN to be the predominant etiologies of RPGN. The
renal outcomesand survival inthese patientswere predicted
only by duration of symptomsprior to presentation.
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Objective: To determine the association between serum periostin levels and asthma control in
children. Methods: Children aged 6-17 years with physician-diagnosed asthma were enrolled
in the study. Age-matched (+2 years) control children, who visited our outpatient department
with non-respiratory complaints, were also enrolled. Results: A total of 90 children (60 with
asthma and 30 control subjects) with a mean (SD) age of 12.1 (2.77) years were enrolled.
Children with asthma had significantly higher median (IQR) periostin levels than the controls
[23.5(22,26) vs 22 (19.4, 22.96); P= 0.04]. On multivariable logistic regression analysis, serum
periostin levels were associated with poor asthma control in children [OR (95% ClI), 1.12 (1.01-
1.24); P=0.02]. Age, body mass index, IgE levels, eosinophil count, forced expiratory volume in
first minute (FEV1) and presence of allergic rhinitis did not have any association with asthma
control. Conclusions: Asthmatic children have a high serum periostin level, and its higher
levels are associated with poor asthma control.

Keywords: Airway inflammation, IgE levels, Management, Outcome.

sthmaisacommon chronic diseasesin children,

and type 2 airway inflammation isthe primary

feature of the disease. The emergence of

biomarkers associated with underlying airway
inflammationisan activeresearch areain adultsand children
[1,2]. Searching for novel moleculesfor asthmaphenotype
found that periostinisadownstream molecul e of interleukin-
4/13, signature cytokines of type 2 inflammation. It is an
extracellular matrix protein that belongs to the fasciculin
family and acts as a matricellular protein that activates the
cell by bindingtoitsreceptor onthecell surface. Thiscritical
moleculelinkstype-2 airway inflammation and remodeling
and, inthebronchial epithelial cells, isupregulated by type2
cytokineslL-4andIL-13[3].

Despite the well-known interaction of periogtin in
asthma pathophysiology, there is a lack of evidence
regarding thepotential roleof periostinlevelsin childrenfor
better asthmacontrol. The primary objective of the study was
to determine the association between serum periostinlevels
and asthma control in children. The secondary objectives
were to determine the relationship between the blood
eosinophilscounts, serumimmunoglobulin (IgE) levels, and
pulmonary function test with the asthma control and the
comparison of serum periostinlevelsin asthmaand control
groups.
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METHODS

This cross-sectional study was conducted in the pediatric
chest clinic at atertiary careingtitute from January, 2020 to
December, 2021. Ethica approva was taken from the
ingtitutional ethics committee. We took a sample of
convenience of 90 children duetothe available periostinkit
inthemarket, which could perform 90 tests. Werecruited 60
childrenwith asthmaand 30 unaffected children ascontrols.

Children aged 6-17 year diagnosed with asthma,
according to the Globd Initiative of Asthma (GINA)
guideline[4], having completed at least 12 weeksof inhaed
corticosteroid (ICS) therapy, and in follow-up inthe clinic
were enrolled in the study. We recruited eligible children
after obtaining written informed consent from aparent and
assent from children. Age-matched (+2 years) controlswere
taken from the otherwise well children who had come for
minor complaintsto the outpatient department. Thechildren
inthe control group had no history of wheezing or infection
during thelast four weeksheforethe study enrolment.

Asthmacontrol statusin the study group was evaluated
asper thechildhood asthmacontral test (C-ACT) inchildren
4-11 years of age[5], and the asthmacontrol test (ACT) in
children 12 years and older [6]. Patients with an acute
exacerbation of asthma requiring systemic corticosteroids
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during the previous three months, and those with other
known systemic disorders were excluded. All the patients
underwent skin prick tests using common allergens.
Histamine and normal saline were used as positive and
negativecontrols, respectively. Wheal circumferencegreater
than 3 mm than the negative control wasconsidered positive.
Childrenwereweighed wearing minimal clothesand without
shoes. Subsequently, the BMI z scores of participantswere
also calculated as per the Indian Academy of Pediatrics
growthchart[7].

An automated Beckman Coulter counter determined
blood eosinophil counts. The serum periostin wasmeasured
inal enralled children by Human POSTN/OSF-2 (Periostin)
ELISA Kit (Elbascience), and total IgE Elisakit (Xema) was
used to determine serum IgE levels. The kits were
standardized as per the manufacturer’sinstructions. Pulmo-
nary function tests were performed according to the
American Thoracic Society recommendations (ATS) /
European Respiratory Society (ERS) recommendations[8].

Satigtical analysis: All gatistical analyseswere performed
by SPSS (22.0) (IBM SPSS Statigtics for Windows, IBM
Corporation). Categorical variables were expressed as
frequencies. Normally distributed continuous data were
expressed asmean and standard deviation, and non-normally
distributed continuous data as median and interquartile
ranges (IQR). The comparison of groups were carried out
using Studentst test, Mann-Whitney U test, as appropriate
for the continuous, and the Chi-sgquaretest or Fisher test for
categorical variables. The correlation coefficients between
serum periogtin level and other clinical variables were
determined using Spearman rank correlation coefficient.
Association of asthma control with different variables was

Tablel Basdineand Laboratory Char acteristicsof the Sudy
Groups(N=90)

Variables Asthma (n=60) Control (n=30)
Age(y) 11.8(3.04) 12.6(2.1)
Malesex? 46 (76.67) 24.(80)
Height (cm) -0.074 (1.17) -0.16 (1.15)
Weight (kg) -0.53(1.10) -0.23(1.12)
BMI zscore -0.63 (1.09) -0.17)1.14)
Serum periostin (ng/mL)P¢  23.5(22,26) 22 (19.40,22.96)
Eosinophils®¢ 6.75(0.9512.1) 1.25(0.9,3.2)
Eosinophils(cellgmL)P¢  511.5(75.9,765) 96.5 (35,179)
Total IgE (1U/mL)Pe 524 131.35

(292,1047.5) (23.8,315)
Aeroallergen sensitization®¢ 43 (71.67) 8(26.67)

Valuesin mean (SD), 2no. (%), or Pmedian (IQR) BMI: body massindex.
°P<0.05.
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examined using multivariate regression model sadjusted for
potential confounders. Theoddsratio (OR) and 95% Cl were
reported. A P value <0.05 was considered atistically
significant.

RESULTS

Themean (SD) age of the study participantswas12.1 (2.77)
years. Therewasno significant differencein age, gender, and
anthropometric parameters between the case and control
groups. However, Serum periostin, eosinophil %, absolute
eosinophil counts, total IgE levels, and aero-alergen
sensitization were significantly higher in asthmathaninthe
control group (Tablel)

Most asthma patients were on step 3 of GINA asthma
treatment. Of the 60 enrolled asthma patients, 26 (43.3%)
had poor control based on the C-ACT/ACT scores. Serum
periogtinwassignificantly higher intheuncontrolled asthma
patients as compared to control asthma patients (P=0.01)
(Fig. 1). Nosignificant differencewasfound in age, gender,
alergicrhinitis, BMI, agroall ergen sensitization, eosinophils
count/percentage, and IgE levels between well-controlled
and uncontrolled asthma. We aso found that patients, who
werefromrural areas, had poor asthmacontrol (Tablel )

Multivariable logigtic regression analysis showed that
serum periostin levels were associated with poor asthma
control inchildren[OR (95%Cl) 1.10 (1.01-1.63); P=0.03].
However, placeof residence[ OR (95%Cl) 0.31(0.06-1.63);
P=0.17],and FEV1[OR (95%CIl) 0.97(0.94-1.00); P=0.08]
were not significantly associated with asthma control. No
correlation was found for serum periostin with age, BMI z
score, C-ACT/ACT, total IgE levels, eosinophilscount, and
FEV1(WebTablel).

50 a

40| -

Periostin

307 B

| *

o -1

T T
Wel Controlled Uncortrolied

Comparison of Serum Periostin level according to asthma control

Fig. 1 Comparison of serum periostinlevel according to asthma
control.
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SERUM PERIOSTIN AND ASTHMA CONTROL

WHAT THIS STUDY ADDS?

« Elevated serum periostin level is associated with poor asthma control.

Table Il Clinical and Laboratory Parameters of Children
AccordingtoAsthma Control (N=60)

Variables Uncontrolled Controlled

(n=26) (n=34)
Age(y)? 13(11,14) 11(9,14)
Male 19(73) 27(79.4)
Rural residence® 23(88.5) 22 (64.7)
Allergicrhinitis 23(88.5) 28(82.4)
BMI zscore? -0.53 -0.42

(-1.23,0.02) (-1.5,0.11)
Aeroadlergensensitization 17 (65.4) 26 (76.5)
Serum periostin (ng/mL)2¢  25.8 (23.2,33.5) 23(21,24)
Eosinophils (%)2 9.1(4.4,14.3) 6.7 (3.8,10.6)
Eosinophils (per mL)2 739 (332,1210) 511 (298,693)
Total IgE (1U/mL)2 560 (237,1047)  515(333,996)
FEV1 (% predicted)®¢ 80.5 (60.5,94) 93 (83,103)
C-ACT/ACT scorePc 16.0(2.2) 23.4(2.5)

Valuesin no. (%), @median (IQR) or Pmean (SD). BMI: body massindex,
FEV1: forced expiratory volumein 1 second; C-ACT: childhood asthma
control test. °P<0.05.

DISCUSSION

This cross-sectional study found an association between
serum periostin levels and poor asthma control in children.
We dso observed that serum periogtin levels were
significantly higher in childrenwith asthmacomparedto age-
meatched control.

Thefindings of previous studies have demonstrated an
associ ation between serum periostin levels and asthma[9-
11]. Researchers have also shown a statistically significant
increase in serum periostin levels among uncontrolled
asthmatic patients than those with adequately controlled
asthma [12,13]. Park, et a. [14] found a datidtically
significant decrease in serum periogtin level and bronchial
wall thickness among patients with uncontrolled, asthma
after being adequately and appropriately controlled, than
their uncontrolled baseline states. On the other hand, Mena,
et a. [15] observed that children with severe uncontrolled
asthma had lower serum periogtin levels as compared to
children with non-severe uncontrolled asthma. Thepossible
reasons, as cited by authors, may bethat thelevel of serum
periostin dependsontheinflammatory processinasthmaand
this inflammatory mechanism is not a unique and isolated

INDIAN PEDIATRICS

characteristic of each type of asthma patient. Similar to our
findings, severa childhood studies have demondtrated a
relationship between IgE levels, eosinophil count, and
asthmaand found similar observations[12-14].

Inthisstudy, serum periostin did not correlate with age,
BMI, tota IgE level, AEC, % eosinophil, alergic rhinitis,
and FEV 1. Theresults of the correlation of serum periostin
with different variablesareinconsistent in theliterature. An
adult study [16] demonstrated that serum periostin was a
better marker for eosinophilic airway inflammation in
asthma, whileasimilar observation wasnot foundin Indian
research on children [17]. The lack of correlation in the
present study might beduetothesmall ssmplesize.

The current study recruited control children, in contrast
to previous Indian studies, and therefore, serum periostin
levelsof hedlthy control children could becomparedtothose
of children with asthma. We used GINA asthmacriteriafor
thediagnosisof asthmain children and validated scoresi.e.,
C-ACT/ACT, toevduate asthmacontral.

Our sample size was small, and the study was under-
powered dueto convenience sampling. Moreover, periostin
is a bone-derived protein secreted by osteoblasts. The fast
linear development in children may impact the suggestive
roleof periogtininairway inflammation and asthmacontrol.
The study design was cross-sectional, and a longitudinal
study would be better at exploring theeffect of age.

In conclusion, we demonstrated high serum periostin
levels in asthmatic children, and elevated serum periostin
levelswere associated with poor asthmacontrol. It canbea
better instrument in search of a biomarker that reflects the
degree of inflammation inachronic disease such asasthma.
However, further longitudinal studies are required to better
explainthefunction of periogtinintheetiology of asthmaand
itstherapeutic relevancefor physicianstreating children with
asthma
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Web Tabe I: Baseline and laboratory characteristics of the study groups (n=90)

Variables Asthma (n=60) Control (n=30) p-value
Age, mean SD 11.8+3.04 12.6+2.1 0.23
Male sex, n (%) 46 (76.67) 24 (80) 0.12
Height (cm), mean SD -0.074+1.17 -0.16£1.15 0.79
Weight (kg) , mean SD -0.53£1.10 -0.23£1.12 0.20
BMI- Z score, mean SD -0.63+1.09 -0.17+1.14 0.07
Serum Periostin (ng/ml), median (IQR) | 23.5 (22,26) 22 (19.40,22.96) 0.04*
Eosinophils, median (IQR) 6.75 (0.95,12.1) 1.25(0.9,3.2) <0.01*
Eosinophils (/ml), median (IQR) 511.5(75.9,765) 96.5 (35,179) <0.01*
Total IgE (IU/ml), median (IQR) 524(292,1047.5) | 131.35(23.8,315) | <0.01*
Acroallergen sensitization n (%) 43 (71.67) 8(26.67) <0.01*

* Statistically significant

Web Table II Correlation Between Serum Periostin Level and Clinical Variables in Children With Asthma (N=60)

Variables Correlation coefficient P value
Age 0.068 0.06
BMI Z-score 0.170 0.19
Total IgE (IU/mL) -0.056 0.67
Eosinophils (%) 0.092 0.48
Eosinophils (/mL) 0.055 0.67
FEV1 -0.182 0.18
Allergic rhinitis -0.105 0.42
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Objectives: To compare the values of N-Terminal Pro—Brain Natriuretic Peptide (NT-proBNP)
in acute phase of Kawasaki disease (KD), sepsis and other acute febrile illnesses. Methods:
We conducted a cross-sectional study on 40 KD patients and 40 age- and sex-matched
controls with sepsis and other febrile illnesses between January, 2019 and June, 2020.
Complete blood count, C-reactive protein (CRP), liver and renal function tests, serum
electrolytes, chest X-ray, NT-proBNP level, Bactec blood culture, urine microscopy and culture
along with detailed physical examination was done for all cases and control. Results: Mean
(SD) values of NT-proBNP levels in acute KD was higher than sepsis/other febrile illnesses
(914.9 vs 219 pg/mL; P=0.001). Also, the number of KD patients whose NT-proBNP was
elevated were significantly higher compared to controls (70% vs 32.5%; P<0.001).
Conclusions: NT-proBNP may be useful as a biomarker in the diagnosis of acute phase KD.

Keywords: Biomarker, Diagnosis, Infection, Myocardial stress.

awasaki disease (KD) isan acute self-limiting

vasculitis predominantly affecting medium

sized arteries. In the absence of specific

diagnogtictests, itsdiagnosisisbased mainly on
clinical criteria[1,2]. Due to overlapping clinical features,
differentiation from sepsisand other inflammatory feversof
childhood becomesdifficult. Thusweneedtoinvestigatefor
new markers which might help us to diagnose KD with
certainty.

Brain-typenatriuretic peptide (BNP) wasfirst described
in1988 after isolationfrom porcinebrain. Later it wasfound
to originate mainly from the heart, representing a cardiac
hormone [3]. NT-proBNPlevel risesin children with acute
KD, but themechanismisnot clear [4,5]. Sepsisisadreaded
complication of severetrauma, extensive burns, shock, and
other severeinfectionsthat result in multi-organ dysfunction.
Affection of the cardiovascular system in sepsis leads to
increased plasmaNT-proBNPlevels[6,7].

This study was undertaken to compare NT-proBNP
levelsin KD, sepsisand other febrile conditionsto evaluate
itsutility, if any, asabiomarker inacute KD [8].

METHODS

This was a hospital-based cross-sectional observational
study conducted at atertiary referral hospital ineasternIndia.
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Children admitted between January, 2019 and April, 2020,
with KD, sepsis and other febrile illnesses were included.
Sincethe average number of KD admissionsat theingtitute
ranged between 35t0 40 inayear since 2015, and the study
was over 16 months, we decided to enroll 40 KD patients
presenting during the study period asthe‘case’ group. KD
was diagnosed based on 2017 AHA (American Heart
Association) criteria. The ‘control’ group comprised of
another 40 children with sepsis or other febrile illnesses.
Patientswith structural heart disease, cardiomyopathy, renal
fallure, and those recelving chemotherapy/immuno-
suppressivetherapy wereexcluded.

All patients had a complete blood count, C-reactive
protein (CRP), liver and renal function tests, serum el ectro-
Iytes, chest X-ray, NT-proBNP level, Bactec blood culture,
urine microscopy and culture along with detailed physical
examination. KD patients as well as those with suspected
cardiac dysfunction had ECG and echocardiography. Blood
samples were collected at admission before administering
specifictherapy. NTproBNPlevelsweremeasured by Cobas
411 (Roche Diagnostics) using e ectro-chemiluminiscence
immunoassay.

Ingtitutional EthicsCommitteeclearancewastaken prior
to conducting the study. Sincethiswasapre-COV D study,
patientswith multi systeminflammatory syndrome (MIS-C)
werenot included.
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Satitical analyss: Datawereenteredinto aMicrosoft Excel
spread sheet and then analyzed by SPSS 27.0 (SPSSinc.)
and Graph Pad Prism version 5. We used two-samplet test
for differencein mean, and Chi-square test for differencein
categorical variables. Correlation wascal culated by Pearson
correlation analysis. P value <0.05 was considered as
statistically significant.

RESULTS

The median (range) age of 40 children with KD (21 boys)
was 19 (3-108) months, and for the control group (24 boys),
it was 44 (3-204) months. The mean (SD) duration of fever
inKD was7.8(2.47) days, and 9.7 (2.36) daysfor the control
group.

The control group comprised of 13 childrenwith culture
proven sepsis, 4 with pneumonia, 5with enteric fever, 3with
systemic juvenileidiopathic arthritis, 2 with systemic lupus
erythematosus, 3withmalaria, 4 with dengue, andtherest of
thechildrenhad vira respiratory tract infections. Of theKD
patients, 13 (32.5%) had coronary artery aneurysms at
diagnosis, and 8 (20%) were intravenous immunoglobulin
IVIG) resistant.

Twenty eight (70.0%) patients in KD group had high
NT-proBNP levels. In control group, 13 (32.5%) had high
NT-proBNPand 27 (67.5%) had normal levels. Association
of frequencies of patients having NT-proBNP level above
and below cutoff val ue between KD and control group was
statistically significant (P<0.001).

InKD, themean (SD) NT-proBNPlevel was914.91 pg/
mL, whereasamongst controlsthelevel was 219.03 pg/mL
(P=0.001). NT-proBNP levels were found it to be signi-
ficantly positively correlated with platelet count and
negatively correlated withleukocyte count, serum potassium
and albumin levels (Tablel). However, NT-proBNPlevels
with respect to echocardiographicfindings 1V1G resistance
intheK D patientswasnot anayzed.

DISCUSSION

Diagnosisof KD dependsontherecognition of asequenceof
characterigtic clinical findings. All clinical featuresmay not
be present at sametime, andintheabsenceof asensitiveand
specific pathognomonic laboratory test, diagnosis maybe
difficult. Hence differentiation from sepsis and other auto-
immune/inflammatory feversof childhood becomesdifficult
[1]. The difficulty is more with incomplete and atypical
presentations, consequently leading to adelayed diagnosis
andincreased risk of coronary artery involvement.

Severd studies have explored the use of potentia bio-
markerstoaidinthediagnosisof KD, NT-proBNPbeing one
of the markers. Studies have shown the utility of this bio-
marker indiagnosisof infantileand incompleteformsof KD
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Tablel Correlation Between NT-proBNP Level and Other
Laboratory Parametersin Children With Kawasaki Disease
(N=40)

Parameters Correlation Pvalue
coefficient
Hemoglobin 0.066 0.688
Total leukocyte count 0.315 0.048
Platelet count 0.469 0.002
Erytherocyte sedimentationrate 0.075 0.646
C-reactiveprotein 0.233 0.148
Serum sodium 0.110 0.500
Serum potasium 0.370 0.019
Blood urea 0.087 0.595
Serum creatinine 0.077 0.637
Serumabumin 0.660 <0.001

[10,11], and dsoin predicting I Vg resistance and coronary
artery lesions[12,13].

BNP s synthesized as a pro-hormone (proBNP) by the
myocardium. Myocardia ischemia, cytokines and endo-
crine (paracrine) modulation by other neurohormones are
important stimulusfor release of thesemolecules. Natriuresis
or diuresis, peripheral vasodilatation, inhibition of therenin-
angiotensin-aldosterone system and the sympathetic nervous
system are the main physiologica effects of BNP. NT-
proBNPismainly cleared from body by rena excretion, and
the half-lifeis120 minutes.

Sepsis being a severe complication of many critical
situations, early evaluation of its severity and initiation of
proper treatment is important to reduce mortality. Pro-
calcitonin, C-reactive protein, and activated protein C, are
the known predictors. Recently NT-proBNP has been
includedinthelist; increased levelsbeing used asamarker
of cardiac insufficiency secondary to sepsis and a poor
prognosticindicator.

Based on the IAP (Indian Academy of Pediatrics)
Position Paper on KD, weconsidered valuesof NT-proBNP
above 225 pg/mL as significant [8]. As already mentioned,
thenumber of patientswith KD who had NT-proBNPlevels
above cutoff va uewassignificantly morethan thenumber in
control group. This was consistent with the results of
previousstudies[14,15]. It wasa so shown that even patients
with incomplete KD had higher NT-proBNP levels than
febrilecontrol group (84% vs4%; P<0.001).

There are some limitations to our study. It was a cross-
sectional, single centre study, and the samplesizewassmall.
Study subjectswereenrolled from theinpatient department
of atertiary hospital, thereby raising the possibility of a
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WHAT THIS STUDY ADDS

even in patients with incomplete presentations.

NT-proBNP measurement plays a significant role in the diagnostic algorithm of suspected Kawasaki disease,

referral bias. We did not analyze NT-proBNP values with
respect to coronary artery dimensions. Futurestudieswitha
larger samplesize and longitudinal design should beableto
contribute morein thediagnosticimportanceof NT-proBNP
inK D and generate cutoff valuesto distinguish KD and other
fevers.

To ease diagnosis of KD and for timely initiation of
immunoglobulintherapy, thereisneed for an early diagnostic
test. Likepreviousstudiesfrom Northern Indiathat explored
the role of NT-proBNP in KD [14], we too state that NT-
proBNP measurement may play a significant role in the
diagnostic algorithm of suspected KD, evenin patientswith
incomplete presentations.

Ethicsclearance: Institutional Ethics Committee, ICH, Kolkata;
No. ICH/IEC/91/2018 dated Dec 29, 2018.
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Objectives: To study the association of fetal growth restriction (FGR) with metabolic bone
disease in preterm neonates. Methodology: This prospective cohort study included 94
preterm neonates with FGR as cases and an equal number of gestation-matched appropriate
for gestational age (AGA) neonates without FGR as controls. The incidence of metabolic
bone disease, and serum biochemical markers at various time intervals till 6 months
corrected age were compared. The risk factors for metabolic bone disease and its
association with stunting at 6 months of corrected age were studied. Results: The incidence
of metabolic bone disease, though higher in the FGR neonates (15.5%), was not significantly
different from AGA neonates (6.7%) [RR (95%Cl) 0.92-5.82; P=0.06]. Birth weight [aOR
(95%Cl) 0.8 (0.64-0.98); P=0.03] and time to reach full feeds [aOR (95%CIl) 1.17 (1.01-1.36);
P=0.03] were significantly associated with an increased risk of metabolic bone disease after
adjusting for FGR status. Mean (SD) levels of calcium, phosphorus, alkaline phosphatase,
parathormone (PTH), and vitamin D were similar in both groups. No significant association
existed between metabolic bone disease and stunting at 6 months of corrected age [RR
(95%ClI) 2 (0.75-5.4); P=0.16]. Conclusion: FGR was not found to be significantly
associated with metabolic bone disease in preterm neonates.

Keywords: Time to full feeds, Stunting, Vitamin D.
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al growth restriction is regarded as arisk factor
for metabolic bone disease of prematurity [1].
Metabolic bone disease is believed to be more
commoninnewbornswithfetal growthrestriction
(FGR) dueto chronic damageto the placentainterferingwith
substratetransport [2]. However, studiesevaluating therole
of FGR in bone health have presented conflicting results
[3,4]. Theeffect of co-existing FGR and prematurity in the
causation of metabolic bone disease has not been studied
extensively. We, therefore, attempted to evaluate therole of
fetal growth restriction in the causation of metabolic bone
diseasein preterminfants.

METHODS

Thisprospectivecohort study was conducted inthe neonatal
intensive care unit (NICU) of our tertiary care medical
college hospital between January, 2019 and December,
2020, after obtaining institutional ethics committee

INDIAN PEDIATRICS

clearance. As we intended to study the effect of FGR on
metabolic bone disease, al preterm neonates (<37
compl eted weeks) with an antenatal diagnosisof FGR were
included as* exposed.” Gestationd agewasassigned by first-
trimester ultrasono-graphy (USG) in the absence of which,
the last menstrual period confirmed by the New Ballard
scorewastaken[5]. FGR was diagnosed based on antenatal
ultrasonography as estimated fetad weight (EFW) <3rd
centileor EFW<10th centilewith any oneof thefollowing—
CPR (cerebro-placental ratio) <p5, UA (umbilicd artery)
pulsatility index (PI) >p95, MCA (middle cerebra artery)
PI<p5, UtA (uterineartery) Pl >p95 onat least oneoccasion.
[6] The ‘non-exposed’ group included gestation-matched
preterm neonates (<37 completed weeks) with EFW >10th
centile and birth weight between 10th and 90th centile
appropriatefor gestationa age (AGA) ontherevised Fenton
chart [7]. Neonates with mgor congenita anomdies,
chromosomal abnormalities, and renal disorders were
excluded. Sampling wasconsecutive.
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Informed written consent was obtained fromthe parents.
Feeding of neonateswasdoneasper theunit protocol (Table
). Injection 10% cal cium gluconate at 8 mL/kg/day (72 mg/
kg/day) was given to neonates on total parenteral nutrition
(TPN). Injection potassium phosphate at 0.5 mL/kg/day
(provides 46 mg/kg phosphate) was given to neonates on
prolonged TPN and with hypophosphatemia. Human milk
fortifier (Lactodex-HMF; Raptakos, Brett & CoLtd), 1gto
25 mL breastmilk was added once feed volume exceeded
100 mL/kg/day to al neonates with birth weight <1800 g.
Prior to discharge, HMF was stopped, and syrup calcium
phosphate was prescribed at a dose of 4-5 mL/kg/day
(Calcium 125 mg, Phosphorus55 mg, and Vitamin D 2001U
per 5 mL), which was continued till 40 weeks of corrected
gestation. If metabolic bone disease was diagnosed, aseria
increment in the dose of the cacium phosphate syrup or
separate administration of syrup cal cium carbonate and oral
phosphatewasdone. Vitamin D wassupplemented asasyrup
(4001U/mL ) at atotal doseof 800-1000 1U/day till term age
and continued at adose of 400 1U/day till 1year.

Metabolic bone disease was diagnosed when serum
alkaline phosphatase (AL P) was>500 | U/L with phosphate
<4.5mg/dL [8]. Screening began at 3-4 weeksof agefor all
preterm neonates, except for those who had received TPN,
boneactivemedications, or developed cholestasis, inwhom
screening began at 2 weeks of life. The screening was
stopped once AL Pwas <800 | U/L and phosphate >5 mg/dL

METABOLIC BONE DISEASE IN FETAL GROWTH RESTRICTION

on two occasions, 2 months apart. Serum vitamin D levels
were checked at 40 weeks corrected age (CA) using
AdviaCentaur X P Chemiluminescent Immunoassay system
(Siemens).

Neonateswerefollowed-up at 40 weeks, 3 monthsand 6
monthsof corrected age. Growth monitoring wasperformed
using modified Fenton chart [ 7] until 40 weeksof corrected
ageand then on the World Heal th Organi zation (WHO) child
growth standards[9].

The incidence of metabolic bone disease and levels of
serum biochemical markers (serum calcium, phosphorus,
ALP, parathormone (PTH) were compared between thetwo
groups at diagnosis and resolution of MBD and that of 25-
hydroxy vitamin D (25(0OH) D) at term age. Risk factorsfor
MBD anditsassociationwith stunting at 6 monthscorrected
agewerestudied.

Ramon, et al. [10] reported 15% incidence of osteopenia
among preterm neonates less than 1500g or less than 32
weeks. They found osteopeniain 43.3% of FGR and 7.3% of
AGA subjects. Wemadeaconservative assumptionthat 10%
of all preterm AGA neonates and 30% of all preterm FGRs
devel op metabolic bonedisease. For apower of 80% at a5%
level of significance and a 1:1 ratio of exposed to non-
exposed, the sample size was calculated to be 72 in each
group. Assuming around 20% loss to follow-up, a fina
samplesizeof 94 per group wasdecided.

Tablel FeedingProtocol Used for Preterm InfantsEnrolled in the Sudy

Gestational age 3410 36 weeks 321033 6/7 weeks 281031 6/7 weeks < 28weeks
FeedsonDay 1 Breastfeeds 60 mL/kg/day palladai 30mL/kg/day 0-15mL/kg/day
Switchtopalladai feeds  feeds OG/NG feeds Start TPN
if breastfeedingisnot OG/NG feedsif poor Start IV fluids
satisfactory suck-swallow coordi-
nation
Feedincrement Breastfeedsadlib 30-40 mL/kg/day 30 mL/kg/day 10-15mL/kg/day x 3
Start non-nutritive days, then20 mL/kg/
sucking day

Maximum feeds

Increaseto 180 ml/kg/day; 200-220 mi/kg/day if SGA, sincecalculationsare

based onweight; > 220 ml/kg/day: discusswith SR

Feedinginterval 3hoursoradlib 3hours 3 hours 2 hours

AEDF/REDF on Breast milk 30 mL/kg/ Start IV fluids Start TPN Start TPN

antenatal Doppler or day or higher (consider ~ Breast milk 20 mi/kg/ Breast milk 10mL/kg/ Breast milk 10mL/kg/

severe SGA (birthweight  full feedson case-by- day oncestable day oncestable day oncestable

<3rd centile) casebasis)
Increase by 30-40 mL/ Increase by 30 mL/kg/ Increase by 30 mL/kg/ Increaseby 20mL/
kg/day after 24 hours day after 24 hours day after 48 hours kol day after 48
Breastfeedsad libin hours. Increase by 30
some cases (discuss mL/kg/day once>60
with consultant) mL/kg/day of feeds

aretolerated.

AEDF/REDF: absent/reduced end diastolic blood flow, SGA: small for gestational age, TPN: total parenteral nutrition.

INDIAN PEDIATRICS
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Satigtical analysis. Univariate analysis was performed to
find an associ ation between variousrisk factorsusing Mann
Whitney U test and Student t test for continuous variables
and Pearson Chi-square or Fisher exact testsfor categorical
ones. Multivariate binary logistic regression was performed
for adjusted anadysis. Data were evaluated using SPSS
version 20.0. All gtatistical analyseswere carried out at 5%
leve of significance.

RESULTS

A total of 206 newborns were assessed for eligibility, of
which 188 were recruited, 94 each of preterm FGR [mean
(SD) birthweight 1282 (280) grams] and preterm AGA
[mean (SD) birthweight 1887 (393) grams]. Seventy nine
FGR and 85 AGA preterm infants were followed-up for at
corrected age of 6 months (Fig. 1). The mean (SD)
gestationd age, was 32.9 (1.8) weeks, therewereno extreme
preterm neonates with FGR (Table I1). The incidence of
metabolic bone diseasein the entire cohort and among very
low birth weight (VLBW) neonates was 10.9% (19 out of
174) and 18.5% (15 out of 81), respectively. The mean
gestational age of infants with and without metabolic bone
disease was 31.2 (1.9) and 33.1 (1.6) weeks, respectively.
FGR neonates showed a trend towards an increased
incidence of MBD [15.5% vs 6.7%; RR (95% ClI) 2.32
(0.92-5.82); P= 0.06]. Lower birthweight, total parenteral
nutrition (TPN) >1 week, sepsis, hemodynamically signi-
ficant patent ductus arteriosus (hs-PDA), longer time to

Assessedfor digibility
(n=206)

Excluded (n=18)
7- Declined consent
11-Notwilling for
follow-up

| Included in the study |

A} 1
FGR group AGA group
(n=94) (n=94)
e
— discharge n=

= 1 | rolowap | 5]

Assessed at 6 mo
corrected age n=85

Fig. 1 Study flow chart.

n=79
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Tablell BaselineCharacteristics, Mortality and Short-term
Morbidity in the Sudy Groups

Characteristics FGRneonates AGA neonates
(n=94) (n=94)
Gestational age (wk)
28-31 21(22.3) 21(22.3)
32-33 35(37.2) 35(37.2)
34-36 38(40.4) 38(40.4)
Birthweight (g)
<1000g 15(15.9) 1(1.06)
1000-1499 54 (57.4) 11(11.7)
1500-2499 25(26.6) 74 (78.7)
>2500 0 8(8.5)
Malebabies 59 (62.8) 49(52.1)
Deliveredby LSCS 55 (58.5) 40 (42.6)
5minAPGAR?bP 9(8,9) 9(8,9)
Metabolic bone disease? 13(15.5) 6(6.7)
Timetoreachfull feedsaPc  3(3,5) 3(2,4)
Required TPN > 1wk ¢ 11(11.7) 1(1.1
Received surfactant 11(11.7) 11(11.7)
Sepsis 15(16) 9(9.6)
Bronchopulmonary dysplasia 3(3.2) 1(1.1)
Hospital stay (d) & 17(8,31) 11(7,17.25)
Mortality 10 (10.6) 4(4.3)

Valuesin no. (%) or 2median (IQR). P11 neonates died (8 in FGRand 3
in Non-FGR) before reaching full feeds. °P<0.05. TPN: total parenteral
nutrition, LSCS: lower segment cesarean section; FGR:fetal growth
restriction; AGA: appropriate for gestational age.

reach full feeds, and exposureto any bone-active medication
were significantly associated with metabolic bone disease
(Tablell1). After adjusting for FGR status, binary logistic
regression analysisshowed that birth weight [aRR (95%Cl)
0.8 (0.64-0.98); P=0.03] and timeto reach full feeds[aRR
(95%Cl) 1.17 (1.01-1.36); P=0.03] were significantly
associated with an increased risk of MBD. The odds of
developing metabolic bone disease decreased with every
100gincreaseinbirthweight [OR (95% Cl) 0.8 (0.64-0.98);
P=0.038]. On adjusted analysis, every one-day delay in
reaching full enteral feeds had a 1.17 times higher odds of
developing MBD [OR (95% CI) 1.17 (1.01-1.36);
P=0.032].

Themean levelsof calcium, phosphorus, ALPand PTH
were similar betweenthetwo groups. The etiology of meta-
bolic bonediseasein al neonateswasinadequate phosphate
supplementation, confirmed by low/normal PTH levelsindl
cases (Table 1V). Stunting was seen in 6 (31.6%) and 4
(2.6%) in those with and without MBD, respectively. No
significant associ ation existed between MBD and stunting at
6 monthscorrected age[RR (95% Cl) 2(0.75-5.4); P=0.16].
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Table |Il Risk Factors Associated With Metabolic Bone
Disease

Characteristics MBD NoMBD RR

n=19 n=155 (95%Cl)

Birthweight (g)? 1156 1660 0.66

(304) (428) (0.55-0.80)

Timetofull feeds(d)Pd 7 3 1.34

(3.14) (2.3) (1.19-1.53)

Medications®f 13 29 9.4

(68.4) (18.7) (3.3-26.85)

TPN >1wk 8(42) 4(2.5) 9.81

(4.89-19.7)

Sepsis? 9(47.3)  10(6.4) 7.34

(3.41-15.76)

Hs-PDA 6(31.5  4(26) 7.56

(3.66-15.65)

BPD" 2(105 2(1.3) 5(1.7-14.7)

Serumvitamin D3 6.3(27.56, 47.5(27.81, -
(ng/mL)bfh 56.61) 71.52)

Values in no. (%), 2mean (SD) or Pmedian (IQR). Ccaffeine, steroids,
diuretics. MBD: metabolic bone disease; TPN: total parenteral nutri-
tion; Hs-PDA: hemodynamically significant patent ductus arteriosus;
BPD: bronchopulmonary dysplasia. 9100 mL/kg, ®Exposureto any bone
active medications, flevel at termage, 9either screen or culture positive.
All P<0.001 except "P>0.05.

DISCUSSION

Wedemongtrated theincidence of MBD to behigher in FGR
(15.5%) than in AGA neonates (6.7%); however, the
differencewasnot statistically significant. Thisislikely due
to the lower than expected incidence of the outcome.
Mazarico, et d. [4] found bonemineral content (BMC) tobe
smilar between AGA and FGR groups in the initia 12

Table IV Biochemical Parametersin Appropriatefor Gesta-
tional Age(AGA) and Fetal Growth Restriction (FGR) Infants

Characteristics FGR(n=13) AGA(n=6) Pvalue
Postnatal age (wk) 7.0(3.4) 53(2.2) 0.27
Calcium (mg/dL) 9.7(0.7) 9.7(0.7) 0.88
Phosphorus (mg/dL) 3.6(0.8) 4.0(0.4) 0.40
ALPlevels(1U/L) 830 (308) 697 (161) 0.33
PTHvalue(pg/mL)®  2.4(0.9545) 31(1644) 059
At resolution of MBD

Postnatal age (wk) 13.6 (5.3 13.2(5.4) 0.88
Calcium (mg/dL) 10.0(0.5) 10.1(0.4) 0.77
Phosphorus (mg/dL) 6.0(0.5) 5.8(0.8) 0.59
ALPlevels(1U/L) 503 (161) 436 (70) 0.34
Vitamin D levelP 39.8(18.5) 47.6(27.8) 0.47

All valuesin mean (SD) or 2median (IQR). PAt termcorrected age. ALP:
alkaline phosphatase, PTH: parathyroid hormone.
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months of life. Contrary to our findings, authors have
reported decreased BMC in SGA infants compared to
gestation-matched AGA neonates [3,11]. However, in the
aforementioned studies, theauthorshave compared AGA vs
SGA and not true FGR neonates, with SGA being defined
based on birth weight alone. The overall lower incidence of
metabolic bonediseasein our study wasduetotheinclusion
of preterm neonates of al gestationa ages. Moreover, we
have used alow phosphate cutoff (<4.5mg/dL) compared to
other studies; with a higher cutoff, more infants would be
|abelled as suffering from metabolic bone disease.

Studieshavereported acorrelation between lower birth
weight and BMC [12,13], which is consistent with the
findingsin our study. Wea so found sepsisto besignificantly
associated with MBD. The effect of sepsis on MBD is
disputed, with conflicting conclusionsfrom studies[14,15].
Itisalso difficult to comment if the hs-PDA or the accom-
panying NSAID wasresponsiblefor theassociation[16]. In
our study, exposure to none of the three bone-active
medications showed a significant association on adjusted
anadysis. Conventionally, TPN duration of 2-3weeksor more
has been said to be arisk factor for metabolic bone disease;
however, from our results it does seem that even aweek of
TPN canleadtoahigher risk. Longer timetoreachfull entera
feedswas s gnificantly associated with MBD evidently dueto
thedeay ininitiating phosphate supplementation.

The role of vitamin D in MBD is controversia, and
studies have shown calcium and phosphate absorption in
preterm neonates occur independent of vitamin D intake,
unlikein children and adults [17]. We found no significant
association of MBD with stunting at 6 months of corrected
age. Though prematurity and FGR are associated with
sunting, theroleof MBD in causingthesameisunclear [18].

Themajor limitation of our study wasthat theincidence
of MBD was lower than expected, as most of the neonates
were beyond 32 weeks gestation. The sample size was not
sufficient to include severa risk factors in the multivariate
analysis. Though acombination of biochemical parameters
(serum cacium, phosphorus, ALP, PTH) was used to
diagnose metabolic bonedisease, DEXA, thegold standard
test, could not bedone.

In conclusion, FGR appears to be insignificantly
associ ated with metabolic bonediseasein preterm neonates.
Birth weight and feeding practices might determine its
incidence.
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WHAT THIS STUDY ADDS?

neonates and those with fetal growth restriction.

Birth weight and time to reach full feeds were significant determinants of metabolic bone disease.

The incidence of metabolic bone disease was not significantly different between appropriate for gestational age
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Objectives: To determine the prevalence of impaired growth parameters (height and BMI z
scores) among adolescents aged 10-19 years, with onset of idiopathic nephrotic syndrome
between the age of 1 and 6 years. Methods: A cross-sectional study was conducted among
adolescents aged 10-19 years with onset of idiopathic nephrotic syndrome between the age of
1-6 years, and under regular follow-up at our center. The data were retrieved for a 10-year
period (2012-2022). The current weight, height and body mass index (BMI) were recorded and
interpreted as per world Health Organization (WHO) growth standards. Results: 116
adolescents [60 Frequently relapsing nephrotic syndrome (FRNS)/Steroid dependent nephrotic
syndrome (SDNS), and 56 Steroid resistant nephrotic syndrome (SRNS)] patients were
enrolled with median (IQR) age of 133 (120,168) months and age at disease onset of 48 (26,68)
months. The proportion of children with overweight (BMI for age >1z and cushingoid features),
obesity (BMI for age >2z), stunting (height for age (HFA) <2z), and severe stunting (HFA <3z)
were 29 (25%), 3 (2.6%), 31 (26.7%), and 7 (6%), respectively. The median (IQR) cumulative
steroid dose for FRNS/SDNS and SRNS group was 19986.96 (14597.1, 26181.96) mg/m?2 and
14385 (10758.82, 21355.95) mg/m?, respectively (P=0.003). Conclusions: The proportion of
short stature and overweight was high among adolescents with nephrotic syndrome,
emphasizing the need for measures to reduce steroid use and other measures to support
growth.

Keywords: Obesity, Overweight, Stunting, Outcome.

ephrotic syndrome, with onset at 2-6 years of

ageduringthecrucia yearsof childhood steady

growth, posessignificant challengesto mainte-

nanceof growth. Frequently relapsing nephrotic
syndrome (FRNS) and steroid dependent nephrotic synd-
rome(SDNS) childrenwith arelapsing and remitting course
receivemultiplecoursesof steroidsfor frequent relapses, and
often develop adverse effects of steroidsincluding growth
retardation and obesity [ 1-7].

Previous studies have demonstrated prohibitive effects
of prolonged and repeated courses of steroids on growth
parameterslikeheight, weight, and body massindex (BMI) z
scores[2-5,8,9], whileafew cohort studieshave showed the
preserved linear growth and weight in nephratic children
during the periods of remission and when initiated on early
steroid-sparing immunosuppressive agents[9-13]. Most of
these studies are from other countries and are limited by a
small samplesizeand heterogenouspopulation[3-5,12,13].
Hence, the current study was planned to determine the
prevaenceof impaired growth parameters (height and BMI z
scores) in adolescents with idiopathic nephrotic syndrome.
The secondary objective was to determine the association
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between cumulative steroid doseand impaired linear growth
(short stature).

METHODS

The cross-sectiona study enrolled adolescents aged 10-19
yearswith onset of idiopathic nephrotic syndrome between
the age of 1-6 years, and under follow-up at the pediatric
nephrology services of our ingtitute over a 10-year period
(2012-2022). The study wasapproved by theinstitute ethics
committee and informed consent was obtained from the
parents and assent from participants prior to enrolment. All
adolescents aged 10-19 years with onset of nephrotic
syndrome between 1-6 years were screened for eligibility
during the study period (August to October, 2022) [14,15].
Adolescents with secondary nephrotic syndrome e.g., IgA
nephropathy, lupus nephritis, C3 glomerulonephritis, and
thosewith co-existing chronic diseasesthat can substantialy
affect thegrowth (like eGFR <60 mL/min/1.73m?, diabetes
mellitus, hypothyroidism) wereexcluded. Dataregarding the
age a diagnosis, number of relapses, alternate steroid-
sparing agents, cumulative steroid dose, and steroid rel ated
adverseeffectswasrecorded in apre-designed proforma.
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Sample size was calculated as 114 with an assumption
that 25% children may haveimpairedlinear growth [ 7] with
8% degree of variability, apha error 0.05 and standard
normal deviate 1.96. A consecutive sample size of 116 was
chosen after accounting for attrition.

Thecurrent height, weight and BM| wererecorded asper
standard methods [14]. DS-215 el ectronic weighing scale
(Essae-TeraokaL td.) was used for weight measurement and
stainless sted stadiometer (Easycare) for height measure-
ment. Standard definitions were used for defining and
classifying FRNS, SDNS and steroid resistant nephrotic
syndrome (SRNS) [1]. Thegrowth standardsand definitions
for obesity, overweight, stunted, severdly stunted wereasper
theWHO growth chartsfor adolescents[14,15]. Significant
steroid toxicity wasdefined ashyperglycemia(Fasting blood
glucose >100 mg/dL,, post-prandia glucose>140 mg/dL or
HbA1c >5.7%, obesity (BMI >2z score), HFA <2z score,
glaucoma, cataracts, steroid myopathy, osteonecrosis, or
psychosis[1].

Satigtical analysis: Theanalysiswascarried out using IBM
SPSS v19.0 software. All the categorical variables were
summarized using frequency or percentage and the conti-
nuous variables using mean with standard deviation or
median with interquartile range. The normality of the data
wasassessed using Kolmogorov-Smirnov test. Association

51

of categorical variables were carried out using Chi-square
test. Continuousvariableswith normal distribution (weight,
height, BMI z scores) were compared using independent
Student t test and Mann-Whitney U test was used for non-
normal distribution (age, cumulative steroid dose etc.).
Recelver operating characteristic (ROC) curvewereplotted
to assessthediagnostic accuracy of cumulative dosefor short
stature. A P vaue <0.05 was considered satistically
significant.

RESULTS

We assessed 218 adolescent for eigibility, of which 102
were excluded (66 had secondary nephrotic syndrome, 3
progressed to End stage kidney disease (ESKD), 33 had
onset of disease >6 years). Findly, 116 adolescents (77
males) wereenrolled for the study

Thestudy group comprised of 39 (33.6%) childrenwith
frequently relapsing nephratic syndrome, 21 (18.1%) with
steroid dependent nephrotic syndrome, and 56 (48%) steroid
resistant nephrotic syndrome. Majority (112) childreninthe
group received oneor more steroid sparing agent along with
steroids (Table I), while 4 were on long term aternate day
steroids. The proportion of children who were overweight
(BMI for age z score >1 and cushingoid features), obese
stunted (HFA zscore<?2), and severe stunted (HFA <32) were

Table | Basdline Characteristics of Adolescents With Tablell Growth Parametersin Adolescentswith Idiopathic
Idiopathic Nephrotic Syndrome (N=116) Nephratic Syndrome (N=116)
Parameters Value Parameters Value
Ageat recruitment (mo) 133 (120,168) Weight (kg) 33.8(28.12, 47)
Ageat disease onset (mo) 48 (26,68) Weight zscore?¢ -0.80(1.24)
Cumulative dose of steroid (mg/m?) 19353.6 Normal weight (-2z to +2z score)P 93(80.2)
(n=109) (13447.84,23797.2)  ynderweight (-2z to-3z score)® 21(18.1)
Duration of follow-up (mo) 96.27 (28.93) Severely underweight (<-3zscore)P 02(1.7)
Duration of steroid therapy (wk) (n=109) 99(70, 111) Height (cm) 138 (131.25, 149.5)
Relapsesbeforeinitiation of immunosuppressants 4(3,4) Height zscore? -1.35(1.25)
Seroid-sparing agents Normal height ( -2z to +2 zscore)® 78(67.2)
FRNS/SDNS, n=60% Stunted (<-2z to-3zscore)P 31(26.7)
k/lwamllf?delat i gg Egg; Severely stunted (<-3zscore) P 07 (6)
ycophenol ate mofeti .
Ord cyclophosphamide 28 (46) Body massindex (BMI) (kg/m?) 17.7 (15.27, 20.6)
Cyclosporine 9(15) BMI zscore? 0.01 (1.40)
Tacrolimus 1(0.9)  Norma BMI (-2z to+1z score)® 70(60.3)
Steroid resistant nephrotic syndrome, n=562 Overweight (> +1z score)? 29 (25)
Cycl o§pori ne 37(66) Obese (> +2z score)® 3(2.6)
Tacrolimus , 19339 Thinness (-2z to-3z score) P 10(8.6)
I ntravenous pul se cyclophosphamide 26 (46.4) . b
Rituximab 3(2.6) Severely thinness (<-3z score) 4(3.4)

Values are median (IQR) or 2no. (%). FRNS: frequently relapsing
nephrotic syndrome; SDNS: steroid dependent nephrotic syndrome.
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Values in median (IQR), @mean (SD) or Pno. (%). SWeight for age z
score/ SDSwere calculated using | AP growth charts, 2015 [16].
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29 (25%), 3 (2.6%), 31 (26.7%), and 7 (6%0), respectively.
The growth parameters as per WHO classification are
summarizedinTablell.

The severely stunted adolescentsincluded four children
with SRNSandthreewith FRNS'SDNS. The patient charac-
teristics and comparison of growth parameters between
FRNS'SDNSand SRNSisshowninWeb Tablel. Themean
weight z scores were found to be significantly higher in
FRNS/SDNS group when compared to the SRNS group (P=
0.024) (Fig. 1a), but the mean height z scores were compa-
rable in both groups (Fig. 1b). The mean BMI z scores
mirrored thetrends of weight being significantly higherinthe

GROWTH IN | DIOPATHIC NEPHROTIC SYNDROME

FRNS/ SDNS group when compared to the SRNS (P=0.06)
(Fig. 10).

Thedataon cumulative steroid dosagewasavailablefor
109 patients. The median cumulative steroid dose for the
FRNS/SDNSgroup wassignificantly higher thanthe SRNS
group 19986.96 (14597.1 vs 26181.96) mg/m? vs 14385
(10758.82, 21355.95) mg/m?2; P=0.003] (Fig. 1d).

The regression line plotted to quantify the linear
relationship between cumulative steroid dose and height z
scoreyielded alow coefficient of determination (r2) (Fig. 2).
Also, the receiver operating characteristic (ROC) curve
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FRNS: Frequently relasping nephrotic syndrome; SDNS: Seroid dependent nephrotic syndrome; SRNS: Seroid resistant nephrotic syndrome.

Fig. 1 Box and whisker plot showing a) weight z score of FRNS/SDNS and SRNS, b) height z score of FRNS/SDNS and SRNS,
¢) BMI zscoreof FRNS/SDNSand SRNS, and d) cumulative steroid dosein FRNS/SDNSvs SRNS.
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Fig. 2 Scatter plot showing linear relationship between a) cumul ative steroid dose and height z score, and b) cumulative steroid dose

and body massindex (BMI) zscore.
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plotted to assess the diagnostic accuracy of cumulative
steroid dosefor predicting short stature showed AUC of 0.53
(P=0.64). Significant steroid toxicity features noted in our
study population included short stature (38, 32.7%),
followed by cataract (19, 16.4%) and glaucoma (4, 3.4%).

DISCUSSION

Our study demonstrated relatively well-preserved weight z
scores, though the proportion of short staturewas concerning
(one-third) in adolescents diagnosed with idiopathic
nephrotic syndrome in early childhood. The proportion of
overweight adolescents was high, though rates of obesity
werenegligible. Children diagnosed with FRNS/SDNShad
significantly higher weight and BM 1 zscoresthanthosewith
SRNS. Short stature was not shown to be correlated with
cumulative steroid dosea one.

Our results are in accordance with severe growth retar-
dation in nephrotic syndrome reported earlier; 26.5% in a
French cohort [7] and 45% in an Italian cohort [17]. Catch-
up growth; though, demonstrated, is usualy irregular and
partial [17-19]. Being a tertiary care referral centre, the
proportion of difficult-to-treat nephrotic syndrome (FRNS/
SDNS and SRNS) who have received steroids for alonger
duration before presenting to us, could have potentialy
contributed to the higher proportion of short stature in our
study as compared to some other studies[4,9,17]; though,
conflicting results demonstrating preserved growth have
been reported in few studies [9,10]. The combined pre-
vaenceof overweight and obesity waslower thanmost of the
published literature on obesity in nephrotic syndrome (35-
43%) [8,19], with one-fifth of cases being underweight.
These observations could be attributed to nutritional and
environmental factors.

AnIndian study with 35 children showed that therewasa
fair correlation between steroid dose and growth retardation
(height z scores) in SSNS [13]. However, the cumulative
steroid dosedid not show discriminatory ability in predicting
the short stature in our study population like few earlier
studies [7,12]. These findings could be explained by
additional factors contributing to growth retardation like
duration of steroid therapy, duration of daily continuousvs
aternate day steroids, different susceptibility to steroids
among individuals, and variability of pharmacokinetics.
Another important observation was one-third children
showing features of steroid toxicity, mgjority of whom had
received multipleand prolonged courses of steroidsat other
primary centresprior to presenting to us. M ost (96.5%) of our
childrenwereinitiated on oneor more steroid sparing agents.

Our study has some limitations. Being a study from a
single tertiary-leve referra centre, the results may not be
generalizable and proportion of steroid side effects could

INDIAN PEDIATRICS
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have been higher than usua. The baseline pre-treatment
height and dataon pubertal growth spurt were not available
foranadysis.

To conclude, the proportion of short stature and over-
weight is high among adolescents with onset of nephrotic
syndrome in childhood, emphasizing the need for careful
monitoring of growth during the disease course. Prompt and
early use of adjunctive aternate immunosuppression and
rapid tapering of steroids to minima dose possible for
maintaining remissionisessential.
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Objective: To study the impact of social skills group training (SSGT) in children with autism
aged 8-12 years. To compare baseline (T1), post-intervention immediate (T2) and 3 months
post-intervention (T3) scores. Methods: Single-arm interventional study in 30 children with
autism, aged 8-12 years with intelligence quotient >70. Interdisciplinary therapists conducted
a 90-minute weekly SSGT (10 sessions) for 3 months (August-October, 2019). Outcomes
were evaluated with standardized tests- Vineland Social Maturity Scale (VSMS), Vineland
Social Maturity Scale- Social Quotient (VSMS-SQ), Social Communication Questionnaire
(SCQ), Parent Rated Social Responsiveness Scale-2 (pSRS-2) done at baseline and at T2
and T3. Results: The mean (SD) scores at T1 and T3 were as follows: VSMS score at T1
was 66.63 (5.05), T3 was 71.03 (5.84) (P<0.001); SQ at T1 =75.99 (6.399), T3 =79.83 (8.94)
(P=0.016), respectively. The mean (SD) SCQ score at T1 was 27.3 (12.28), T2 was 25.8
(6.36), T3=27.1(7.16) (P>0.05for T1- T2, T2-T3, P=0.013 for T1-T3). The mean (SD) pSRS-
2scoreatT1=283.5(6.68), T2=280.1(7.87), T3=76.9 (8.07) (P<0.001), showing decline in
severity after SSGT. Conclusion: Weekly SSGT done over 3 months showed significant

improvement in social skills, which were sustained up to 3 months post-intervention.

Keywords: Group intervention, Neurodevelopment, pSRS-2, SCQ, VSMS.

utism spectrum disorders (ASD) are

characterized by impairment in communi-

cation, reciprocal socia interaction, and

restricted and repetitive behaviors [1]. The
Centersfor Disease Control and Prevention (CDC) reports
theprevalenceof ASD is1in 44 children[2] whereasASD
prevalence in Indiais 1 in 89 [3]. Children with ASD
receiving formal education facedifficultieswhileadjusting
to the demands of the school environment. Parents often
report concerns over their child’s lack of friendships,
difficulties with daily routines, and problematic social
behavior. Previousresearch showsthat early interventions
in autism improve core deficits and result in favorable
outcomes[4].

Sacial skillstraining (SST) is a promising evidence-
based aspect of intervention planning in autism [5]. A
social skills group session typically includes a structured
lesson on a specific skill, and common topics for the
groupsvary with respect to the age and functioning level of
the group members. Previous studies have shown
improvement in social skills after social skills group
therapy (SSGT) [6]. Our study was conducted withtheaim
to analyze the effects of SSGT as atargeted intervention
for school-aged Indian children with autism.

INDIAN PEDIATRICS

METHODS

Thissingle-arminterventional study was conducted at the
autism intervention center of our medical college and
tertiary care hospital over 6 months (dates), after institu-
tional review board clearance. We enrolled 30 verbal
children diagnosed with autism, aged 8-12 years, with IQ
>70, after consent of their parents.

Our exclusion criteria included children on new
psychiatric medication (30 days), moderate to severe
intellectual disability, epilepsy, self-injurious behaviors,
aggressiveness, and suspected of confirmed genetic synd-
romes. Enrolled children underwent SSGT by certified
speech-language pathol ogists and occupational therapists
in groups of 10-15. The children received one 90-minute
therapy session every week for 3 months. A total of 10
sessions were conducted, each consisting of 15 minutes
free play, 60 minutes group intervention and 15 minutes
wrap-up followed by parent training.

DSM-V criteria were utilized for the diagnosis of
autism and grading of severity; Level 1: requiring support,
Level-2: requiring substantial support, and Level-3:
requiring very substantial support [7]. Only level-1 child-
ren were enrolled. Assessments were conducted at base-
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line(T1), immediately after session 10 (T2) and 3 months
post SSGT (T3) using theVineland Social Maturity Scale
(VSMS) [8] (along with its social quotient subscale,
VSMS-SQ), the Social Communication Questionnaire
(SCQ) [9], and the Social Responsiveness Scale-2 (pSRS-
2)[10].

The VSMS was used by trained therapists to assess
social capacitiesof thechildrenthrough direct observation
and input from primary caregivers. It wasthen analyzed to
provide an estimate of the social quotient (SQ) to measure
social maturation. Each subject required approximately 20
minutesfor thetest administration, followed by 10 minutes
for analysis. Caregivers filled out the SCQ autoscore
current form, which took 10 minutes to complete and 5
minutes to score. This test assessed the severity of ASD
symptoms and was interpreted by professionals to track
changes over time. The pSRS-2, a parent-rated scale,
which was completed in 15-20 minutes, was used to
quantify thefive SRS subscales: social awareness, social
cognition, social communication, social motivation, and
restricted interests and repetitive behaviors (RRBs). The
testswere conducted consecutively at asinglesitting.

Satistical analysis: Data were analyzed using the SPSS
(version 22.0). Testsfor normality were not conducted as
the sample size was 30. We compared the mean (SD) of
pre-test and post-test scoresusing the paired t test. Level of
significancewasset at 0.05

RESULTS

Out of the 160 children evaluated for €eligibility at the
center, 30 children were selected for enrolment in the study
(60 did not meet age €eligibility criteria, parent did not
consent to participate in 40, and 30 did not meet the
inclusion/exclusion criteria). All 30 selected children
received the allocated intervention and were avail ablefor
final evaluation. Therewere no participantslost to follow-

GROUP SOCIAL SKILLS TRAINING INAUTISM

Table | Basdline Characteristics of Children With Autism
Enrolled inthe Sudy

Characteristics No. (%)
Malesex 22(73.3)
Age

8-9y 10(33.3)

9-11y 18(60)

11-12y 2(6.7)
Schooling

Regular school 13(44)

Specia school 8(26.7)

Out of school 9(30)
Socioeconomic class?

Upper 3(10)

Upper middle 17 (56.7)

Lower middle 8(26.7)

Upper lower 2(6.7)
Developmental delay

Socio-adaptive delay 28(93.3)

Languagedelay 23(76.7)

Motor delay 3(6.7)
Severity of autismP

Level 3 5(16.6)

Level 2 15(50)

Level 1 10(33.3)

aAsper modified Kuppuswamy socioeconomic statusscale[ 11] ;
bas per (DSM V).

up. Thebaseline demographic, socioeconomicandclinical
factorsaredetailedin Tablel.

These were significant differences in mean (SD)
baseline VSMS score and VSMS-SQ scores [MD (95%
Cl)-3.85(-6.92,-0.77); P=0.016] compared to scoresat 3
months post-therapy (T3). SCQ measures autism severity,
with higher scoresindicating agreater intensity. Therewas

Tablell Comparison of OutcomeM easuresat Baseline (T 1), Immediate Post Therapy (T2) and at 3MonthsPost Therapy (T3)

Scores MD (95% Cl); P value
T1 T2 T3 T1-T2 T1-T3 T2-T3
VSMS 66.6 (5.05) - 71.03 (5.84) -4.40 (-5.84, -2.96);
<0.001 -
VSMS-SQ  75.9(6.39) - 79.8(8.94) -3.85(-6.92,-0.77);
0.016 -
SCQ 27.3(12.28) 25.8(6.36) 27.1(7.16) 1.47(-3.02,5.95); 0.17 (-4.51,4.85); -1.30 (-2.30, -0.30);
051 0.94 0.013
pSRS-2 83.5(6.68) 80.1(7.87)  76.9(8.07) 3.40(2.52,4.28); 6.53(5.32,7.75); 3.13(2.57, 3.69);
<0.001 <0.001 <0.001

Values in mean (SD). VSMS Vineland social maturity scale; VAMSSQ: VAMS-social quotient; SCQ: social communication

questionaire; pSRS-2: social responsiveness scale-2.
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skills and overall social competence.

WHAT THIS STUDY ADDS?

e Social skills group therapy (SSGT) in children with autism spectrum disorders showed enhancement in social

no difference between SCQ scores a T1 and T3.
Furthermore, aprogressivedeclinein p-SRS-2 scoreswas
observed between T1 and T2 and T2 and T3 [MD (95%
Cl) -3.13 (2.57, 3.69); P<0.001] indicating a decreasing
trend in the severity of social communication impairment
(Tablell).

Additionally, dtatistically significant differences
(P<0.05) were found in the subscale scores of p-SRS-2,
including social awareness, cognition, communication,
social motivation, and restricted repetitive behaviors at
T1,T2,and T3 (Web Tablel).

DISCUSSION

Children with ASD face social impairmentsthat can lead
to peer rgjection, mood disorders, and other psycho-
pathologies [11]. Evidence suggests that autistic indivi-
dualswithout significant cognitive delays, often improve
post interventions[12]. An analysis of Cochrane reviews
conducted by Lyra, et al. [12] concluded that socialization
groups were one of the interventions that benefited
patients with ASD while highlighting the fact that there
wasadearth of experimental studiesto confirmthislink.

We report on the efficacy of SSGT in asmall number
of children with autism in an Indian setting. Our results
demonstrated an improvement in social quotient at 3
months post therapy. Thisreflected the effectiveness of the
intervention, and isconcordant with previousfindings[14]
that interventions in autistic children led to a significant
difference in SQ scores. However, no changes in SCQ
scores contrasted with the results of the Preschool Autism
Communication Trial (PACT) study that found a
significant difference in SCQ scores post intervention
[15]. Our data on seria improvement of pSRS-2 scores
supported the conclusion of Olsson, et a. [16], who found
the SSGT to be superior to standard care. This serial
improvement suggested an improvement in overall social
competence and thereby indicated that these newly
developed skillsenhanced their day-to-day wellbeing and
quality of life.

Thestrengths of thisstudy includetheincorporation of
a follow-up and assessment period of 3 months, which
allowed the eval uation of persistence of treatment effects.
However, conclusions about |ong term maintenance could
not be derived due to the unforeseen COVID-19
pandemic, which hindered the previoudly planned follow-
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upsat 12 and 18 months. Asthis study wasasingle-arm
designwithinterventionsprovidedto all participants, there
is a possibility that some of the observed outcomes of
SSGT could be influenced by a placebo effect, and
potential biasesmay existin parent reports. Thedifference
noted in these scores; although significant, may not have
any clinical implications, and caregiver perspectiveinthis
regard would beimportant in future studies.

These newly acquired behaviors post intervention can
have broader implications in the community settings and
thereby improvethequality of life. Additionally, thisstudy
can serve as a guide for general pediatricians who can
reiterate the need of SSGT aongside the ongoing
occupational therapy programs. The current findings can
serveasastrong basefor future clinical developmentsand
can pave a path towards producing meaningful changein
thelivesof childrenwith autismand their families.
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Web Table I pSRS-2 Subscales Scores At Baseline (T1), Immediate Post Therapy (T2) and 3 Months Post

Therapy (T3)
pSRS-2 Socia Sociad Socia Socid Restricted pSRS2T
Subscales Awareness | Cognition Communication | Motivation | and Score
Repetitive
Behaviors
Mean T1| 17.10(3.71) | 23.67 34.87 (9.10) 21.40 (5.56) | 24.73(6.77) | 83.5(6.68)
(SD) (7.45)
T2 | 14.83(3.13) | 20.73 32.07 (8.64) 19.20(5.26) | 22.23(6.75) | 80.1(7.86)
(5.47)
T3 | 13.37(3.01) | 18.83 29.63(7.96) 17.47 (4.62) | 20.47(6.92) | 76.9(8.0)
(5.12)

T1: Baseline T2: immediate post therapy; T3: 3 months post therapy; T1 - T2 measures immediate treatment effect,
T1 - T3 measures long-term effect; T2 —T3 measures effects sustained in home and school settings. P<0.001 for all
comparisons between T1-T2, T2-T3 and T1-T3.
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Justification: The transgender community has been long stigmatized, and discriminated against, and faces numerous mental and physical
problems. Certain indicators of transgender personality appear during childhood and more often before puberty begins. This puts the onus
on Pediatricians to identify and offer evidence-based care for their benefit. There is an urgent and deep-felt need to understand the medical,
legal, and social aspects of the care of transgender children. Hence, Adolescent Health Academy decided to release a statement on the care
of transgender children, adolescents, and youth.

Objectives: To review the existing international and national guidelines and recommendations to formulate a statement for the Pediatricians
on (a) terminologies and definitions; (b) legal status in India; and (c) implications for pediatric practice.

Process: A task force was convened by the Adolescent Health Academy as the writing committee to draft the guidelines. These were
approved by all the members of the task force and the Executive Board of Adolescent Health Academy (2022).

Recommendations: Gender identity develops in childhood and adolescence as a feeling of self, and it should be respected to mitigate
gender dysphoria. The law permits transgenders the right of self-affirmation and it upholds their dignity in society. The transgender
community is prone to victimization, and prejudice leading to a high risk of substance abuse, suicidal ideation, and mental health issues.
Pediatricians are the primary care providers of children and adolescents including those with gender incongruence, so they should be
abridged with gender-affirmative practices. Gender-affirmative care involves pubertal suppression, hormonal therapy, and surgery which

should be done in conjugation with the social transition, by a gender-affirmative care team.

Key Words: Gender dysphoria, Gender-affirmative care, Gender identity, Gender incongruence, Sex.

ender identity is afedling or interna sense of

beingagirl, aboy, both, or neither which begins

0 develop in early childhood and evolves to

inally emergein adolescence and youth [1]. A

person can becisgender when the gender identity isthesame

as the sex assigned a birth or gender-diverse/gender

incongruent when the person’sgender identity or expression
differsfromthesex assigned at birth.

Gender incongruence may also be associated with
gender dysphoriaor clinically significant distressin impor-
tant areas of daily functioning. Gender dysphoriagenerally
becomes more prominent as children approach puberty and
adolescence(Box 1).
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Traditionally, this less-understood population faces
stigma, di scrimination, victimization, and significant physi-
cal and mental hedlthissuesleading to ahighrisk of suicide
as they do not conform to the accepted socia stereotypes
[3,4]. Family and societa rejection or non-acceptance of
transgender adol escentsarefew of thestrongest predictorsof
mental health problems[5].

There is a felt need to love, vaue, and nurture such
children as they are highly vulnerable. Affirming care in
childhood can significantly improve mental health and
outcomes in this community. Transgender and gender-
diverse adolescents and youth face considerable barriersto
accessing healthinformationand services|[6]. Thereisagap
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lasting at least 6 months,

In children, asmanifested by at least six of thefollowing (one of

which must bethefirst criterion):

« A strong desireto be of the other gender or aninsistencethat one
isthe other gender (or somealternative gender different from
one'sassigned gender)

¢ Inboys(assigned gender), astrong preferencefor cross-
dressing or smulating femaleattire; or in girls (assigned gender),
astrong preference for wearing only typical masculine clothing
and astrong resistance to the wearing of typical feminineclothing

« A strong preferencefor cross-gender rolesin make-believe play
or fantasy play

« A strong preferencefor thetoys, games, or activitiesstereo-
typically used or engaged in by the other gender

« A strong preferencefor playmates of the other gender

« Inboys(assigned gender), astrong rejection of typically masculine
toys, games, and activities and astrong avoidance of rough-and-
tumble play; or in girls (assigned gender), astrong rejection of
typicaly femininetoys, games, and activities

¢ Astrongdidlikeof one'ssexual anatomy

¢ A strong desirefor the physical sex characteristicsthat match
one's experienced gender

important areas of functioning.

Box | Gender DysphoriaasDefined by DSM-5-TR
The DSM-5-TR defines Gender Dysphoria [2] as a marked incongruence between one's experienced/expressed gender and their assigned gender,

Tomeet thecriteriafor diagnosi s, the condition must also be associated with clinically significant distressor impairment in social, occupational, or other

I'n adolescentsand adults, as manifested by at least two of the

following:

A marked incongruence between one's experienced/expressed

gender and primary and/or secondary sex characteristics (or in

young adol escents, the anti cipated secondary sex

characteristics)

A strong desireto berid of one's primary and/or secondary sex

characteristics because of amarked incongruence with one's

experienced/expressed gender (or in young adol escents,

adesireto prevent the development of the anticipated

secondary sex characteristics)

« A strong desirefor the primary and/or secondary sex character-
isticsof the other gender

» A strong desireto beof the other gender (or someaternative
gender different from one’sassigned gender)

» A strong desireto betreated asthe other gender (or some
aternative gender different from one'sassigned gender)

A strong conviction that one hasthetypical felingsand
reactionsof the other gender (or some alternative gender
different from one's assigned gender)

DSM-5-TR: Diagnostic and Satistical Manual of Mental Disorders, Fifth Edition, Text Revision [2].

in formal medica training confounded by almost no
standardized treatment, medica interventions, or researchin
thesechildren[7].

Being primary providers, pediatricians are responsible
for the inclusive healthcare of transgender children, adole-
scents, and young adults and for providing support and
guidanceto their families[8,9]. Inthispolicy statement, we
bring forth the chalenges faced by the transgender
community and provide recommendati onsfor pediatricians
that will promote positive health and development of the
youth who identify astransgender. Theword ‘ transgender’
will be used in this document to include all the words and
phrasesused to addressthe community with agender identity
that isnot congruent tothesex assigned at birth.

OBJECTIVES

Thisstatement isframed i) to describetheterminol ogiesand
definitions related to the transgender community; ii) to
describe the legd status of transgender rights and their
implications on Pediatric practice in India, and iii) to
formulate recommendationsfor Pediatric practicerelated to
thecareof transgender children.

PROCESS

The Adolescent Hedth Academy (AHA) a subspecialty
chapter of thelndian Academy of Pediatrics (IAP) formeda
task force of pediatricians in May, 2022, on ‘transgender

INDIAN PEDIATRICS

care’ to address the issues outlined above. The members
comprised pediatric and adolescent experts. A series of
online meetings were held periodicaly, thefirst on 7 May,
2022, to draft and finalize the recommendations.

A review of theliteraturewas conducted by themembers
and relevant scientific material and research studies were
shared. Themainareas addressed were: i) definitionsrel ated
to the transgender community, ii) gender dysphoaria, iii) the
statusof transgender care, iv) thelegal aspect of transgender
care, V) transgender persons (protection of rights) act and
rules, vi) the implications for pediatric practice, and vii)
gender reaffirmation care.

Guidelines given by the World Health Organization
(WHO), the United Nations (UN), the United Nations
Children’s Fund (UNICEF), the World Professional Asso-
ciation for Transgender Health (WPATH), the American
Academy of Pediatrics (AAP) and the Association of
Transgender HealthinIndia(ATHI) werestudied. [1,10-14]

TERMINOLOGIES AND DEFINITIONS

Sex isan individua’s categorization based on the chromo-
somes, genitals, and reproductive tract. Gender is a socia
construct, made up of understandings and expectations
culturally tied to people who were assigned sex as male or
female at birth. Gender identity istheinterna sense of self
from the perspective of gender. Sexual orientation refersto
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sexud attraction and is different from gender identity (Fig.
1). The terminologies and definitions used to describe the
transgender community aregiveninBox 11 [12-17].

GLOBAL STATUS OF TRANSGENDER CARE

In July, 2013, the Office of the United Nations High
Commissioner for Human Rights launched UN Free and
Equal - an unprecedented globa public information
campaign to promote equal rights and fair treatment for
leshian, gay, bisexua, transgender, queer/questioning,
intersex, and asexual (LGBTQIA+) people[18].

In July, 2016, the WHO re-framed “gender identity
disorders’ as “gender incongruence,” moving diagnostic
codesfrom the chapter on mental disordersto oneon sexua
health [19]. International Classification of Diseases (ICD)-
11 redefined “ transsexuaism” and “ gender identity disorder
of children” (asin1CD-10's) with “ gender incongruence of
adolescence and adulthood” and “gender incongruence of
childhood”, respectively [20].

61

The adoption of the 2030 Agenda for Sustainable
Development and its pledgeto “leave no one behind” based
on the normative framework of international human rights
law, has reinforced the need to understand and improve the
health and well-being of transgender people [21]. Many
countries now have lawsto guarantee the rights of equality
and non-discrimination based on sex, sexua orientation, or
gender identity. Marriage between same-sex couples is
legaly performed and recognized in 33 countries, consti-
tuting some 1.35 hillion people (17% of the global popu-
lation) [22].

The WPATH ams a bringing diverse dedicated
professionals together for developing best practices and
supportive policies globaly to promote health, research,
education, advocacy, respect, dignity, and equality for trans-
sexual, transgender, and gender nonconforming peopleinal
cultural settings[12].

Thehumanrightscouncil of the UN hasextended States
responsible for the effective protection of al persons from
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Fig. 1 Concept of sex, sexual orientation, gender, and gender identity.
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Box I Nomenclature and definitions [12-17]

Agender: term for individuals who do not identify as any gender at all.

Ally: term for individuals that support and rally the rights of LGBTQIA+ even though they don’t identify within the community.
Androgynous: term for individuas with both male and female traits.

Asexual: term for individuals who don’t feel sexual attraction to either sex or that don't feel romantic attraction in the typica way.

Assigned gender: theinitial gender attributed to an individual after birth; for most individuals, this corresponds to the sex on their origina birth
certificate, aka assigned gender, birth sex.

Bisexual: an individual who is sexually and romantically attracted both to men and women.

Cisgender: aterm for individuals whose experienced and expressed gender is congruent with their gender assigned at birth, that is, those who
are not transgender.

Coming out: the act of sharing one's sexual orientation or gender identity with loved ones.

Crossdresser: These terms generally refer to those who may wear the clothing of a gender that differs from the sex which they were assigned
a birth for entertainment, self-expression, or sexual pleasure, aka drag queen or drag king. Some cross-dressers and people who dressin drag
may exhibit overlap with components of atransgender identity. The term transvestite isno longer used in the English language and is considered
pegjorative.

Deadname: The name that was given to atransgender individual by their family, and one by which they wereidentified. However, theindividual
may no longer use that name.

Detransition: an individual’s retransition to the gender stereotypically associated with their sex assigned at birth.
Experienced gender: one's sense of belonging or not belonging to a particular gender, aka gender identity.
Expressed gender: how one expresses one' s experienced gender.

Eunuch: an individual assigned male at birth whose testicles have been surgically removed or rendered non-functional and who identifiesas a
eunuch.

Gay: individuals who are sexually and romanticaly attracted to individuals of the same gender, aka homosexual.
Gender: aperson’s social status as male (boy/man) or female (girl/woman), or dternative category.

Gender assignment: assignment of gender to an individual. In typically developed newborns, theinitial gender assignment (aka ' ‘ birth-assigned
gender’’) is usually made based on the appearance of the externa genitalia

Gender binary: agender-categorization system limited to two options, male and female. Individualswho identify outside the gender binary may
use avariety of gender identity labels, including genderqueer or nonbinary.

Gender diverse: people who do not conform to their society or culture' s expectations for males and females.
Gender Dysphoria (GD) (capitalized): a diagnostic category in DSM-5, with specific diagnoses defined by age group-specific sets of criteria

Gender dysphoria (not capitalized): the distress caused by the discrepancy between one's experienced/expressed gender and one's assigned
gender and/or primary or secondary sex characteristics.

Gender expression: refersto how a person enacts or expresses their gender in everyday life and within the context of their culture and society,
in the form of one's name, clothing, behavior, hairstyle, or voice, and which may or may not fit the usual frame of socially defined behaviors
and characteristics associated with being either masculine or feminine.

Gender fluidity: refers to change over time in an individual’s gender expression or gender identity, or both.

Gender |dentity Disorder (GID): a diagnostic category in DSM-I11 and DSM-IV that was replaced in DSM-5 by Gender Dysphoria. Gender
Identity Disorder is an obsolete term now and should not be used.

Gender identity: one's identity as belonging or not belonging to a particular gender, whether male, female, or a nonbinary dternative, aka
experienced gender.

Gender Incongruence (capitalized): a diagnostic category (analogous to GD in DSM-5) proposed for ICD-11.

Gender incongruence (not capitalized): incongruence between experienced/expressed gender and assigned gender, and/or psychical gender
characteristics.

Gender non-conforming: individuals who do not conform to either of the binary gender definitions, as well as those whose gender expression
may differ from standard gender norms.

Gender perception: the objective interpretation of an individual’s gender expression.

Gender role: cultural/societal definition of the roles of males and females (or of dternative genders).

Gender transition: the process through which individual s ater their gender expression and/or sex characteristicsto dign with their sense of gender
identity.

Gender variance: any variation of experienced or expressed gender from socialy ascribed norms within the gender binary.
Gender-affirmation procedures: Procedures that help an individual affirm their gender identity including socia (clothes, name, pronouns),
medica (hormone, laser, surgery), and legal (changing their name, and gender on identification documents), aka gender reassignment.
Gender-affirming surgery: surgical proceduresintended to alter aperson’sbody to affirm their experienced gender identity, akasex reassignment
surgery, gender reassignment surgery, or gender-confirming surgery.

Contd...
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Gendered behavior: behavior in which males and females differ on average.

Genderqueer: an identity label used by some individuals whose experienced and/or expressed gender does/do not conform to the male/female
binary or who reject the gender binary.

Heterosexual: individuals who are sexualy and romantically attracted to individuals of the opposite gender.
Homosexual: individuals who are sexually and romantically attracted to individuals of the same gender, aka gay.

Intersex conditions: asubset of the somatic conditions known as** disorders of sex development’” or ** differences of sex development *‘inwhich
chromosomal sex is inconsistent with genital sex, or in which the genital or gonadal sex is not classifiable as either male or female. Some
individuals who report their identity as‘‘intersex’’ do not have a verifiable intersex condition.

Leshian: Term for women sexually and romantically oriented toward other women.

LGBTQIA+: Term used to collectively refer to leshian, gay, bisexua, transgender, questioning, queer, intersex, and asexual; and the plus sign
(+) denotes inclusivity to cover al different sub-sects like alies, pansexual, non-cisgender, and non-heterosexuals, aka LGBT, LGBTQ, or
LGBTQ+.

Misgender: when language is used that does not correctly reflect the gender with which a person identifies, aka misgendering.
Nonbinary: an individual whose gender identity is neither girl/woman nor boy/man.
Pansexual: an individua with a desire for all genders and sexes, aka omnisexual.

Pride flag: any flag that represents a segment or part of the transgender community. The colors reflect the diversity of the LGBT community
and the spectrum of human sexuality and gender, aka rainbow flag, LGBT flag, or queer flag.

Pride parade: an outdoor event celebrating transgender social and self-acceptance, achievements, legal rights, and pride, akapride march, pride
event, or pride festival.

Retransition: second or subsequent gender transition whether by social, medical, or legal means.

Sex assigned at birth: the sex or gender first assigned to an individua after birth, aka natal gender, birth-assigned sex, or gender assigned at
birth.

Sex: anindividual’ s categorization as biologically male or female, usually based on the genitals and reproductive tract.
Sexual orientation: an individual’s pattern of sexual attraction and physiologica arousal to others of the same, other, both, or neither sex.

Sexuality: Encompasses all aspects of sexual behavior, including gender identity, orientation, attitudes, and activity. Sexuality isemotional, socid,
cultural, and physical. Sexuality development begins in childhood and becomes more pronounced in adolescence [42,43].

Social transition: The process by which transgender children or adolescents adopt the name, pronouns, and gender expression, such as clothing
and haircuts, that match their gender identity.

They/ThemVTheir: Neutral pronouns used by some who have a nonbinary or nonconforming gender identity.
Trans. More recent umbrella term being increasingly used to avoid distinguishing between transgender and transsexual individuals.

Transgender: an umbrella term usualy referring to individuals whose experienced or expressed gender does not conform to normative social
expectations based on the gender they were assigned at birth.

Transgender man: A term to describe an individual who was assigned female at birth who identifies as a male, aka transman, female-to-male,
FTM, transgender male, transmasculine, or man of trans experience.

Transgender woman: A term to describe an individual who was assigned male at birth who identifies as a female, aka transwoman, male-to-
female, MTF, transgender female, transfeminine, or woman of trans experience.

Transition: the process whereby individuals usualy change from the gender expression associated with their assigned sex at birth to another
gender expression that better matches their gender identity.

Transphobia: negative attitudes, beliefs, and actions concerning transgender and gender-diverse peopleas a group, aka anti-transgender bias.

Transsexual: a term often reserved for the subset of transgender individuas who desire to modify, or have modified, their bodies through
hormones or surgery to be more congruent with their experienced gender.

aka-also known as, DSM-Diagnostic and Satistical Manual of Mental Disorders, ICD-International Classification of Diseases.

discrimination based on sexual orientation or gender identity
[107.

Population Estimates

The transgender population has been estimated by health
systems-based studiesto be 0.02-0.1%, survey-based studies
of adults to be 0.3-0.5% (transgender), 0.3-4.5% (all
transgender and gender diverse people), and survey-based
studiesof childrenand adolescentstobeashighas1.2-2.7%
(transgender), 2.5-8.4% (all transgender and gender diverse
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people) [12]. The Censusof India (2011), for thefirst time,
included the" other gender” asasex category who turned out
to be 487,303 in the total estimated population of 1.247
billion[23].

Legal Aspects Related to Transgender People

For along period, thetransgender community isfighting for
itslegd rights. Slowly but definitely, thingsaregoingintheir
way. The Government and Supreme Court havetaken some
proactive stepsto addresstheissuesrel ated to thetransgender

VoLuME 60—OcToBER 15, 2023



64

community [24]. For thefirst time, in 2014 this community
had its voice heard when the Supreme Court delivered the
NALSA (National Lega Services Authority) judgement,
which led to the recognition of transgender people as the
“third gender” [25]. Thetransgender community faced deep-
rooted prejudicesfrom society, and thelandmark judgement
of the Supreme Court in 2018, decriminalizing Section 377
(punishment for unnatural sex) of theIndian Penal Codehas
giventhem substantiveequality [26].

Recently, Madras High Court directed the Tamil Nadu
Government to make a glossary with suggestions of 24
words and expressions for adignified identity of the trans-
gender community [27]. The court directed media to be
sensitive while reporting about the transgender community
and suggested arranging seminars for building a queer-
friendly future, compilingwordsand expressionsto be used
whilereporting, and formal training tobegivento editorsand
reporters. The court observed that medical coursesamplify
gueerphobia and discrimination against the transgender
community and added that medical professionals should be
“non-judgemental and freeof moral and personal prejudices
about their patient’sidentity onthegender spectrum, or their
sexuality”. The court alsowarned of strict action against any
professional found indulging in “ conversion therapy”, i.e.,
changing anybody’ssexual orientation[28].

In October 2021, Calcutta High Court alowed trans-
gender persons to appear in Kolkata Police Recruitment
Examination [27]. The KeralaHigh Court, in March 2021,
held that transgender people should be alowed entry into
National Cadet Corps (NCC) [24]. In November 2021, the
Guwahati High Court directed the state government to take
appropriate measures to look after the health issues of the
transgender community [24]. The Delhi High Court directed
the state government to construct separate toilets for trans-
gender persons|[24].

The Karnataka Government made a policy to provide
reservations for transgender personsin state police recruit-
ment and introduced a 1% reservation for the transgender
community in government jobs [24]. States like Kerala,
Assam, and Tamil Nadu have established Welfare Boardsfor
transgender people[24].

TRANSGENDER PERSONS (PROTECTION OF
RIGHTS) ACT AND RULES

The Transgender Persons (Protection of Rights) Act 2019
(TPA) waspassed inAugust, 2019 and brought into effect in
January, 2020 [29]. It was the first legidative effort to
addresstheissuesof thetransgender community. Theact has
given the right to sdf-affirmation to individuas. In Sep-
tember, 2020, the Transgender Persons (Protection of
Rights) Rules werenotifiedin the Gazette of India[30]. The
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TPA recognizestransgender as* aperson whosegender does
not match with thegender assigned tothat person at birthand
includes trans-man or trans-woman (whether or not such
person has undergone Sex Reassignment Surgery or
hormone therapy or laser therapy or such other therapy),
person with intersex variations, genderqueer and person
having such socio-cultural identities as kinner, hijra,
aravani, andjogta.”

Provisions of the Transgender Persons

(protection of rights) Act and Rules

1. Certificateof Identity: Thetransgender personisallowed
to be recognized as such and have a self-perceived
gender identity. A transgender person may make an
applicationtotheDistrict Magistrate, in person, by post,
or onling, for a certificate of identity indicating the
gender as ‘transgender’. The application should be
accompanied by an affidavit and the report of a
psychologist, without any medical (meaning thereby
physical) examination. A revised certificate may be
applied only if the individual undergoes surgery, along
with a certificate issued to that effect by the Medical
Superintendent of the medical institution in which that
person has undergone surgery, to change their gender
either asamaeor afemale.

2. Rights and entitlements. The Central Government is
directed to provide the following rights to the trans-
gender community:

a. Prohibition againg Discrimination: It prohibits the
discrimination againgt a transgender person, including
denia of service or unfair treatment concerning i)
education; ii) employment; iii) healthcare; iv) accessto,
or enjoyment of goods, facilities, opportunitiesavailable
to the public; v) right to movement; vi) right to reside,
rent, or otherwise occupy the property; vii) opportunity
to hold public or private office; and viii) access to a
Government or private establishment in whose care or
custody atransgender personis.

b. Right of resdence: Every transgender personshd| havea
right to reside and beincluded intheir household. If the
immediate family is unable to care for the transgender
person, the person may be placed in a rehabilitation
center, ontheordersof acompetent court.

c. Employment: No Government or private entity can
discriminate againgt atransgender personinemployment
matters, including recruitment, and promotion. Every
establishment is required to designate a person to be a
complaint officer inthisregard.

d. Education: Educationa ingtitutions funded or
recognized by the Government shall provide inclusive
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education, sports, and recreationa facilities for trans-
gender persons, without discrimination.

e. Healthcare: The Government must take stepsto provide
hedlth facilities to transgender persons including
separate HIV surveillance centers, hormonal therapy,
and sex reassignment surgeries. The Government shall
review the medical curriculum to address the health
issues of transgender persons, promote research, and
provide comprehensive medical insurance schemes
(covering sex reassignment surgery, hormonal therapy,
laser therapy, or any other healthissues) for them.

f. Reservation: Government shal notify the general
category transgender personsin‘ other backward classes
to enable them to avail the benefits of vertical reser-
vation. This sub-rule shal not deny benefits to trans-
gender personsbel onging to other reserved categories.

0. Egablishments: Government shall create ingtitutional
andinfrastructurefacilitiessuch asseparatewardsinthe
hospital, washrooms, etc withintwo yearsfromthedate
of commencement of theserules.

h. Awareness. Government shal carry out an awareness
campaign to educate, communicate and train trans-
gender persons to avail themselves of the benefits of
welfare schemes, and their rights; eradicate stigmaand
discrimination against transgender persons, and mitigate
itseffects.

3. Egablishment of National Council for Transgender
persons: Itwill i) advisethe Central Government onthe
formulation of policies, programs, legidation, and
projects for transgender persons; ii) monitor and
evaluate the impact of policies and programs designed
for achieving equality and full participation of trans-
gender persons; iii) review and coordinate the activities
of dl the departments of Government and other
Governmental and non-Governmenta organizations
which are dealing with matters relating to transgender
persons; iv) redress the grievances of transgender
persons; and V) perform such other functionsas may be
prescribed by the Central Government.

4. Offensesand penalties. TheAct recognizesthefollow-
ing offenses against transgender persons: i) forced or
bonded labor (excluding compulsory government
service for public purposes), ii) denial of use of public
places, iii) removal from the household, and village,(iv)
physical, sexual, verba, emotiona or economic abuse.
Penaltiesfor these offensesvary between six monthsand
twoyears, andafine.

In addition to this, the Central Government has set up
shelter houses as part of the Garima Greh project, formu-
lated a support scheme named Support for Marginalized
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Individuasfor Livelihood and Employment (SMILE) under
theUnion Ministry of Socia Justiceand Employment, issued
directivesto conduct awareness programsfor child welfare
committees, juvenile justice boards, prison functionaries,
hedthcareofficias, and mediapersons, and madeaNational
Portal for transgender persons and started active training
programs enabling the issuance of identity cards to
transgender personsby the District Magistrate.

TheTPAiscriticized dueto afew issues[31]:

* Not addressing the provision of reservations for trans-
genderscompletely.

» Requiring certification of identity and not acknowledging
the salf-identification of transgender persons.

« Usdngthetermstransgender andintersexinterchangegbly,
which havedifferent meanings.

e Labor timings for transwomen should be equa to
cisvomen.

» Making crimeslikerape, etc against transgender persons
punishableby only 6 monthsto 2 years.

* Violating the transgender’s condtitutional Right to
Freedom of Residenceasthey must either stay withtheir
parentsor approach acourt.

< Not addressing concerns about recognizing rights in
marriage, divorce, and adoption.

Accordingto Guidelinesfor Blood Donor Selectionand
Blood Donor Referral, 2017 transgender people are perma:
nently prohibited from donating blood [32]. Despite many
developments in favor of the transgender community,
oppression, discrimination, queerphobia, and socia stigma
are ill prevdent. Attitudina change in the public is
required.

Work done by NGOs

The Association of Transgender Health in India (ATHI) is
conducting workshopsand educational programsto sensitize
medical students and healthcare professionals about the
issues related to transgender hedth. It has developed the
Indian Standards Of Care (ISOC-1) to help medical pro-
fessionals to address various health issues of transgender
people [14]. The Tata Ingtitute of Social Sciences, in
collaboration with Pernod Ricard India Foundation and
Collective Good Foundation, launched India sfirst academic
corporatefellowship program for transgender youth [33].

IMPLICATIONS FOR PEDIATRIC PRACTICE

A child may expressgender identity at an early ageor aslate
asadolescencebut usually by 10yearsof age[34]. So, these
children and adolescents are brought by the parents to
pediatricianswho aretheir primary medical providers, thus
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pediatricians should know how to support thechild withthis
normal manifestation of neurodiversity.

Role of Pediatrician

Early detection, support, and intervention to initiate early
gender-affirmative care by family and society. It is docu-
mented that if psychosocia gender-affirming careisstarted
early in childhood, it promotes well-being and prevents
dysphoria, which is sustained over the transition to adole-
scence[35].

Early pointers

Certain behavioral patterns may be noticed by parentsif the
child isin adilemmaleading to gender dysphoria. Younger
children may express their gender identity with role play,
showinginterestintoys, clothing, hairstyle, and mannerisms.
They get uneasy with games, and rolesin socid activities,
disliking gender-assigned washrooms. Young children may
outrightly say they are of another gender, become upset about
being misgendered, not liketheir name, or want to get rid of
their genitals. Older ones may self-harm and puberty isa
stressful phasefor them for obviousreasons. However, every
child or adolescent with gender incongruence will have a
unique presentation, and i ntervention optionsmay differ for
each.

Guiding Principles for Affirmative Care

The team in gender-affirmative care consists of parents,
pediatricians, society, teachers, socid workers, psycho-
logists, legal and ethicsmembers, pediatric endocrinologists,
and surgeonswho areinteracting with each other withafocus
on the child with gender incongruence. Pediatricians must
team up with parents to facilitate the gender-affirmation
process and the gender journey of the child to avoid gender
dysphoria. Factorsaffecting careareenumeratedin Tablel .

I ssues. Stigma, intolerance, discrimination, and aggression

AHA STATEMENT ON TRANSGENDER CARE

have an impact on the health and welfare of these children
alongwith other medical or psychosocia co-morbidity [36].
Transgender children, adolescents, and youth haveincreased
chances of depression, anxiety, eating disorders, self-harm,
and suicide. Thediscrimination and biastowardsthem lead
toaninternal conflict betweentheir appearanceand identity,
whichisfurther aggravated by poor accessto healthcare[6].
Thisushersmenta healthissuesand they resort to high-risk
behavior and substance abuse promoting lifestyledisorders,
physical and sexual abuse, and violence[37].

Creating nurturing environment: Transgender childrenand
adolescentsmay facephysical, emotional, and mental abuse
by their family members, whichmay |ead themtoleavetheir
own families and seek support from similar-minded com-
munity members [5]. Similarly, a discriminatory environ-
ment at school may |ead to stressand dropouts. Pediatricians
can help create social acceptance, nurturing environment at
school, family acceptance, and social transitionat thechild's
aswell astheparents’ level. Socia transitioninitiated by the
childif supported by thefamily and theschool isbeneficia in
reducing emational stress and curtailing adverse mental
effects[38].

Medical and surgical management of transgender
adolescents [12,39,40]

Hormonal treatment can include suppression of puberty
(Gonadotrophin releasing hormone analogs, alternative
progestiny, or induction of pubertal changes of affirmed
gender (oral estrogen for feminizing and injectable testo-
steronefor masculinizing). Induction can bedoneonly after
theconsent agei.e., 18 years. Both theseinterventionshave
advantages and disadvantages so there are stringent
digibility criteria(Box I 11). During feminization or mascu-
linization hormonal therapy thetarget levelsaretoreachthe
physiologica range (serum estradiol: 100-200 pg/mL and
serum testosterone: 300-1000 ng/dL respectively).

Tablel Factor sAffecting Gender-AffirmativeCare

Helpful

Barriers

¢ Addresswiththename, pronouns, and gender identity that the
individual prefers

« Supportiveresponse

« Socid transition - changing of external appearance(clothing,

hairstyl€), name, and pronounsto match one’sinterna gender

Mitigatedysphoria

Support childrento exploretheir gender

Inform about the effects of treatmentson futurefertility, and
optionsfor fertility preservation

¢ Involvegender affirmativeteam

¢ Acknowledgethelegal aspects

Provideinformation about gender-affirming medical interventions

Limited availability of gender-affirming care
Prejudice/misunderstanding of caregivers

Poor social, family, and peer acceptance of theindividud’s
gender identity

Expensivetransgender healthcare

Inappropriate use of drugsand hormones

Non-availability of healthinsurance and limited support from
the Government

Relatively few clinical programs

Transphobia(negative attitudes, beliefs, and actions
concerning transgender people)

» Lackof structuredtraining for heathcareprofessionals

Poor knowledge of thelaw and availablelegal support
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Essential criteriafor gender-
affirming trestment

Baseline assessment

Baseline investigations
TSH)

Pubertal suppression treatment

Gender-affirmative hormonal
treatment

Monitoring
 Every 3-6 months

» Every 6-12 months

e Every 1-2years

Gender-affirmative surgical
treatment

Box I Il Gender-affirming Treatment of Transgender Adolescents[12, 39, 40]

«  Diagnosed as gender incongruence as per the|CD-11

«  Theexperience of gender diversity/incongruenceis marked and sustained over time.

¢ Gender dysphoriaworsened with the onset of puberty

« Demonstrates the emotional and cognitive maturity required to provide informed consent/

assent for the treatment.

« Mental health concerns(if any) that may interfere with diagnostic clarity, capacity to consent,
and gender-affirming medical treatments have been addressed.
< Informed of the reproductive effects, including the potentia loss of fertility and theavailable

optionsto preservefertility.
¢ Reached Tanner'sstage 2 of puberty.

* Received at least 12 months of gender-affirming hormonetherapy or longey, if required, to
achievethedesired surgical result for gender-affirming procedures, unless hormonetherapy is
either not desired or ismedically contraindicated.

Height, weight, blood pressure, general physical examination, sexual maturity rating(SMR)
CBC, LFT, RFT, HbA1C, Lipid profile, Hormones (LH, FSH, Estradiol, Testosterone, Prolactin,

»  Gonadotropin-rel easing hormone analogs (GnRH analogs)
« dow-releasetriptorelin acetate, intramuscular 3.75 mg every 4 week

¢ Progestin preparations
¢ depot medroxyprogesterone
Induction of female puberty
e 17B-estradiol (oral)
Initiate at 5ug/kg/d and increase every
6 mo by 5 pg/kg/d up to 20 pg/kg/d
according to estradiol levels
Adult dose: 2-6 mg/day
e 17B-estradiol (transdermal)
Initial dose 6.25-12.5 pug/24 h (cutting 25 g
patch to ¥athen%%)
Titrateup by every 6moby 12.5ug/24 h
according to estradiol levels.
Adult dose: 50-200 g/24 hours

Pubertal suppression treatment
height, weight, sitting height, blood pressure,
Tanner’'sstage

transgender males:

LH, FSH, testosterone, 250H vitamin D
transgender females: LH, FSH, estradiol,
250H vitamin D

BMD using DXA

Boneageon X-ray of theleft hand (if clinically
indicated)

Core procedures in transwomen
¢ breast augmentation

¢ orchidectomy

e penectomy

¢ vaginoplasty

¢ clitoroplasty

¢ |abiaplasty

« vulvoplasty

*  corporectomy

¢ feminizing urethroplasty

Ancillary procedures in transwomen
¢ hair transplants

advancement of hairline

facial feminizing surgery
rhinoplasty

thyroid chondroplasty and voice

Induction of male puberty

« testosteroneesters(IM or SC)
Initiate at 25 mg/m2/2 weeks (or half this
doseweekly)
Increase by 25 mg/m?/2 weeks every 6 months
until the adult dose and target testosterone
levelsareachieved.
Adult dose: 100-200 mg every 2 week

Gender-affirmative hormonal treatment
height, weight, sitting height, blood pressure,
Tanner’sstage

transgender males:

hemogl obin/hematocrit, lipids, testosterone,
250H vitamin Dtransgender females: prolactin,
estradiol, 250H vitamin D

BMD using DXA
Boneageon X-ray of theleft hand (if clinically
indicated)
Core proceduresin transmen
¢ reduction mammoplasty
* hysterectomy and bilateral salpingo-
oophorectomy
¢ vaginectomy
« phalloplasty
¢ metaidoioplasty
» scrotoplasty
 urethroplasty
¢ placement of atesticular prosthesisand an
erectile implant/penile prosthesis
Ancillary proceduresin transmen
mandibular transplants
pectoral/ caf implants
facial masculinizing surgery
rhinoplasty
laryngeal and voiceaffirmative surgery
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afirmative surgery
e Thoracic shaping

¢ Abdominoplasty, liposuction, high-
definition body contouring
* Non-invasive aesthetic procedures

ICD: international classification of diseases, SVIR: sexual maturity rating, CBC: complete blood count, LFT: liver function test, RFT: renal
function test, HbA1C: hemoglobin Alc, LH: Iuteinizing hormone, FSH: follicle stimulating hormone, TSH: thyroid stimulating hormone, GnRH:
Gonadotropin: releasing hormone, BMD: bonemineral density, DXA: dual-energy X-ray absor ptiometry. 2Gonadotropin and sex steroid levelsare
assessed for gonadal axis suppression. If thegonadal axisis not completely suppressed, theinterval of GnRH anal og can be shortened or the dose
increased. Anthropometric measurements and X-rays of the left hand to monitor bone age are for evaluating growth and dual-energy X-ray
absorptiometry scans assess the bone mineral density. PSex steroid levels are assessed to ensure endogenous sex steroids are lowered and
administered sex steroids are maintained at a level appropriate for the treatment goals. Erythrocytosis, hypertension, excessive weight gain, lipid
changes are to be monitored in transgender males while hypertension monitoring in transgender females.

» Thoracic shaping

e Abdominoplasty, lipofilling, high-definition
body contouring

« Non-invasive aesthetic procedures

Speech therapy and voice coaching areintegral parts of
care. A “voice and communication specidist” help may be
needed to dlow transgender adol escentsto converseper their
gender identity.

Gender-affirmation surgery can beonly performed when
the transgender has attained the age of legd maturity and
demonstratesthe emotional and cognitivematurity required
to provide informed consent. The transgender should be
living in a gender-congruent role for at least 12 months
before undergoing gender-affirmative surgery and the
reproductive options should be discussed before. It is
performed by experts in the field following al legal
provisions and after an explanation of success rates and
complicationsof variousprocedures. After treating aperson
inapediatric setting transition to adult healthcare servicesis
taken careof by theteam.

A potentially harmful approach is reparative (conver-
sion) therapy to the gender assigned at birth becausenegative
reinforcement leads to substantial mental and social health
consequences, thusit isnot recommended and isharmful and
unlawful [28, 41].

A few tools are recommended to guide familiesin the
gender-affirming healthcare journey of their children like,
finding affirming providers-medical team, being preparedto
share, identifying friends and family who can support the
gender journey, finding asupport group (like Sweekar: The
Rainbow Parentsgroup), knowing the medications, getting
the proper screeningsfor long-term hedlth issues, having the
medica history toinformtheprovider of risk factorsand aso
guide gender-affirmative interventions, making the child
exerciseregularly and maintaining ahealthy diet, especialy
with hormonetherapy, knowing transgender rightsto handle
discrimination better and asking questionsand building trust
with the medical provider. Pediatricians should lead and
employ the LEARN strategy (L - Look, Listen, and Learn
from the child, the child’s gender identity, E - Educate saif,
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parents, and society, A - Advocate the rights of the child at
home and educational institution, R - Resourcefor parents
childrenand society, and N- be Non-judgmental) [14].

Theissueof transgender (or gender identity) should not
be confused with disorders of sex development, or with
sexual orientation (other than the societal norm of hetero-
sexud orientation). Inthefuture, gender identity may become
another component for screening inthe pediatrician’soffice
for care of thefamiliesinadignified manner asaspectrum of
gender poles.

RECOMMENDATIONS

e Gender is not a binary concept with male and femae
being thetwo poles, but awhol e spectrum existsbetween
thetwowhich may beablend.

«  Educationabout gender variation and fluidity should be
incorporated into the school curriculum to develop a
non-binary andinclusivesystem.

e Acceptance of LGBTQIA+ or transgender-specific
diversity and providing a gender-neutral and affirming
environment with awarenessin society.

e Transgender people are prone to face stigma,
discrimination, victimization, and abuse, which can
cause significant physical and mental hedth issues
leadingtoahighrisk of substanceabuseand suicide.

e Thegenderidentity of anindividual should berespected
with a sensitive and non-judgmental approach to miti-
gategender dysphoria.

e Schools, work, and public places should have gender-
neutral restrooms and other facilities for gender-non-
conformingindividuals.

e The spectrum of gender identity variation and incon-
gruence should be included as a part of medical educa
tionto promotetraining in gender-affirmative practice.
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Pediatriciansdealing with atransgender child should not
presume the gender identity or sexua orientation but
should enquireabout the client’ sdescription of sdif.

Gender incongruencerequiresamulti-disciplinary team
approach to deliver affirmative careincluding a pedia-
trician, child and adolescent psychiatrist, clinical
psychologist, pediatric endocrinologist, gender-
affirming surgeon, and speech therapi<t.

Every trans-child will require individualized care,
honoring preferred name and pronouns, and informed
choicesabout medical gender-affirmativecare.

Medical intervention should only follow the informed
assent of adolescents and the consent of their primary
caretaker.

Gender-affirmative hormonal intervention and genital
surgery can be done only after the legal age of consent
i.e, 18years.
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Guidelines for screening and management of congenital hypothyroidism in neonates have been recently updated by the American Academy
of Pediatrics (AAP). This article compares new AAP guideline with the Indian Society for Pediatric and Adolescent Endocrinology (ISPAE)
Guidelines, 2018 and lists the changes in screening, diagnosis, and management of congenital hypothyroidism suggested in the new

guidelines, along with clinical utilization in the Indian scenario.

Keywords: Newborn, Thyroxine, Thyroid stimulating hormone.

arly detection of congenital hypothyroidism
(CH) through newborn screening (NBS) and
prompt treatment can prevent morbidities [1].
ndian infants are at higher risk of CH (approxi-
mately 1in 1000) because of ethnicity, increased survival of
very low birth weight (VLBW) neonates, and endemic
iodinedeficiency bets. However, countrywide NBShasnot
yet been established. The practice guidelines for CH in
Indiawerelast given by thendian Society for Pediatric and
Adolescent Endocrinology (ISPAE) in2018[2,3].

Recently, the American Academy of Paediatrics (AAP)
has published the clinical practice guidelines for CH [4].
The important changes in detection, diagnosis, trestment,
and follow-up of children with CH, and itsimplication for
Indian neonates are discussed in this update. The com-
parison between the AAP-2023 and ISPAE-2018
guiddlinesareenumeratedin Tablel.

NEWBORN SCREENING

The new guideline suggests CH-NBS by measuring
primary thyroid stimulating hormone (TSH) in dried blood
spot (DBS), preferably at 48-72 hoursof agein al neonates.
IntheIndian setup, considering earlier hospital discharge of
term healthy neonates and simultaneous screening of other
metabolic disorders, DBS may be preferred over cord
sampleand sampling timing may bepreferred at 48-72 hour
rather than after 72 hour of age. However, intheclinical set-
up with hospital discharge before 48 h or high chance of
failure of recall, cord blood TSH may be considered. The
unit of TSH value may be expressed in whole blood or
serum (serum TSH is approximately 2.2 times the whole
blood TSH), and all TSH valuesinthisarticle areexpressed
inserumunits.

INDIAN PEDIATRICS

Preterm (gestational age < 32 weeks) or VLBW infants
are at risk of transient hypothyroxinemia of prematurity or
delayed TSH rise, so second NBS is recommended at 2-4
week; and gestational age-specific TSH references should
be followed [5]. As the peak period of delayed TSH
eevationisaround 8 weeks of age, further retesting after 4
weeksor at 36 weeks post menstrual age (PMA) (whichever
is earlier) is recommended, if second NBS is done at <36
weeksPMA.

When NBSiscoallected beyond thefirst week of age, an
age-adjusted TSH cutoff isrecommended asopposed to the
fixed TSH cutoff of >20 mIU/L recommended by ISPAE
Tablell [5,6]. However, by reducing the TSH cutoff with
age advancement there will be a demand for confirmatory
testing in alarge number of neonatesto identify afew mild
CH cases[7]. Hence, age-specific TSH cutoff may be used
in individua institutional protocols (targeting not to miss
mild CH cases); and the TSH cutoff > 20 mIU/L may be
adoptedin national programs.

New guidelinesuggestsmeasuring freethyroxine (FT4)
in place of thyroxine (T4) in confirmatory testing to elimi-
nate thefal se positivity in cases of thyroid binding globulin
(TBG) deficiency. To avoid delay in initiation of treatment
of severe CH cases, levothyroxine (L-T4) supplementation
should beinitiated upon NBS-TSH valuesabove 40 miU/L
(vsNBS-TSH > 80 mlU/L recommended by | SPAE), after
taking the confirmatory serum sampleand for any abnormal
TSH <40 mlU/L, aconfirmatory testingispreferred earliest
within24 hours.

When the clinical symptoms favor CH, such asalarge
posterior fontanelle, macroglossia, umbilical hernia, pro-
longed jaundice, congtipation, lethargy, or hypothermia,
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Tablel Screeningand M anagement Guideinesof Congenital Hypothyroidism Recommended by thelndian Society for Pediatric
and Adolescent Endocrinology (I SPAE)-2018 and theAmerican Academy of Pediatrics(AAP)- 2023 Guidelines

ISPAE, 2018[2,3] AAP, 2023 [ 4]
Newborn Screening (NBS) Sample Cord blood or hedl prick dried blood spot DBS-TSH at 48-72h of age.
(DBS)-TSH on postnatal day 3-5.
NBS-TSH cutoff for confirmatory test. * TSH >20mlU/L inboth cord blood and « TSH- age-specificreference.
postnatal NBS> 48 h of age.
* NBStaken24-48hof age- TSH >34 mlU/L.
Timing of second NBSfor preterm<32wk, ¢ 2-4wksof age « 2-4wksof age
VLBW infant « |f second NBSat <36 wk PMA, repeat 4
wk later or at 36 wk PMA, whichever is
earlier.
TSH cutoff for preterminfant TSH referencesameasterminfant. Gestational age-specificNBS- TSH
reference.
Interpretation of NBS and subsequent action  « TSH >80mlIU/L - Take confirmatory * TSH >40 mlU/L - Take confirmatory
sample, start L-T4. serumsample, start L-T4.
* TSH40-80 mIU/L, immediateconfirmatory * TSH <40mlU/L -immediate
test. confirmatory test.
e TSH 20-40mIU/L - repeat TSH after
7-10days.
L-T4treatment on confirmatory test e LowFT4(<1.1ng/dL) or T4<8ug/L e LowFT4andraised TSH
irrespectiveof TSH. « Low FT4, Norma or low TSH-

evaluationfor centra hypothyroidism
beforeL-T4 treatment.
Inmild CH cases » Mildlow FT4(<1.17ng/dL) or T4< 10 ug/L
withTSH >20mIU/L if age<2wk and
>10mIU/L if age>2wk

e Persigtently TSH>10mIU/L atage>3wk  « TSH >20mlIU/L onconfirmatory test.
* Persistently TSH >10mlU/L at age

>4wk
Modeof administrationof L-T4 * Ora L-T4 givenat aconsistent timeand « L-T4 should be administered consis-
manner. tently inthetiming and manner of
administration.

« |f enteral administrationisnot possible-
intravenously L-T4 may begiven.

« Particular brand or generic preparation
from singlemanufacturer should use.

Doseadjustment « L-T4 doseshould not bedecreased with » Downward adjustment may be needed
asinglevalueof T4 abovethenorma range.  toavoid overtreatment, after FT4/TSH
evaluation at 2wk of age.

Follow-up e T4/FT4a 2wks, then, T4/FT4and TSH - e FT4/TSH - 1-2wk then every 2wk
at 1 month follow up. until normal TSH.

« Every 2 monthly up to 6 months e In1st6mooflifein1-2mo,
« 6 months-3years- every 3monthly then2-3monthly from6mo-1y.
 After 3years-every 3-6 months. « Between 1-3y 3-4 monthly.

« After 3y - every 6-12 mo.

Re-evaluation of thyroid axis « Possihility of transient congenital * Requiringlower doseL-T4 (<2ug/kg/d)
hypothyroidism.  Absenceof abnormal TSH levelsduring

treatment.
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Tablell Age-specificThyroid Simulating Hor mone Reference
for Term and Preterm Infants[5,6]

Age TSH (mlU/L)2
Terminfent
Cord 2.22-10.66
1st day 2.69-26.5
3rd day 2.8-18.6
Tthday 1.34-12.08
10thday 1.19-10.72
14thday 1.72-7.87
28thday 2.02-4.9
Preterminfent®
22-27wk GA
lwkage 14
3-4wk age 11-11.8
36wk PMA 9
28-31wk GA
1wk age 131
3-4wk age 82-9
36wk PMA 8

a95th percentile TSH level. GA-gestational age, PMA- post-menstrual
age.

measurement of TSH and FT4 in a venous sample is
advised, evenif NBSisnormal.

EVALUATION FOR ETIOLOGY

Thenew guidelineemphasizeson genetictestingin primary
CH cases associated with syndromic infants or clinica
features suggestive of a genetic condition or centra CH
infants or when genetic diagnosis may influence clinical
management. Asmonogenic mutations are associated with
thyroid dysgenesis, dyshormonogenesis or hypothalamic-
pituitary development, genetic testing may help to identify
the etiology of CH [8,9]. Based on regiona facility and
financial competence, imaging and genetic testing may be
orderedinindividual casebasis.

Assessment for Permanence of

thyroidism

Hypo-

Presence of thyroid agenesisor ectopiain ultrasonography,
high TSH more than 10 mlU/L after one year of treatment,
or the requirement of ahigher dose of L-T4 during the first
year of life are predictors of permanent CH [10,11] as per
AAP guiddines. If the patient is adequately treated with a
low dose of L-T4 (<2 meg/kg/day), atrial-off L-T4 supple-
mentation should beconsidered at 3yearsof age.

MANAGEMENT AND FOLLOW-UP

Presence of low FT4 irrespective of TSH level (low FT4
andraised TSH, or low FT4 and normal or low TSH-central
hypothyroidism) on confirmatory test, suggest for L-T4
supplementation. Need for L-T4 supplementation in mild

INDIAN PEDIATRICS
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CH is explained by physiologica deficit of thyroxine
hormone as per hypothal amic-pituitary axis. In absence of
strong evidence for treatment of mild CH cases, the TSH
threshold for L-T4 initiation isbased on expert opinion, and
either ISPAE or AAPguiddinescan befollowed.

L-T4 tablet should be given in a consistent time and
manner; and preferred from a particular brand or generic
tablet of same manufacturer. Alternatively, intravenous L -
T4 may be used when enteral administrationisnot feasible
[12]. In CH resistanceto L-T4, the addition of liothyronine
(L-T3) hasbeen suggested [13].

AAP gives more priority to close monitoring of serum
TSH and FT4 during the first year of life because of the
relatively rapid growth during infancy, increased metabolic
clearance of thyroid hormone, and risk of overtreatment of
L-T4. The initial downward adjustment of L-T4 may be
attempted after 2 weeks of starting treatment to avoid over-
trestment [14] as compared to suggestion of no downward
adjustment of L-T4 with a single higher level of FT4 in
ISPAE.

These AAP guiddinesin adevel oped country scenario
aimed to eliminate the morbidities from CH inspite of
universal NBS practice and establish the etiology in diag-
nosed cases of CH. Whereas, we herein re-emphasize the
need to implement universal NBS, and ensuring optimal
trestment in diagnosed cases of CH in developing country
likelndia

Funding: None; Competing I nterests: None stated.
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The October, 1973 issue of Indian Pediatrics included an
articleon geneticsand diagnosti c aspectsof short stature[1].
The article provided alogicd clinical framework towards
approach to short stature that was congruent to a primary
geneticdisorder. Inthe present era, molecular testing options
have improved our understanding of the

incorporating awiderangeof differentia diagnoses. Thefirgt
few reports of people with significant short stature are of
individuals who participated as artists and courtiers[2]. It
was only later that the physical, psycho-social and mental
well-being of children with extreme short stature (patho-
logical) received priority as a medica

etiology of short stature. The reference
paper [1]; however, provides an insight
into a rationa clinical approach for
genetic short stature.

THE PAST

Wadia, et al. [1] reported observationson
62 children who werereferred with short
Stature (defined as height below 100
centile). Thediagnostic framework inclu-
ded pedigree anadysis, developmental
milestones, associated complaints,
anthro-pometry, phenotype evauation,
radio-logical studies and special
investigations. The authors excluded

condition suggesting the need for diag-
nosisand trestment. Further researchinto
neuroendocrinology improved theunder-
78 standing of the growth hormone (GH)-
4 1 insulin like growth factor (IGF) axisin
» the regulation of growth. Growth moni-
toring was identified as a key processin
pediatric care that provided impetus to
generation of referencegrowth data.

Theisolation of pituitary derived GH
in 1950s, and development of recombi-
nant human GH (rhGH) later in 1980sfor
trestment of growth hormonedeficiency
(GHD) was a mgjor breakthrough [3].

childrenwith systemic disordersand other
conditions where growth failure could be secondary to a
systemic disease.

The most common etiology of short stature was osteo-
chondrodystrophies that was suspected in disproportionate
short statureand confirmed by radiography. A normd clinical
phenotype suggested further work-up for hormonal defi-
ciency that was the second most common etiology. The
authors also identified chromosomal disorders like Turner
syndromeand Down syndromeand afew inherited systemic
disorderslikesphingolipidosis[1].

Theauthors concluded therole of apedigreeanaysisin
determining the genetic basis of adisease, also mentioning
alongside the fallacy of anegative family history [1]. Even
though therewerelimited molecular servicesavailablefifty
years back, a good clinical assessment including history,
anthropometry and basic investigations helped achieve a
diagnosisinthesepatients.

HISTORY
Short stature has always been a broad medical disorder,
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rhGH is now aso approved for use in
non-GHD conditions including small for gestational age
(SGA) with no catch-up, and genetic conditions namely
SHOX gene haploinsufficiency, Turner syndrome, and
Prader-Willi syndrome[3].

THE PRESENT

Height isthemost heritable human trait that resultswith the
cumulative effects of numerous genes. A large number of
single-nucleotide polymorphisms (SNP) have been identi-
fied in genomewide association studiesthat arecommonin
the population and account for amost 20-40% inter-
individual variationingrowthindifferent ancestries[4].

The classfication of short stature has evolved to
incorporate mechanism of growth failureand theunderlying
molecular defects. Over time, novel genetic causesfor short
stature have been recognized through accessibility to newer
genetics testing methods. The genetic aberrations in the
pituitary transcription factors(like PROP1, HESX1, LHX3),
mechanisms governing GH rel ease and action through GH
receptors (GHRHR, GHR, GHSR) and signalling molecules
like STAT1, STAT3, arenow known[5].
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The standard approach to a child with short stature
includesadetailed clinical assessment and investigationsto
exclude common systemic disorders, and diagnose skeletal
dysplasia or hormonal disorders. Genetic testing for short
stature should be offered in children with idiopathic short
stature (1SS) or short stature of undefined etiology, children
born SGA particularly in the absence of maternal disease
and/or placental dysfunction, in those suspected with a
genetic disorder without a clear phenotype, or if thereisan
endocrine disorder in which a molecular diagnosis can be
reached likefamilid GHD [5].

Gentic testing has evolved from simple karyotype and
single-gene sequencing to further look for monogenic
disorders or aspecific group of genes. In alarge European,
multi-ethnic cohort of pre-pubertal children with ISS, a
search for mutationsin genesledtoadiagnosticyield of 10%
[6], consistent with other studieswhereyieldsranged from 2-
16.5%[7,8]. A few identified genesinclude SHOX, ACAN,
NPR2 and genesknownto beinvolvedinthe GH-IGF-1 axis
[7-9]. Thestudy highlighted theneed to maintain adegree of
suspicionfor skeleta dysplasias (ACAN, MMP13 mutations)
and chromosomal disorders like Noonan syndrome
(PTNPN1L). Advanced molecular investigationsincluding
targeted sequencing [8], next generation sequencing
methods in candidate genes [6-8], and whole exome
sequencing[8], haveimprovedthediagnosticyiedto 33%in
ISS. A similar study from India[10] analyzed 455 causes of
short stature and found recognizable genetic syndromesin
themajority (65%) who presented with proportionate short
stature. Lysosomal storage disorders or skeletal dysplasia
were commonly identified in the disproportionate short
stature group. The microarray provided adiagnosisin 50%
casesand next-generation sequencing washel pful inoneout
of six cases (16%) [10]. The significance of a meticulous
clinical assessment, pedigree andysis and a systematic
diagnosticwork-up washighlighted[10].

CONCLUSIONS

Genetic testing has deciphered new molecular mechanisms
that govern growth and confirm rare genetic disorderswith
short stature. Thisreiteratesthe need for ajudiciousclinical
approach in children with short stature that should be

TALEOF FIFTY YEARS

substantiated with genetic testing for a confirmatory diag-
nosis. Targeted gene panels for genes involved with hor-
monesand growth axisare hel pful. Similarly, targeted gene
testing for skeleta dysplasia in the presence of a clinical
gestalt provides a confirmatory diagnosis. Next generation
deep resequencing methodshavetheir placeinthediagnostic
toolkit, as does exploring the whole exome for novel muta-
tionsin both known and unknown genes related to growth.
However, caution should be exercised to avoid an injudi-
cious array of molecular investigations that may not be
rewarding and may instead add to theanxiety of theclinician
andthefamily.
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RESEARCH LETTER

Conjunctival Involvement in Infantsasan
Unusual Symptom of Omicron XBB.1.16
Driven Surge

We describe clinical characteristics of severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) infected children during
the XBB.1.16 variant-driven surge in April, 2023 in India. A signi-
ficantly higher positivity rate in young infants than in older
children (37.4% vs 13.3%; P<0.001), and a predominance of
respiratory symptoms were noticed. Notably, non-purulent con-
junctivitis was found in 36.8% of SARS-CoV-2 positive infants.
All recovered with symptomatic treatment as outpatients.

Keywords: Covid-19, Eye, Outcome, SARS-CoV-2.

A new surge of coronavirusdisease (COVID-19) caseswas
noticed in India from the first week of March, 2023. The
number of daily cases aswell as active cases steadily rose
withmorethan 11,000 casesreported onApril 14, 2023, and
the active case tally rose to around 50,000 [1]. A new sub-
lineage of the Omicron variant of severe acute respiratory
syndromecoronavirus-2 (SARS-CoV-2) caled XBB.1.16 was
behindthissurge[2]. Accordingtothelatest INSACOG data,
this sub-variant now represents 80% of al the isolates
sequenced and uploaded to their site[ 3].

Thissingle-centre descriptive study was conducted at a
secondary level, exclusive pediatric hospital of western Uttar
Pradesh, fromApril 4, 2023, to May 3, 2023, duringthesurge
of COVID-19 caused by the X BB.1.16 sub-lineage. Thestudy
was conducted to describe the clinical characteristics of
pediatric COV1D-19 during thissurge. All outdoor pediatric
casesvigiting thishospital with arespiratory or febrileillness
wereasked to undertakea SARS-CoV-2 reversetranscriptase
—polymerase chain reaction (RT-PCR) or rapid antigen test
(RAT). Both RAT and RT-PCR wereemployedto confirma
case. However, al RAT-positive sampleswere re-analyzed
with RT-PCR to assess cycle threshold (Ct) values. Key
demographic characteristics like age, sex, weight, contact
history, presenting signs and symptoms, and comorbidities
of all these children were recorded. SARS-CoV-2 positive
children were grouped into four cohorts based on their age:
infants (0-11 months), young children (12-59 months), ol der
children (above 60-143 months), and adol escents (144-215
months).

Out of 258 children with suspected features who
presented during the study period, the parents of 196 (91
younger than one year and 105 older) could get the RAT or
RT-PCRtest donefor the SARS-CoV-2. Of these, 48 (24.49%)
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children had either of these two tests positive. All these 48
positive casesimproved with the symptomatic treatment on
anoutdoor basis. Thetotal duration of acuteillnesswas 1-3
days. Thedetailed clinical featureshave been describedinto
two groups — young children (0-59 months) and older
children (60 months and above) (Table I). On sub-group
analysis, it was noted that infants below one year had a
significantly higher positivity ratethan older children (37.4%
vs13.3%, P<0.001).

Likethethirdwaveof COVID-19in India, thisoutbreak
also caused mild brief symptomaticillnessin children[4,5].
Most affected children only had a mild respiratory illness
characterized by fever, cold and cough that resolveswithin
one to three days. Acute respiratory symptoms were
prominent in all except six children. Expectedly, symptoms
like headache, muscle pains and body aches, throat pain
wereseen exclusively inolder children. Unlikethe previous
BA.2 Omicronwaveinwhichthegastrointestinal symptoms
predominated in young infants; mainly respiratory symp-
toms were noticed dominating the clinical picture of this
surge[4]. Noneof theolder children complained of anosmia
or lossof taste.

Though, we could not perform genetic sequencing, we
believethat most positive casesrepresented XBB.1.16 sub-
variant infection. The cycle threshold values for nucleo-
capsid and ORF1ab geneson positiveRT-PCRvaried from 18
to23. Although, we could noticeafineerythematousrashin
threeinfants, no caseresembling thefeatures of multisystem

Table | Clinical Characteristics of Children With
Coronavirus Disease (COVID-19) in Bijnor, April-May,
2023

Clinical features 0-59mo (n=38) =60 mo (n=10)
Highfever (>102 °F) 3(7.9 0
Rhinorrhea 26(68.4) 2(20)
Conjunctival involvement 14 (36.8) 0
Throat pain 0 2(20)
Cough 22(57.9) 6 (60)
Loose stools 6(15.8) 0
Vomiting 10(26.3) 2(20)
Paininabdomen/colic 11(28.9) 0
Finerash 3(7.9) 0
Myalgia/bodyaches 0 3(30)
Headache 0 4(40)

All values in no. (%).
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inflammatory syndromewas seen. Family history of similar
acuteillnesswaspresentinonly four children.

One notable finding of the study was the presence of
itchy, non-purulent conjunctivitiswith mucoid dischargeand
sticky eydidsin 14 infants(36.8%). Thismanifestationwas
not seen amongst infantsduring the past COVID-19 waves,
especidly inthisregion; athough, frank conjunctivitiswasa
commonclinical presentation of COVID-19duringtheearly
part of itsemergencein someregions|[6]. Later, thisclinical
sign was not considered to be akey finding of COVID-19.
Many respiratory viruses like adenovirus, influenza, RSV,
measles, etc are more commonly associated with conjunc-
tival involvement [7]. However, unlikein these viral infec-
tions, the conjunctival afflictionwasmild and not associated
with marked redness and purulent discharge in the current
outbreak. Onelimitation of thecurrent study istheinability to
test all children with suggestive symptoms.
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CLINICAL CASE LETTER

Urachal AnomaliesDuring
Infancy: A Case Series

Persistent embryonic remnantsof alantoisrepresent urachal
anomalies. Incompleteinvolution at either end can giverise
to patent urachus, umbilical-uracha sinus, vesicourachal
diverticulum, and urachal cyst. We came across a series of
uracha anomalies during a 6 months period at a tertiary
hospital with 1500 deliveries annually. This clinica
encounter with apresumed rareentity triggered thereview of
evidence, focusing on presentation and management. Pare-
ntal consent was obtai ned for reporting non-identifying data.

The individual presentation is elaborated below and
summarizedin Tablel.

Case 1: Ultrasonography of the abdomen done during the
fourth week of lifefor apreterm female (30 weeks 2 days)
with delayed detachment of the umbilical cord (Fig. 1A),
showed a24 mmlong hypoechoic tract, extending from the
umbilicusto the dome of the urinary bladder. Excision and
umblicoplasty wasadvised by surgeon. Surgica explo-ration
ruled out patency at thelevel of bladder. Histopatho-logy of
the excised tract showed fibro-myxoid tissue with blood
vessdl, muscle bundle, and lymphoplasmacytic infiltrate,

&)

consistent with an uracha remnant. She made a quick
recovery post operatively.

Case 22 An 18-daysold presented with features of
omphadlitis(Fig. 1B,). Antibioticswere started after sending
septic workup. Peculiarly wide and wet appearance (Fig.
1B,) intrigued the need for ultrasonography which showed a
29.4mminflamed hypoechaictract fromtheumbilicustothe
bladder. Repeat ultrasound after 5 days showed increased
collection (size34.9 mm) consi stent with clinical worsening
and risinginflammatory markers, confirming acomplicated
urachal sinus. Puswasdrained and theinfected sinusexcised
surgically. She was discharged as her clinical condition
improved on antibioticsas per culturesensitivity pattern.

Case 3 and 4: Routine visit at 6 weeks drew attention to
peculiar gppearance of umbilicus(Figs. 1C, 1D). Ultrasound
confirmedthe UA , managed conservetively.

Case 5: A late preterm with purulent umbilical discharge,
and polypoid structure (Fig. 1E) within the umbilicus
presented at 1 month. Ultrasonography showed a small
urachal sinus, whichwasmanaged conservatively.

Case 6: A 1-year-old boy with intermittent umbilical dis-
charge had awet-appearing, erythematousumbilicuswitha
tubular structure at the base (Fig. 1F). Ultrasonography

Fig. 1 Spectrum of abnormal appearance of umbilicusasanindicator of underlying uracha anomaly. a) Case 1: wet appearing umbilical
stump with failure to separate at the base even at 3 weeks of age; b) Case 2: wide, swollen umbilicus with periumbilica erythemaand
indurationinaneonate; ¢) Case 2: reddish granulomalikestructure at the base of theumbilicusat 6 weeksof age; d) Case 3: granulomatous
structureat the base of umbilicusat 6 weeksof age; €) Case4: small pinkish polypoid structureseenwithintheumbilicusinal monthinfant;
f) Case5: asmall tubular structure seen at the base of wet gppearing umbilicusin an infant; g) Case 6: small polypoid structure seen at the
base of theumbilicusat 4 weeksof age.
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revealed awell-defined, anechoic, thin-walled urachal cyst.
Hewastreated with ashort course of oral antibiotics.

Case 7: A small uracha sinuswas detected incidentally on
thescan doneat 4 weeksof agefor inguinoscrotal swelling. A
subsequent umbilical examination revealed asmall polypoid
structureat thebase (Fig. 1G).

Uracha anomalies have been visudized in 99% of the
asymptomatic children screened using abdominal ultra-
sonography [1]. Whereas, in apopul ation based study from
Canada, 1% of al screened patients were noted to have a
urachal remnant, with amale preponderance[2,3]. Urachal
anomalies are often detected incidentaly [4]. The size,
location, and the age of the patient determine the clinical
presentation. Typically, a patent urachus manifests at birth,
while the others tend to be asymptomatic or present later
[3,5]. Symptoms range from umbilical discharge, urinary
leskage, polyp or granulation tissue to abdomina dis-

CLiNicAL CASELETTER

comfort, swelling, fever, and recurrent urinary tract
infections [4]. A detailed physica examination along with
imaging can establish the diagnosis in most cases [6]. We
found an atypical appearance of the umbilicus in form of
wide diameter, persistent granulomatous or polypoid
structure at the base, edematous or wet appearance, and
delayed stump healing as pointers to underlying urachal
anomalies, akintoapreviousreport[7].

Plain ultrasonography isthebest screening modality with
a high diagnostic accuracy of 90% [6]. UA are seen as
luminal, hypoechoic structure visualized till the level of
bladder; while the normal obliterated uracha remnant
(median umblical ligament) is visualised as a non-luminal
fibrousgrey band[3]. Patent vitellointestinal (V1) ductisan
important differential diagnosisseenasatubular, fluidfilled
structure with ablind end. Asymptomatic urachal remnants
which aresmaller than 22.5 mminlength (95th centile) can
be considered physiological [1]. Infection is the most

Tablel Clinical, Radiological, and M anagement Detailsof BabiesWith Urachal Anomalies

Case Ageat GA Gender Presentation Length, Differential Final Management

diagnosis (wWk) width (mm) diagnosis diagnosis

1 3wk 30+2 female Deayedcorddetachment 24,115 Patent urachus, Symptomatic ~ Surgical excision
beyond 3wk of age, wet omphalitis uracha sinus  donefor failure of
appearing stump cord healing.

Discharged home
after feedingtransi-
tionand weight gain.

2 18d 38+1 femde Umbilicd swelling,pus  34.9,18 Omphalitis Complicated  Surgical drainageand
dischargeandirritability uracha sinus  excision, pusculture

grew MRSA. Doing
well onfollow-up.

3 6wk 37+2 mde Umbilical granuloma 105,5 Umblical Smdll urachal  Managed
withbleeding granuloma sinus conservatively,

follow-upscanat 3
mo age confirmed
obliteration.

4 6wk 38+2 femde Asymptomatic 131,11 Umblica Small uracha Managed

polyp sinus conservatively
Follow-upscanat 3
mo of ageconfirmed
obliteration.

5 4wk 36+3 mde Umbilical discharge, 10.7,9 Umblica Small uracha  Oral antibioticsand
erythema, and small polyp sinus closefollow-up.
pinkish polypoid structure Resolutionat 6 moon

review scan.

6 ly 39 mae Intermittent umbilical 5,45 Omphalitis Small uracha  Oral antibicticsand
discharge cyst under closefollow-

up.

7 4wk 35+4 made Asymptomatic, incidental  8,5.5 Umblical Small uracha Resolvedon
finding granuloma sinus follow-up.

MRSA: methicillin resistant staphylococcus aureus.

INDIAN PEDIATRICS

VoLuMmE 60—OcToBER 15, 2023



CLiNicAL CASE LETTER

common complication of urachal anomalies, followed by
urinary tractinjury, hemorrhage, rupture, bowe obstruc-tion,
and malignancy [4,5], with up to 25% of cases of patent
urachushaving an underlying bladder outlet obstruction[8].

Intheabsence of consensusguidelines, theusud practice
istointervenesurgically to avoid therisk of complications,
recurrent infection, and possible malignant transformation.
However, there has been a gradua shift towards a
conservative approach for most formsof urachal anomalies
[9]. Researchers have reported spontaneous regression in
majority of the casesyounger than 6 months, children being
at lower risk for morbidities. A proposed treatment algorithm
[9] d so advocates conservative mana-gement in most cases.
The risk of malignant transformation, primarily adeno-
carcinomaappearsvery low tojustify electiveexcision[10]

Our experience supports that urachal anomalies are
under-diagnosed and most remnants obliterate during
infancy. Abnormal appearance of the umbilicus can be an
indicator of underlying uracha anomalies. However, any
infant with suspected uracha anomalies should undergo
screening ultrasound with complete evaluation of the
genitourinary tract. Pediatric healthcare professionas
including surgeons need to be cognizant of the possible
complications and evauate each case with a meticulous
physical examination. Initial management should consist of
observationirrespectiveof itspresentation. Follow-up every
3-6 monthstill 5 years may be necessary to detect possible
complicationsat theearliest [9]. Early detectionwithtimely
elective surgery when conservative approach fails is the
preferred management strategy.
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CORRESPONDENCE

Hematemesis: A New M anifestation of
Adenoviruslnfection?

Adenovirus belongs to the adenoviridae family, and is a
double stranded DNA virus, which is known to cause very
mild to moderate respiratory illness in the healthy, and can
lead to moderate to severe illness in the vulnerable and
immuno-compromised [1]. We discussthe clinical features
of seven children who presented with hematemesis and
associated respiratory symptoms, who later tested positive
for adeno-virus infection on reverse transcriptase-
polymerase chain reaction (RT-PCR) sample of their
respiratory swabs. None of these children had asignificant
drop in their hemoglobin or needed admission to intensive
care. Therewas no history of excessive non-steroidal anti-
inflammatory drug (NSAID) usagedlicited fromthe parents,
and none of these children had any comorbidity.

We prospectively analyzed datain children who under-
went emergency upper gastrointestinal endoscopy (n=23)
for hematemesisat our tertiary care children hospital during
February-April, 2023. Seven children, who had severe
erosive pan-gastritis endoscopically, tested positive for
adenovirus in the respiratory PCR swab (BioFire Res-
piratory 2.1 Panel, Biomériux Inc.), done as part of the
associated respiratory symptoms. These children were
treated with intravenous proton pump inhibitors (PPl) and
discharged home on ora PPIs, as there were no further
episodes during the next 48 hours of observation. Upper
gastrointestinal serial biopsies (esophagus, antrum and
duodenum) had no abnormalities, and did not show any vira
or inclusion bodies. The hematologica parameters were
normal for cell counts, red blood cell indices, liver function

testsand coagulation profile.

These children were al previousy well, had no co-
morbidities, did not consume or had an overdose with
NSAIDs, and their nutritional status was within normal
limits. The mean age of this cohort was 7.8 years, male to
female ratio was 3:4, and none had any previous gastro-
intestinal symptoms. The average hemoglobinin our cohort
was1l.7g/dL.

Upper gastrointestinal endoscopy in these childrenwas
indicated due to the sudden onset of hematemess in
previously well children. All children were hemodyna-
mically stable before and after endoscopy/and none needed
blood transfusion during their hospital stay. All childrenwere
well on their follow-up visits with negative stool occult
blood.

Only isolated reports of apossible association between
adenovirusand hematemesi s have been reported previously
[2,3]. We have presented these cases to suggest a possible
associ ation between adenovirusinfection and hematemesis,
which may need confirmation by larger prospectivestudies.

DHANASEKHAR KESAVELU,* NITHYA FRANKLYN,
SARAH NALLIANNAN
Apollo ChildrensHospital,
Shafee Mohamed Road, Chennai, Tamil Nadu.
*drdskgastro@gmail.com
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Confounding Factor sInfluencing
Growth

We read with interest the article on growth parametersin
adolescents [1], and would like to point few observations
regarding thestudy.

INDIAN PEDIATRICS

There are numerous unaccounted confounding factors
that could haveinfluenced the observed growth patternslike
duration since the last relapse, the cumulative relapse-free
interval, the current use of steroids and the duration of last
consecutive steroid-free periods. Furthermore, the study
missed capturing the basdlineanthropometric parametersof
the participants, which are arguably the most significant
variablesaffecting the outcome measures. These parameters
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would have been essentid for comparing current
anthropometric data. A more comprehensive assessment
including mid-parental height, boneage, and the evaluation
of pubertd statususing SMR stagingwould haveprovided a
clearer pictureof the participants growth potential and could
haveidentified physiologica variations. Therefore, thereisa
risk of over diagnosing pathological stunting in the studied
population.

Theusage of WHO growth chartsfor adolescentsinthis
study could have led to overestimation of short stature and
underweight. Instead, our population-specific AP growth
charts, would have provided amore accurate assessment for
Indian children [2]. Several studies have emphasized the
importance of utilizing appropriate and popul ation-specific
growth charts for the correct identi-fication of growth
abnormalities[3].

The authors used the BMI cut-offs of >+1 zand >+2 z
scoresfor defining overweight and obesity, respectively, as
opposed to IAPgrowth chart BMI cut-offsof 23rd and 25th
adult equiva ent centileswhich correspond much lower BMI
z scores (+0.55 z for males and +0.67 z for femades for
overweight and, +1.33 SD for females and +1.63 SD for
females for obesity), which would have led to the under-
estimation of their respective prevalence. As it is well-
documented that Indian children tend to have higher central
adiposity compared to Western populations and are at a
higher risk of cardiovascular morbidities and hence have
lower BMI cut-offs.

The authors have concluded that 32.7% prevalence of
short stature among adol escentswith nephrotic syndrome at
their center was high, without comparing it to a normal
population. However, previoudy published population-
specific data have shown even higher rates of stunting in
“normal” adolescents, ranging from 25-51%[4].

MAHESH VENKATACHARI,
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AUTHORS’ REPLY

Wewouldliketothank theauthorsof thiscorrespondencefor
their interest in our manuscript. Our study designwasacross-
sectional study and hencehasitsinherent bias; baseline pre-
trestment anthropometry was not available for analysisin
majority of children. Whilewe agreethat contitutional and
familial short stature could be contributory to some degree,
these factors are relatively minor when one considers the
high cumul ative steroi d-doseintake with median duration of
steroids being 99 (70, 111) weeks, which is very likely
capableof growth-retardation[1,2], being much higher than
other studies|[3, 4]. While some studies have demonstrated
catch-up growth during the periods on lower doses of
prednisolone, most of this preserved growth was seen at
prednisolonedosesbelow 0.25t0 0.75 mg/kg/day [3, 4].

However, cumulative steroid dose alone did not show
discriminatory ability in predicting the short stature in our
study population unlike some previous studies [2]. These
findings could be explained by additiona confounding
factorslikeduration of steroid therapy, durationsincethelast
relapse, thecumulativere apse-freeinterval, thecurrent use
of geroids, the duration of last consecutive steroid-free
periods, duration of daily continuous vs aternate-day
steroids, different susceptibility to steroids, and variability of
pharmacokinetics. Also, thepuberta growth spurtsinsimilar
group of children have been previously demonstrated to be
attenuated and delayed [5], though the samewasnot donein
the index study which could have further shed insights on
growth patterns. We acknowledge these factors as
limitations.

Our objective was to measure linear growth (height z
scores) and BMI z scores in adolescents with idiopathic
nephrotic syndrome (INS). Since the upper limit of the
enrolled adolescents was 19 years, WHO growth-charts
were chosen for defining primary outcomes (height z score
and BMI z scores). The additional data (weight-for-age z
scores for 5-18 years) were expressed as per |AP growth-
charts in the absence of reference data beyond 10 yearsin
WHO growth charts. We acknowledge that the proportion of
children diagnosed to have short stature might bemarginally
highin using different growth charts; but these children need
careful growth monitoring and achart with higher sensitivity
might be more beneficial. The combined prevalence of
overweight and obesity asper WHO (27.5%) and |APcharts
(30.1%) was not statisticaly different in our study. Also,
being a high-risk population who had received steroids for
long duration, comparing them with physiological short
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staturein genera population washot considered appropriate.

Availability of data on pre-treatment baseline anthro-

pometry, genetic potential of the child and pubertal growth
spurt would have provided amoredetail ed picture on growth
parametersin adolescentswith INS; however, being across-
sectiona study, we reported only the prevalence of short
stature, overweight and obesity a our canter; with
appropriate acknowledgment of limitations.
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NEWS IN BRIEF

Nirsevimab to Prevent Severe RSV Infection

TheAmerican Academy of Pediatricshasjust recommended the
use of Nirsevimab for all infants under 8 months entering their
first respiratory syncytia virus (RSV) season. This is not a
vaccine but a long acting monoclonal antibody. It binds to a
prefusion F protein of the virus preventing entry into humans.
Besides infants it has aso been recommended for children
between 8-19 months entering their second RSV season if they
areimmuno-compromised, have chronic lung disease of prema-
turity or lung disease dueto cystic fibrosis.

Thisisasingleintramuscular injection unlikethe previously
availablemonoclonal antibody palivizumab which needed to be
given monthly for the 5 months of the RSV season between
October and March. Phase 3 clinical trials in 1490 African
infants published in 2022 demonstrated a 73% decline in the
number of lower respiratory tract infections dueto RSV though
thenumber of hospitalizationswere not significantly different.

Monoclonalsare effectivein prevention of severediseasein
children but not in geriatricsbecause of thelarger dosesrequired
inadults. An effectivevaccinefor RSV isstill awaited. (Centers
for Disease Control; 3 August, 2023)

Indian Doctor Wins Ramon Magsaysay Award

No one expected the head of surgical oncology inAdyar Cancer
Institute in Chennai, Dr Ravi Kannan to leave the hustle and
glamour of ametro to relocate to aremote town in Assam at 42
yearsof age. Till then he had followed arather humdrum path of
graduate medical education in Tamil Nadu, post-graduation in
Delhi, followed by an MChin Surgical Oncology in Chennai. In
early 2006, the director of the Cacher Cancer Hospita &
Research Centre (CCHRC), Silchar, Assam started interacting
with Kannan and referring him patients. Much to Dr Kannan's
surprise hetheninvited himto relocateto Silchar asthe Director
of CCHRC. Despite many misgivings regarding the risk of
insurgency and communal riotsin Assam, hisfamily supported
hisdecisiontotranslocate.

It has been along road in CCHRC over 17 years from 23
employeesto 451. From a hospital with limited facilities when
he came on board, it now has 28 departments covering
Oncology, Pathol ogy, Radiol ogy, Microbiol ogy, Epidemiol ogy,
Tumor Registry, Palliative Care, and other services and
specidlizations.

He has transformed cancer care in Assam by persistent
patient education, subsidizing costs and building a network of
peripheral hospitalswhich take health care to the doorstep of the
patients.

Thisyear he hasbeen awarded the Ramon Magsaysay Award
2023 for “ hiscombination of skill, commitment, and compassion
in pushing the boundaries of people-centered, pro-poor
healthcare and cancer care, and for having built, without
expectation of reward, a beacon of hope for millions in the

Indian state of Assam, thus setting a shining example for all.”
(Thelndian Express; 9 September, 2023)

Chimeric Human-Pig Kidneys

There has been an interesting breakthrough to overcome
shortagesin organ transplants. Scientistsin Chinahave been able
to grow humanized kidneysin pig embryos. Itisafirst for asolid
organ with both human and animal cells to grow inside another
Species.

The procedure is complex to say the least. First pig embryos
are subjected to CRISPR/Cas9 gene editing technol ogy at the one
cell stage to remove the 2 genes required for kidney formation.
Once the embryo starts developing, human induced pluripotent
cells(iPCS's) areintroduced into the appropriate position. Usualy
humaniPC’sare often doomed to destructioninthisalien environ-
ment. Thisis overcome by further tweaking their genes to avoid
apoptosis.

Researchers from Guangzhou Institute of Biomedicine and
Health experimented on 1800 embryos which were implanted in
surrogate sows. On day 28 they harvested 5 embryosto check the
development. All five had fully developed kidneys with 50-60%
human cells. Itispossiblethat further in gestation the percentage of
human cells may increase. Ideally a 100% human kidney will be
perfect for organ transplants. Another finding in the study wasthe
development of some human iPC’sinto neura cells. Thisneedsto
be corrected since it may have ethica repercussions in the long
term.

This development is a big advance in the science of organ
transplant with a ripple effect in al spheres. (Science News; 7
September, 2023)

Smart Bandages for Wound Healing

Given the giant strides medicine has taken, the way we treat
woundsisantiquated. A mere shielding of thewound with no real
timemonitoring of whether sepsis, bleeding or gangreneissetting
in, seemshizarreintoday’sworld.

Now across the world scientists are racing to develop an
artificial intelligence enhanced smart bandage. These paper thin
special materials will be embedded with sensors which monitor
bleeding, infection and the progress of wound heding. They will
have the ability to adert the physician and maybe even intervene
with medications or other laser pulses. Some will be capable of
monitoring temperature, pH, oxygen content, glucose, proteinsetc.
Tiny cameras will take pictures which are evaluated using Al to
assess healing. Some even have light emitting diodes which emit
ultraviolet raysand aid in reducing infection rates. Electric stimuli
to enhance healing has also been experimented with, and phase 1
trial inrodents have been successful and further work isonto bring
it to the bedside. (Medscape News; 6 September, 2023)
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Dextromethor phan antitussive efficacy in children with
acute cough due to common cold (Pediatr Pulmonal.
2023;58:2229-39)

A variety of home remedies and pharmacological treatments are
available to mitigate or suppress cough. However, high quality
evidenceintheform of randomized controlled triad sdemongtrating
the effectiveness of these treatment optionsislacking. Efficacy of
dextromethorphan hydrobromide (DXM), a nonopioid cough
suppressant wasdemonstrated in thismultiple-dose, double-blind,
placebo-controlled, randomized, pilot clinical study conductedin
children, aged 6-11 years, with cough dueto thecommon cold. 128
children (aged 6-11 years), experiencing acute onset cough dueto
common cold, were enrolled and fitted with the VitaloJAK cough
counting monitor, which recorded continuous digital audio.
Subjectsreceived DXM (7.5 mg/5mL) or placebo syrup every 6-8
h for nine doses, apart from acetaminophen as needed for pain or
fever. Total cough count over thefirst 72 h of treatment was noted.
They reported a 21% reduction in the 24 h cough frequency for
DXM group in comparison to placebo, while the daytime cough
frequency was reduced by 25.5%, both were statitically signi-
ficant. In the secondary outcomes, the DXM group also had a
statistically significant greater reduction in cold severity than the
placebo group (P=0.025), while the adverse effects profile
remained comparable between the groups. The authors note that
these treatment effects are clinically morerelevant in children, as
reductions in daytime cough rates with DXM relative to placebo
(<~20%-30%) was much more than reduction observed in adults
(<~13%). Therefore, they concluded that DXM antitussive
efficacy was shown in children using objective and subjective
assessment tools validated in pediatric populations. Diurnal
variation of cough frequency over 24 h reduced the assay
senditivity needed to detect treatment differences at nighttime, as
coughs/hour decreased during deep for both groups. The strengths
of the current study are its prospective nature, placebo controlled
randomized design, and implementation of validated assessment
toolswhich could enableaccurate determination of theantitussive
efficacy of DXM.

Characterizingthephenotypesof prematurity-associated
% lung disease (Thorax. 2023;78:895-903)

This prospective study was done with the aim to characterize
phenotype of prematurity associated lung disease among preterm
born children. 768 children between 7-12 years, including 565
children in the preterm group (gestation <34 weeks) and 203
childrenintheterm (gestation >37 weeks) group, wereinvited to
joinfor homeor hospital visit to obtain perinatal and respiratory
history, anthropometry measurements, fractional exhaled nitric
oxide (FENO) measurement, and lung function test using
spirometry before and after bronchodilator administration.
Based on abnormality in spirometry variables, children were

categorized into four phenotype groups. The Preterm group was
divided into two groups: group one (16.7%) with FEV; <lower
limits of normal (LLN) and group two (83.3%) FEV>LLN.
Preterm children with FEV;<LLN were further classified into
(7.7%) Obstructive phenotype (prematurity associated
obstructive lung disease, PLOD) with FEV1/FVC <LLN and
(9.0%) PRISm phenotype (prematurity associated preserved
ration of impaired spirometry) with FEV1/FVC>LLN. The
preterm PLOD group was further divided into PLOD reversible
(4.4%) and PLOD fixed (3.3%) based on the bronchodilator
reversibility test. Preterm children with FEV1>LLN and FEV1/
FVC<LLN were classified as pDysanapsis group (5.9%), and
remaining preterm children whose FEV1>LLN, FEV1/FVC>
LLN were considered asthe control group (77.4%) for preterm.
PLODS reversible group children had more FENO levels,
bronchopulmonary dysplasia (BPD), and intrauterine growth
restriction, whereas the PLOD fixed group was associated with
BPD. pDysanapsisgroup children had bronchodilator response,
increased FENO, and were associated with postnatal weight
gain. PRISm group showed bronchodilator response. The author
concluded that by identifying the phenotype of prematurity-
associated lung disease, long-term outcomes can beimproved by
providing targeted therapy.

Dexamethasonevsmethylprednisolonefor critical asthma
(Pediatr Pulmonol. 2023;58:1719-27)

Qualitative data reveals 96% of pediatric intensivists prescribe
intravenous methylprednisolone using clinical experience as the
basis for preferred drug and dosage and only few prescribe
dexamethasone in patients presenting with acute severe asthma.
The authors did a single center, open-label, two-arm, parallel-
group, nonrandomized trial among children aged 5-17 years
hospitalized in the PICU for critical asthma and compared the
clinica efficacy and safety of dexamethasone vs methyl-
prednisolone. 31 children (intervention arm) received intravenous
dexamethasone 0.25 mg/kg/dose (max: 15 mg/dose) every 6 hfor
48 h and 61 children (standard care arm) received intravenous
methylprednisolone 1 mg/kg/dose every 6 h (max dose: 60 mg/
dose) for 5 days. They found that regarding efficacy and safety
endpoints, no differences were noted in hospital length of stay,
continuousalbuterol duration, adjunctiveasthmaintervention rates
or corticosteroid-related adverse events. Compared to the inter-
vention arm, participants in the standard care arm were more
frequently prescribed corticosteroidsat discharge (P<0.001). They
concluded that among children hospitalized for critica asthma,
dexamethasone appears safe and warrants further investigation to
fully assess clinica efficacy and potential advantages over
commonly prescribed agents such asmethyl prednisol one.
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Gingival Cystsat Birth

Cystic gum swellings were seen in a full-term newborn
(gestation 40 weeks, and birthweight 3600 g) at birth. These
were one cm sized oval in appearance and with a smooth
surface. Theseswellingscommonly known asgingival cysts,
arebenigninnatureand regressby threemonthsof age. They
do not interferewith futuretooth eruption or feeding. These
areinclusion cysts similar to Bohns nodules over gums or
Epstein pearlsover hard palate.

Gingival cysts are usudly smal cysts; however, the
index infant’s oral lesions were larger than reported. They
often occur assolitary cystic swellingsontheal veolar edges
or gums or base of tongue. These are also known as dental
laminar cysts as they are lined by odontogenic epithelia
containing dental laminaand keratin. These are proneto be
confused with impacted or uninterrupted toothin anewborn.
No treatment isrequired in most cases asthey regress spon-
taneousdly. Parental reassuranceisof importance. Definitive
diagnosis is by histopathology, which shows keratin and
isandsof dental laminae.

ANIsHA ROSILYNABRAHAM, CHETAN K HAREZ
Departments of 1Pedliatrics and 2Neonatol ogy

Fig. 1 Twomidlinegingival cystsinafullterm newborn at birth.
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EOCTOE- DR. SUNILA SHARMA
P— ParasMedical Publishers, 2023

Pages. 476; Price: 501/-.

This book is a sincere attempt on a
very important and vital topic. The author has made agood
attempt to compilevariousbasicissuesandinformation. This
isthethird edition and additional detailshavebeenincluded.
However, some of the topics could have been restricted or
merged. The Consumer Protection Act (CPA) 1986 should
havebeen curtailed with moreemphasison CPA 2019. There

isaso alot of overlap between the MCI Act and National
Medical Commission. Someof theimportant referencesare
fromthelnternet or Facebook, which may have questionable
credibility or authenticity.

In the present erawhen numbers of readers of any book
are decreasing, this book has adequate featuresto maintain
the interest of the readers. Proper editing would have
provided more relevant information. Many books are now
available on thesetopics, but thisone standsout for being a
comprehensive, solo author book for the beginnersto have
awarenessabout medico-legal issues.

SATISH TIWARI
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