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PRESIDENT’S PAGE

Protectingthe M ental Health of Our Young Patients

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

n the last few years, the discourse around mental

health has been taking precedence on aglobal scale.

People seem to be more aware about the appearance

of menta duressin their loved ones, much like we
used to bewith theovert exhibition of fever and fatigueina
family member, back in the day. While many in my
generation still struggleto perfectly verbalize our thoughts
on these topics, the younger generation is making a
wel come shift towards identifying and articulating one's
own mental state and itsinterlinkage with productivity in
other spheres of life. While pondering over this, | was
struck by the gap in the benefits of thisshift for our young
patients who are too young to process these emotions, let
alonearticulatethem.

Evidence suggests that about 20% of the world's
population is neurodiverse. This could include being on
the autism spectrum disorder, having attention deficit
hyperactivity disorder (ADHD), dyslexia, dyspraxia,
Tourette syndrome, amongst others. Two thingsstruck me
instantly as | read this statistic. First, about how this
impliesthat every fifth patient of mineis, on some level,
perhaps spending a confused childhood, trying to under-
stand how he/she does not fit into the standard schema of
what is expected from an ideal child. Such a thought —
usually persistent throughout childhood —can beterrifying
and traumatizing. Second, looking back (to over threeand
half decades ago) to my medical collegedays, | am struck
by how, while we were trained to become extremely
vigilant about the smallest signs and symptoms of any
physical atypicality in our patients, little time was spent
trying to understand the subtle signs of neurodivergencein
achild. Pediatriciansare often thefirst point of contact for
the parent for any health-related concern of the child.
Although we are aware about the importance of mental
health and well-being in a child, we ourselves often lack
awarenessregarding how it trand atesto achild’sdevel op-
ment and how we could play an influential role in
identifying when a child is undergoing mental health
difficulties. | am now spending more time trying to
understand how, as a clinician, | can be more attentive
towardsthe nature of my patient’smental health.

INDIAN PEDIATRICS

Neurodivergence, much like any other aspect of our
physiology, is an ever-devel oping phenomenon, whichis
why it can manifest in awiderangethrough early infancy,
childhood and adolescence. Naturally, thisvariability also
leadsto differing challengesthrough every stage, and so,
there cannot be a generalized protocol that we could
follow for every child. Hence, it becomesimportant to just
understand afew key markers that we could watch for in
our everyday practice. Mindfulnessisthekey here. A lot of
usare parentsourselves, and just likeit takes practiceand
patienceto change along-term sticky habit, it takesactive
effort to accept thoughts or behaviors that go against the
traditional criteria of ‘normal’ behaviors. It also goesto
show that any change becomesdifficult toimplement with
time, so identifying certain aberrations in a child’'s
development dueto mental health reasonsbecomesall the
moreimportant, asearly sensitization of parentsand early
intervention givesthe best prognosisto achild.

Early infancy is a period where we know the purest
indicator of mental health are devel opmental milestones.
During routine check-ups, a question or two about the
child's attachment patterns, temperament, nature of
reciprocal interaction, and social attitudescanreveal alot
about the child's early developmental markers. In such a
situation, we guide the parents towards a developmental
pediatrician or occupational therapy just as simply as
prescribing medication. Here, if we take a few extra
minutes to stress on the importance of these early
interventions, it goes along way in ensuring compliance.
Parentsarestill hesitant to visit psychol ogists, counselors
or therapistsunprompted, dueto the stigmastill attached to
apsychological diagnosis. Aspediatricians, our word can
be a convincing behavior change communication. Many
children with devel opmental delaysgrow up to haveeither
borderlineintellectual functioning or are slow learnersin
academics. Early senditization for the parents on the
display of mildly neurodivergent behavior can savealot of
pressuresthat thetoddler will subsequently faceinthe next
developmental phase- asachild.

After thehome, the school occupiesthe center stagein
a child’s life. As a country, we have aways been
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dangerously obsessed with good marks, as we look at
academic performance as the highest reflection of our
child’sintelligence. We are all aware about the reflection
of thisattitudein the disheartening student suicideratesin
India. Withinthecontext of |earning disabilities, ignorance
of parents, teachers (and often doctors), together with the
competitive nature of theworld, unfair expectationsfrom
the child, and the endless unproductive distractions avai-
labletothechildisarecipefor devel oping adepressive, or
anxious personality for achild struggling with their own
neurodivergence. At such times, equipping the parents
with the basic information and guiding them towards the
right direction can go along way. A question about the
child’sacademic performance, social interaction or play or
behavioral patterns can reveal underlying mental health
stress like anxiety or sadness. A child is too young to
understand and process her own emotions so she would
find it difficult to expressif sheisfeeling sad. Childrenare
often embarrassed about these emotionstoo since we are
yet to normalize feeling sad/anxious and these emotions
areoften looked at negatively or asasign of aweak mind.
Hence a child’'s behavior and any deviation from it
becomesanimportant marker for diagnosis. Stressinduces
an inflammatory cascade and can induce somatic comp-
laintswhich mimic physical ailmentsand if the symptoms

PRESIDENT’ SPAGE

coincide with missing examinations, bunking school or
tuitions, they suggest a psychological association. In
adolescence, although your patients can perhaps commu-
nicatetheir problemsto you, they will trust you asadoctor
only if they find your attitude towards them accommo-
dating and accepting at least in comparison to their
parents. As pediatricians, simple counseling to parentson
these matters during routine check-ups can have a huge
impact on the household conversations. Further, if the
child is present and overhears you verbalizing these
thoughts to her parents, the child can look up to you asa
positiverolemodel, and the clinic becomes a saf e space.

As pediatricians, we often watch our patients grow up
right beforeour eyes. | now havesevera former patientswho
come to me with toddlers of their own. These are patients
who have made me apart of their key milestones—coming
into the clinic with sweets upon passing exami-nations,
finding ajob, awedding invite, and then babies of their own.
After decades of practice, | have come to believe that
pediatricians are uniquely posed to observe the entirety of
someone'schildhood. Just by being dightly more perceptive
and observant about developmental markers as much as
physical markersin everyday clinical practice, we could be
making themost significant contributionto apatient’slife.

NOTICE

IAP-ICP RESEARCH GRANTS 2023

The Indian Academy of Pediatrics (IAP) and Indian College of Pediatrics (ICP) announce |AP-ICP Research Grants
2023, to foster a research environment amongst the undergraduate medical students, pediatric postgraduate students,
young pediatric faculty, and practicing pediatricians, for carrying out aresearch project rel ated to child health. Applications
areinvited from interested researchers for the following categories of grants.

1. Undergraduate Pediatric Research Grant: 10 grants of Rs. 10,000/each

(Who can apply: MBBS Students)

2. Postgraduate Pediatric Research Grant: 4 grants of Rs. 25,000/each

(Who can apply: MD/DNB Pediatrics Students)
3. Young Researcher Grant: 4 grants of Rs. 25,000/each

(Who can apply: Young (age <40 years) faculty/ Residents/Tutorsin Medical Colleges/Hospitals, within 5 years of

completing postgraduation in Pediatrics)

4. Practicing Pediatrician Research Grant: 8 grants of Rs. 25,000/each

(Who can apply: Life members of IAPin office practice)

5. Pediatriciansin small institutes: 4 grants of Rs. 25,000/- each
(Who can apply: Pediatriciansin level 1 and level 2 hedlth careinstitutes)

The details of the grant scheme are available on |AP (www.iapindia.org) and I CP (icpindia.org.in) websites.

Last date of receiving project proposals with completed application formsis 30th June, 2023.
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INVITED COMMENTARY

| nvestigating Probioticsin the M anagement of Childhood Functional
Constipation: A Never-Ending Sory?

ILAN JN KoPpPeN, Tim GJ DE MEIJ, MARC A BENNINGA*
Emma Children’sHospital, Amsterdam UMC, University of Amsterdam, Department of Pediatric Gastroenterology and Nutrition,
Amsterdam, the Netherlands.
*m.a. benninga@amsterdamumc.nl

ver the past two decades, several studieshave
aluated the effectiveness of probiotics in
he management of childhood functional
congtipation (FC). A recently published
systematic review by the Cochrane Collaboration con-
cluded that there is till insufficient evidence to draw
conclusions as to whether probiotics are effective in
improving defecation parameters such as defecation fre-
guency and stool consistency or achieving global treat-
ment success[1]. Despiteinconclusiveresultsfrom studies
thusfar, researchers have continued their search to find a
probiotic strain or acombination of probiotic strains that
positively affect childhood FC. Inthisissue of thejournal,
Lojanatorn, et a. [2] report the results of a pilot
randomized controlled trial evaluating the effect of four
weeks of once daily administration of B.clausii assingle
treatment in children (1-5 yearsof age) with FC according
to the Rome |V criteria. The primary outcome was
treatment success, defined as' at | east three defecations per
week and astool consistency ontheBristol stool chart of at
least three.” Treatment successdid not differ between both
groups after two and four weeks, nor did defecation
frequency, stool consistency or other parametersrelated to
defecation. Thus, they concluded that the probiotic strain
B.clausii was not more effective than placebo in the
treatment of childhood FC after two and four weeks of
treatment [2].

To support their hypothesis of theinfluence of the gut
microbiotain childhood FC, Lojanatorn, et a. [2] referred
to a previous study in adults with FC [3]. That study
showed that the preval ence of methanogenic gut florawas
higher in adultswith dow transit constipation compared to
FCwith norma colonictransit timesand controls, and did
not differ between patients with FC with normal colonic
transit times and controls. In addition, patients with FC
(both slow transit and normal transit) produced signifi-
cantly more methane following a carbohydrate challenge
compared to controls. Patients with slow transit consti-
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pation showed higher methane production compared to
patients with FC with normal colonic transit times [3].
Although Attaluri, et a. [3] demonstrated an association
between methanogenic flora and colonic transit, the
authors could not provide evidencefor acausativerole. In
contrast, these findings may even result from slower
gastrointestinal transit times, rather than suggest a
causativeroleof methanogenic florainthe development of
FC, aswas pointed out by the authors of the original study
[3]. In addition, these findings do not implicate that the
particular probiotic strain B.clausii would be helpful in
managing FC. Moreimportantly, the study by Attaluri, et
a. [3] was conducted in adults and does not provide
evidencethat gut dysbiosisplaysaroleinthe pathogenesis
of childhood FC nor that probiotics would be effectivein
the management of childhood FC.

Studies evaluating gut microbiota composition in
children with FC haveresulted ininconsistent findingsand
no FC-specific gut microbiota signature has been
identified for thispatient group yet [4]. Thediscrepancy in
findings on microbiotacomposition may be contributed by
different factors, including differences in study design,
such as sample collection and storage, applied analytical
techniques, and lack of standardization [5]. Moreover, in
children, both the pathogenesis of FC and the devel opment
of thegut microbiotaduring thefirst yearsof lifediffertoa
great extent from the situation in adultsand consequently,
resultsfrom adult studies are not necessarily applicableto
the pediatric population. Whether the gut microbiotaplays
arole in the pathogenesis of childhood FC and, if so, in
what manner, still needsto be elucidated.

In the study by Lojanatorn, et al. [2], the choice for
B.clausii seems to be based on the concept that most
Bacillus spp. can producelactic and short-chain fatty acids
from carbohydrate fermentation, resulting in alower pH
within the colonic lumen, which would theoretically
increase peristalsis. However, no studies in the pediatric
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population have shown an effect of B.clausii on transit
times or stool composition thus far. On the contrary, a
recent study investigating the application of B.clausii in
children (6-17 years) with irritable bowel syndrome
reported no differences in defecation frequency, nor a
softening effect on stool consistency compared to placebo
[6]. Lack of identification of microbia signatureslinkedto
childhood FC, including their role in the pathogenesis,
limitsthe evidence-based application of microbiota-based
interventions, including probiatics, in children with FC.
Therefore, the theoretical basis on which the interven-
tional study by Lojanatorn, et a.[2] isbased, including the
selection of B.clausii, seems thin. Unfortunately, the
authorsdid not longitudinally analyze the composition of
the gut microbiota, before and after treatment. In addition,
no other microbiota-derived out-come measures, such as
stool pH or methane production, were taken into account.
Thisimpairsthe eva uation of the hypotheseson whichthe
choicefor B.clausii and the sel ected dosing regimen were
based.

Ingeneral, it could be questioned if administration of a
singleprobiotic strain caninfluencethegut microbiotaina
sufficient manner to influence defecation patterns. If the
gut microbiotawould play arolein childhood FC, then a
more impactful manipulation of the gut microbiotamight
be needed, for instance through the administration of
probiotic or synbiotic mixtures or even fecal microbiota
transplants (FMT) [7,8]. However, before children are
exposed to invasive experimental treatmentssuchasFMT,
abetter understanding of the role of the gut microbiotain
the development of childhood FC is essential. Also, the
hypotheses on which such treatment strategies are based
need to be tested and well-established in the pediatric
populationfirst.

In conclusion, adeeper understanding of the potential
role of gut microbiota in the pathophysiology of child-
hood FC needs to be acquired first, in order to allow the
design of future RCTs. In such trias, the choice for

INVITED COMMENTARY

probiotics or other microbiota-based interventions, inclu-
ding the dosing regimens, needs to be based on evidence
that isrelevant to the studied population.

Funding: None; Competing interests: None stated.
Published online: March 10, 2023; PI1: S097475591600510
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INVITED COMMENTARY

Probioticsfor Functional Constipation in Children: Doesit Help?

UJJAL PODDAR," ARGHYA SAMANTA
Department of Pediatric Gastroenterol ogy, Sanjay Gandhi Postgraduate | nstitute of Medical Sciences, Lucknow, Uttar Pradesh.
*ujjal poddar @hotmail.com

nctional constipation (FC) isacommon problem
in children, accounting for 3% of visitsto general
pediatric clinics, and up to 30% visitsto pediatric
gastroenterologists in developed countries [1].
Themainfactor involved inthe pathogenesisin childrenis
withholding behavior, usually occurring after experiencing
painful defecation. Withholding of fecesleadsto prolonged
fecal stasisintherectum, with resultant absorption of fluids
and hardening of stools. Successive retention of stoolsin
the rectum makes them larger. As the cycle is repeated,
successively greater amountsof larger and harder stoolsare
built up in the rectum and passed with even greater pain
accompanied by severe* stool withholding maneuvers.”

Conventional treatment of children with FC involves
non-pharmacologica interventions such as parent edu-
cation, toilet training, and high-fiber diet in combination
with pharmacological interventions such as laxatives.
According to the 2014 guidelines developed by the
European and North American Societies for Paediatric
Gastroenterol ogy, Hepatology, and Nutrition (ESPGHAN/
NASPGHAN), polyethylene glycol (PEG) isthe drug of
choice [2]. When PEG is not sufficient, other laxatives
(lactulose), may be considered as a second-choice treat-
ment. In a proportion of patients;, however, these treat-
ment optionsdo not provide sustained relief of symptoms.
Data have shown that 10% of children with functiona
constipation takelaxativesfor longer than 12 months, and
40% are still symptomatic despitethe use of laxatives|3].
Approximately 50% of children with functional consti-
pation have had at | east onerelapsewithinthefirst 5 years
after initial recovery [4]. Therefore, other therapeutic
options such as probiotics are being sought. In adults,
experimental studieshave shown that constipationisoften
associated with dyshiosis of gut microbiota, consisting of
the modified abundance of certain taxa of the colonic
microbiome [5]. For example, some data have suggested
the decreased abundance of Bifidobacteria, Lactobacillus,
Bacteroides, and Prevotella [5]. One recent study in
children showed that in those with FC, the most
discriminative species were Bacteroides fragilis, Bacte-
roides ovatus, Bifidobacteriumlongum, Parabacteroides
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species (increased), and Alistipes finegoldii (decreased)
[6]. However, it remains to be determined if these
aterations are a cause or a consequence of altered gut
motility. Probioticsarea so believed toimproveperistalsis
and reduce intestinal stasis by modifying the gut micro-
biota, increasing the production of lactate and short-chain
fatty acids, and reducing luminal pH. Considering the
potential role of the microbiota, there is a question as to
whether modulating the gastrointestinal microbiotaplaysa
roleinthe management of FC.

The study by Lojanatorn, et al. [7] in this issue of
Indian Pediatrics, examined the efficacy of Bacillus
clausii in treating FC in 38 children aged between 1-5
years (20 in the probioticsarm and 18 in placebo arm). In
thisopen-label, double-blinded, placebo-controlled study,
children were assigned to receive either B. clausii or
placebo, oncedaily for 28 days. At 4 weeksfollow-up, the
Bristol stool chart grade increased significantly in both
groups, compared to baseline. Use of rectal enema decrea-
sed over time only in the B. clausii group (40% in first 2-
week vs 15% between 2-4 weeks, P=0.003) while the
placebo group did not show any reductionin rectal enema
use (27% each, P>0.99). Neither group showed any
reduction in abdominal pain. The primary outcome of the
study, treatment success rates (defined as atleast three
defecations/week and stool consistency atleast grade 3 on
Bristol stool chart) were comparable at 2 weeks and 4
weeks follow-up. Hence, the authors concluded that a 4-
week treatment with B. clausii wasnot more effective than
aplaceboin childrenwith FC.

Different systematic reviews and meta-analyses that
studied therole of probioticsin children with FC conclu-
ded that there is not enough evidence for the recommen-
dation of probioticsfor FC [4,8,9]. The meta-analysis by
Wojtyniak, et al. [4] included 7 RCTsand 515 participants
with significant heterogeneity with respect to study popu-
lation, probictic strains, dosages, study duration, and
follow-up. The pooled results of two RCTs (n=108) that
investigated the efficacy of Lactobacillus rhamnosus
casel Lcr35 showed no significant difference between
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probiotics and the placebo group [4]. Another meta-
analysis by Jin, et a. [8] involving four RCTs and 382
children with FC reported that there were no significant
differences in treatment success, spontaneous bowel
movements per week, fecal incontinence episodes per
week, straining at defecation and use of |axatives between
probioticsand placebo. Interestingly, abdominal painand
useof rectal enemaweresignificantly lessintheprobiotics
arm, similar to findings of the present study [7]. Onetria
evaluated the effectiveness of L. rhamnosus GG, and one,
Bifidobacteriumlactis DN-173010; neither probiotic was
significantly more efficacious than placebo. In another
meta-analysisof six RCTsinvolving 498 children, Huang,
et al. [9] showed that the use of probiatics significantly
increased the stool frequency. Although, the authorsof this
meta-analysis have claimed asignificant improvement in
stool frequency with probiotics, the 95% confidenceinter-
valsclearly indicate that the difference was not significant.
Also, there was significant heterogeneity among the
studies (12=84%), each RCT wasfrom adifferent country
and had a small sample size, and most studies used
separate probiotic species (2 L. rhamnosus GG, 2 L.
rhamnosus Lcr35 casel, 1 L. sporogenes, 1 B. lactis DN-
173010), which might have influenced the validity and
reliability of theconclusions.

Guerra, et al. [10] carried out acrossover double-blind
trial in 59 Brazilian children with FC according to Rome
[11 criteria. The patientswere randomized into two groups
to receive either a goat yogurt supplemented with 10°
colony-forming units/mL of B. longum daily or only the
yogurt for aperiod of 5weeks. Afterward, the groupswere
inter-crossed for another 5 weeks. Both treatment groups
demonstrated improvement in defecation frequency, com-
pared to the baseline. However, theimprovement obtained
with probioticswassignificantly higher [10]. Inthe second
phase of treatment, thegroup initially treated with probio-
tics showed worsening stool consistency when using only
yogurt. However, the difference was not significant. The
study concluded that an improvement in defecation
frequency was observed using both supplemented and
non-supplemented yogurt, but an additional improvement
with B. longumsupplementation was obtained. Coccorullo,
et d. [11] performed a double-blind randomized placebo-
controlled study in 44 formula-fed infantswith adiagnosis
of FC. One group received supplementation with the
probiotic L. reuteri (DSM 17938) and the other group
received aplacebo. L. reuteri wasadministered at adose of
108 colony-forming unitsin 5 dropsof oil suspension once
per day for 8 weeks. Infants treated with L. reuteri had a
significantly higher defecation frequency than placebo
after 2, 4, and 8 weeks of treatment. The results were
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graphically presented without reporting absol ute numbers,
and there was no mean difference for outcome measures
between thetwo groups[11].

To conclude, current limited evidence does not support
the use of probictics in the treatment of FC in children.
ESPGHAN/NASPGHAN guiddines recommend against
the use of probictics in FC. Further research with well-
established and homogeneous methodol ogiesisneeded to
determine causal rel ationships between functional consti-
pation and alteration of fecal microbiota, as well as the
efficacy of using probioticstotreat children and adolescents.

Funding: None; Competing interests: None stated.
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cutekidney injury (AKI) isan abrupt decline

in glomerular filtration rate that could lead to

health consequences in children in both the

short- and -long term [1]. Infact, in the short-
term, AKI may increase the length of the hospitalization,
and the morbidity and mortality of patients; while, inthe
long-term, it exposesto anincreased risk of chronickidney
disease (CKD). Evenamild AKI, indeed, doublestherisk
of CKD duringthefollow-up[2].

AKI is a common condition in hospitalized children.
Reports have shown that AK| can worsen several common
pediatric disorderswith an AK| prevalence of about 25%in
acute gastroenteritis [3], 20% in community-acquired
pneumonia[4], 45% during type 1 diabetes mellitus onset
[5], and around 7% in acute appendicitis[6]. In thisissue of
Indian Pediatrics, Ashish, et d. [7] evaluated frequency,
etiology, outcomes and risk factorsfor mortality inIndian
children with community-acquired AKI (AKI already
present at the time of hospitalization). Interestingly, the
authors found that 7.7% of the hospitalized children
presented with AKI. Diarrheal diseaseswith dehydration
and sepsis were the most common causes of community
acquired AKI. Among the 215 patients presenting with
AKI, 11.2% died, 78.1% had complete kidney recovery
while 10.7% had partial or absent kidney recovery at
discharge [7]. For the 23 patients with partial or absent
kidney recovery, a3-month follow-up was also available
and the authors found that 10 of them developed CKD (3
becoming dialysis-dependent) [7].

This study gives a picture of the prevalence of the
community-acquired AKI in an urban pediatric tertiary
care hospital in India providing relevant information for
thedaily clinical practice. It underscores, indeed, that the
overall prevalence of AKI as a complication of common
pediatricillnessesis not negligible[7]. The awareness of
pediatricians about this topic is relevant in our opinion
because AKI, especially in its milder forms, is often
undiagnosed [3-6]. Infact, in our research experience, we
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frequently noticed that the AK| diagnosis was made only
retrospectively when analyzing the data for research
purpose [3,4,6]. Moreover, the data provided by the
authors [7] further support the need of a post-discharge
follow-up for children who presented with an AKI epi-
sode, inorder to accurately detect clinical signssuggesting
theevolutiontoward CKD.

IntheAKI pathophysiol ogy, theearly stage occurswhen
the renal blood flow decreases (functiona prerena AKI)
causingischemiaand adenosinetriphosphatedepletioninthe
renal tubular cellsleading to an acuterenal tubulecell injury
and dysfunction. The acute tubular injury determines an
adaptivefal in glomerular filtration rate due to renal vaso-
congtrictionin order to compensatefor failureto reabsorbfil-
tered solute. If ischemia persists, the rena tubular damage
evolvesto overt acutetubular necrosisshifting theAK | from
functiond tointrinsic[5]. Therefore, being aware of theAK
pathophysiology in the most common pediatric conditions
(i.e., dehydration in children with acute gastroenteritis [3]
andtype 1 diabetesmellitusonset [5] or systemicinflamma-
tionin children with community-acquired pneumonia[4] or
acuteappendicitis[6]) isimportant to avoid theonset of this
complication and to prevent the progression of AKI from
functional tointrinsic.

The Kidney Disease/mproving Global Outcomes pro-
videsspecific criteriato diagnoseAKI [1]. Thediagnosiscan
be made on the basi s of serum creatinineand urinary output
criteria AKI isdefined aseither anincreasein serum cresti-
nine by >0.3 mg/dL within 48 hours or increase in serum
creatinine to >1.5 times baseline, which is known or pre-
sumedto beoccurredwithinthe 7 prior days, or urinevolume
<0.5mL/kg/h for 6 hours [1]. While these data are easily
available in adulthood, in children they could not be easily
obtained unless using an invasive approach, not aways
achievable or judtifiable in pediatrics. In fact, especialy in
caseof mild clinical pictureswho apparently do not require
seriate blood samplecollectionsfor biochemical andysesor
vesical bladder catheterization for urine output quantifica-
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tion (in non-toilet trained patients), a mild AKI diagnosis
could be missed. Moreover, the real increase of the serum
creatinine value compared with measured baseline serum
creatinine seemsto be challenging, considering that healthy
childrenrarely undergoto creatininemeasurements. To over-
come these issues, both for research and clinical purpose,
height- and age-based methods to estimate the basal serum
creatinineonthebasisof glomerular filtrationrate normative
values have been proposed and validated in children [8-11].
Toavoid daily bedsidecal culations, wehavedesigned atable
with the back-cal cul ation of basal serum cregtininefor chil-
dren both on the basis of height- and age-based methods
[12,13] (Tablel).

Table | Estimated Basal Serum Creatinine on the Basis of
NormativeeGFR Values

Onthebasisof height!  Age(y) Onthebasis of age?
Height (cm) Cr(mg/dL) Cr (mg/dL)
Male Female
70,00 0.34 0.5 0.36 0.37
90,00 0.35 1 0.30 0.30
105,00 0.36 2 0.26 0.26
110,00 0.38 3 0.29 0.28
115,00 0.39 4 0.31 0.31
120,00 0.41 5 0,33 0.33
125,00 0.43 6 0.35 0.35
130,00 0.45 7 0.37 0.38
135,00 0.46 8 0.40 0.40
140,00 0.48 9 0.42 0.42
145,00 0.50 10 0.45 0.45
150,00 0.52 11 0.48 0.48
155,00 0.53 12 0.52 0.50
160,00 0.55 13 0.56 0.53
165,00 0.57 14 0.60 0.55
170,00 0.58 15 0.65 0.58
175,00 0.60 16 0.69 0.60
180,00 0.62 17 0.73 0.62
185,00 0.64 18 0.76 0.63
190,00 0.65 19 0.79 0.65

1Calculated on the basis of CKiD equation [12]; 2Calculated on the
basis of age equation[13].

In conclusion, AKI is common in hospitalized child-
ren. Being aware that AKI could complicate several
common pediatric conditions could improve the child-
ren’s care by making an early diagnosis, in order to pre-
vent AKI progression and, through a specific post-
discharge follow-up, to early detect the progression to
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CKD. The paper appearing in thisissue of thejournal [7]
further emphasizes these considerations, making pedia-
triciansaware of theimportance of early diagnosisof AKI
inchildren.

Funding: None; Competing interests: None stated.
Note: Additional material related to this study is available with
theonlineversion at www.indianpediatrics.net.
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igh blood pressureisoften detected in patients

with nephrotic syndrome, at the onset of the

illness, following therapy with prednisolone,

and/or during long-termfollow-up. A review of
cardiovascular outcomesin proteinuric glomerul opathies
showed that the prevalence of hypertension ranges from
7% to 41% in steroid sensitive nephrotic syndrome,
compared to 13%to0 58%in patientswith steroid resistance
[1]. In patients with steroid sensitive disease, high blood
pressurewasfound in 65% to 95% of patientswith edema,
which persistedin 19% to 34% following steroid induced
remission[2,3]. The prevalence of hypertensionishighest
in patients with frequent relapses or steroid dependence,
and in those with family history of essential hypertension
[1,3]. Masked hypertension, which isinitself associated
with adverse cardiovascular outcomes, isreportedin 16%
t0 40% of such patients. [4,5]

Hypertensionin nephrotic syndrome may be attributed
tointrinsic renal and non-renal causes, aswell asextrinsic
reasons. The chief renal causes include primary salt and
water retention, fluid overload, glomerulosclerosisrel ated
decline in glomerular filtration rate, and proliferative
glomerulonephritis. Important extrarena factorscontribut-
ing to hypertension are therapy with corticosteroids or
calcineurininhibitors, and dydlipidemia[1]. Hypertension
haslong-term cardiovascul ar consequences, including left
ventricular hypertrophy and atherosclerosis, and leadsto
end-organ injury, such as retinopathy and progressive
kidney disease. Almost one-third of children with primary
hypertension show echocardiographic evidence of left
ventricular hypertrophy, underscoring the importance of
detection and appropriate management of hypertensionin
children[6].

A prospective single-center observational study, pub-
lishedinthisissue of the Journal [ 7], aimed to evaluatethe
prevalence of hypertensionin 83 children withinfrequently
relapsing nephrotic syndrome during arelapse and follow-
ing 4-weeks of prednisolone therapy. The authors also
evaluated if hypertension was associated with family
history, dyslipidemia, or end organ damage. Blood pressure
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was measured in the clinic as the mean of three recorded
values, and hypertension was defined as per standard
guidelines [8]. The authors found that almost one-third
(32.5%) of patients had hypertension during disease
relapse, which persisted in one-quarter of cases (8.6%)
following 4-weeksof prednisolonetherapy. Amongst hyper-
tensive patients, 29% had afamily history of hypertension,
and ~50% had history of hypertension at disease onset or
during a previous relapse. While a proportion of patients
showed abnormal |eft ventricular geometry, concentric left
ventricular hypertrophy was uncommon. These findings
are noteworthy, since clinic hypertension was found in
~30% patients with active disease, compared to an esti-
mated popul ation prevalence of ~4% for primary hyper-
tension[9]. However, it would beimportant to emphasize
few issues of relevance for practicing clinicians and
researchers.

Thedligibility criteriastatethat inclusion waslimited to
patientswho werereceiving antihypertensive medications
for 3-months or longer. In order to determine the pre-
valence of hypertension in infrequent relapsers, it would
have been appropriate to include al patients with infre-
quent relapses, irrespective of antihypertensive therapy.
Whilethe use of antihypertensive medications might have
led to underestimation of the prevalence of hypertension,
thetrue prevalence might indeed have been lower wereall
the patients with infrequent relapses included. Secondly,
patientswith hypertension appear to have had more severe
relapses, asindicated by serum and urine biochemistry. A
prolonged duration of disease and delayed therapy of
relapse might influence the severity of relapseand resultin
hemodynamic aberrations, including hypertension. Thirdly,
inorder to negate theinfluence of corticosteroid therapy on
hypertension, repeat blood pressure values should have
been estimated a few months remote from the relapse.
Further, the value of detecting transient hypertension is
uncertain, since persistent hypertension is more likely to
correlate with cardiovascular outcomesthan acute hyper-
tension associated with arel apse compared to casual clinic
blood pressure records, ambulatory blood pressure moni-
toring (ABPM) is a comprehensive technique to detect
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abnormal blood pressure in adults and children [10]. Its
advantagesincludereproducibility, better correlationwith
end organinjury, and cost-effectiveness. ABPM isoptimal
indiagnosing and confirming high blood pressurerecords,
white coat hypertension and masked hypertension, and
hel ps optimize antihypertensive medi cations[ 10]. Itsappli-
cation in children is currently limited by availability of
child validated equipment, and lack of normative datathat
reflects racial and ethnic diversity [8]. However we
emphasize that prospective studies to classify and deter-
minethetrue prevalence of hypertension shouldideally be
based on ABPM. In absence of ABPM, home blood
pressure measurements using oscillometric devices have
been advocated. However, the sensitivity, specificity and
positive and negative predictive val ues of home measure-
ments are rather modest, when compared to ABPM [11].
Expert groupstherefore suggest using homeblood pressure
monitoring as an adjunct to casua blood pressure and
ABPM following thediagnosisof hypertension.

In conclusion, findingsof thisand other reports suggest
that acute but transient hypertension is common during
relapses of steroid sensitive nephrotic syndrome. Prospec-
tive studies on prevalence of hypertension should have
broad-based inclusion criteriaand avoid confoundersthat
might affect outcomes. It is necessary to follow up these
patients, preferably when in remission and off cortico-
steroids, to determineif hypertension indeed persists and
determinerisk(s) for adverse cardiovascul ar outcomes.

Funding: None; Competing interests: None stated.
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The incidence of polio has decreased by more than 99.9% and currently, only two countries are endemic for wild poliovirus. However,
increasing outbreaks of circulating vaccine-derived poliovirus globally in the last few years, with the latest ones in high-income,
exclusive inactivated polio virus vaccine (IPV)-using countries have brought out a new dimension to the end game of polio eradication.
The inability of the current IPV to induce efficient mucosal immunity in the intestine is likely to be one of the key reasons behind the silent
transmission of the polio virus in these countries. New challenges demand concerted global efforts with renewed vigor to cross the last
mile. We need to aggressively cover up areas of under-vaccination and continue large-scale genomic surveillance. Further, the
availability of a novel oral polio vaccine (nOPV2), and the likely availability of Sabin IPV and a more refined IPV with mucosal adjuvantin
the near future is likely to go a long way in achieving this remarkable feat.

Keywords: Novel oral polio vaccine, Polio end game, Polio eradication.

gnce the beginning of polio eradication effortsin
1988, the incidence of polio has decreased by
9.9%. Currently, only two countriesareendemic
or wild poliovirus: Pakistan and Afghanistan
[1]. However, the persistence of wild poliovirus(WPV) in
these two countriesis not the only challenge faced by the
Global Palio Eradication Initiative (GPEI), the recurring
outbreaks of circulating vaccine-derived poliovirus
(cvVDPV) inmany countries have further complicated the
task. Several such cVDPV outbreaks have been reported,
mostly inlow- or middle-income countriesand alwaysin
populationswith poor vaccine coverage[2]. Although al
threetypesof polioviruses can causecV DPV, over 90% of
these cVDPV outbreaks are caused by the type-2 virus
(cvDPV2) [3]. Since the last type 2 wild poliovirus
(WPW2) casewas seenin 1999 (4], and over 90% of VDPV
outbreaks and over 40% of cases of vaccine-associated
paralytic poliomyelitis (VAPP) were documented to be
caused by OPV2, OPV2 was withdrawn globally —in a
coordinated manner, among all OPV-using countries in
April,2016[3]. Thus, trivalent OPV (tOPV) wasreplaced by
bivalent OPV (bOPV) globally, the‘ global switch.’

Was the Global Switch A Failure?

Whilein2017-2020, type LWPV (WPV1) transmissonwas
limited to endemic countries only (Afghanistan and
Pakistan), in 2021-2022 non-endemic countries, Malawi
and M ozambique al so reported afew confirmed cases of
WPV [1]. Unexpectedly, rather than decreasing, the
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number of cVDPV 2 outbreaksal so increased significantly
after thetrivalent OPV (tOPV)-to-bivalent OPV (bOPV)
switch. Therewereonly two countries (with 96 cases) with
VDPV outbreaksin2017, 5 countries (71 cases) in 2018, and
15 countries (251 cases) in 2019. Overall, there have been
morethan 2600 cV DPV 2 paralytic casesout of 100 VDPV2
outbreaks from at least 70 independent emergences
affecting at least 38 countriesinthelast six years[2].

Theglobal switchfromtOPV tobOPV withtheremova
of type 2 was one of the key elements of GPEI’s ‘polio
endgame.” However, cessation of Sabin type-2 poliovirus
fromtOPV for routineimmunization along with shortages
of IPV led to low population immunity against type-2
poliovirus, giving afoothold to thevirusin many commu-
nities. Unsurprisingly, few experts are now calling the
‘global switch’ afailure, owing to poor risk management
and sub-optimal coordination of OPV cessation [5].

Vaccine-Derived Polio in IPV-Using High-Income
Countries: A Cause for Concern

Therecent detection of poliovirusin sewage samplesand
new outbreaks of cVDPV in some of the non-OPV-using
developed countrieslike lsragl, England, and the USA has
turned global attention again toward polio eradication and
polio immunization strategies [6]. While paralytic cases
werereported from | srael (single case, unvaccinated) and
the US (single case, unvaccinated), England reported
cVDPV2 (the first evidence of polio transmission since
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1984) inthe sewage only. Though, over 30 countrieshave
reported cases or isolates of VDPVsin 2022 [3], thosein
Israel, the UK, and the USA have received greater
attention since these are high-income countries with
excellent Water, Sanitation, and Hygiene (WA SH) infra-
structure and good overall IPV coverage. These countries
had eliminated WPV long back and are not using OPV for
over 18 years. Moreover, genotyping of theisolatesfrom
these three countries was found to be genetically linked
(>99.0% identity), indicating a common source in an
unknown fourth country, till using OPV. This incident
indi cates multi-country, community transmission [7] and
isthus of grave concern.

Why outbreaks of cVDPVs in IPV-using countries?

The above incidents have amply demonstrated that the
terminal 0.1% of theeradicationinitiative, the‘end game,’
isgoingto beas challenging asthefirst 99%. But the most
concerning aspect iswhy IPV-using countries are facing
outbreaks of cVDPVs despite excellent immunization
coverage. Though large inter-state and intra-state varia-
tions in the vaccination coverage in some regions and
growing vaccine hesitancy among certain communities
may have asignificant impact, thekey reason might bethe
failure of the current IPV to induce effective mucosal
immunity in the intestine that provides resistance to
poliovirusreplication and shedding upon oral exposureto
the live virus — vaccine or wild. While the inactivated
vaccine offers excellent individual protection against
paralytic diseaseto thevaccineesby virtue of hightitersof
serum-neutralizing antibodies, it fails to prevent viral
transmission, especially the poliovirus replication at the
intestinal border, which may explainthesilent transmission
of poliovirusin some developed countries [8].

Intestinal Mucosal Immunity: The Key Determi-
nant of Polio Transmission

The concept of mucosal immunity is distinct from the
serum response, and the notion that transudation of serum
antibodies to the intestinal border elicits mucosal resis-
tanceto viral sheddingin | PV-immunized individualsdoes
not holdinthelight of new understanding about intestinal
mucosal responses. Early studies also suggested that the
transudation of serum antibodies makesaminimal contri-
bution to total antibody concentrations in the mucosa
[9]. Recent studies have proved that IgA, particularly the
isotype IgA1, mediates the mucosal neutralization of
poliovirusat theintestinal border [10].

The mucosal immunity at the gut level isinduced by
secretory 1gA, mucosal 1gG, and to some extent through
tissue-resident memory T (TRM) cell populations. Inthe
absence of enteric IgA against poliovirusin older children
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and adults, TRM cells may provide some resistance to
poliovirus replication in the intestine through cytokine-
mediated recruitment of both innate and adaptiveimmune
cells[11]. However, the IgA at theintestinal border isthe
most abundant antibody providing the first-line defense
against invading pathogens. Mucosal IgA level correlates
with viral neutralization in the gut, not the mucosal 1gG
level [12]. A recent paper examining SARS-CoV-2 nasal
IgA responses after natural infection and vaccination
concludes that parenteral vaccination after COVID-19,
boosted nasal and plasmalgG but had alimited impact on
nasal 1gA [13].

Traditionally, IPV isknownto dlicit excellent mucosal
immunity at the pharynx that helpsin curbing ‘ oral-oral’
virustransmission, themain mode of polioviruscirculation
in countries having temperate climates. However, due to
poor mucosal immunity at theintestinal level, theimported
live virus could circulate unhindered in the intestines of
IPV-immunized individuals. In a recent study, children
aged 1-5 yearswho had already received up to four doses
of IPV were challenged with amOPV 2 dose. Only about
one-third of children devel oped type-2 specific neutrali-
zationtiters (>32) in their stoolsand continued to shed the
vaccinevirus inthestoolseven after the second challenge
dose [14]. Studies have even shown that vaccine naive
children excretelessamount of vaccinevirusfor ashorter
duration following the second challenge dose of the same
strain of OPV than IPV-immunized children [8,15]. Many
studies on mucosal immunity conducted recently inafew
L atin American countriesand Europe concludethat initial
receipt of IPV during the primary immunization schedule
may lead to compromised development of intestinal
immunity that resultsin greater shedding after alive polio
vaccine challenge in older children than those who
received OPV during their primary immunization series|[8].
These studies further demonstrate that the type-specific
enteric antibodiesto poliovirusininfantsare stimulated by
thereplication of thelivevirusintheintestine. Invaccine-
naive children, receipt of an IPV-only primary seriesis
insufficient toinducesignificant levelsof enteric IgA and
virus-neutralizing activity in the absence of OPV. This
limitation of IPV regardingintestinal immunity wasknown
sincethe early 60s, and has got huge implications for the
polioeradicationinitiative[15].

Another factor that may have facilitated the trans-
mission of poliovirus in vaccinated individuals is the
finding that mucosal immunity intheintestineeither failsto
develop or wanes progressively, after primary series of
vaccination in older children, adolescents, and adults,
thus creating an ‘immunological gap’ in this popula
tion [8]. Though, this defect in intestina immunity is
starker with | PV, studies have shown that even OPV reci-
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pients experience partial waning after ayear of primary
series [16]. Thetransient nature of mucosal IgA response
isfurther confirmedintheabove-cited SARS-CoV-2 study,
wherein nasal IgA levels waned after nine months of
natural infection and could not be induced by subsequent
intramuscular vaccination [ 13]. Studiesconductedin adult
popu-lations who had received IPV during the primary
infant series demonstrated the absence of polio neutrali-
zing antibodies and enteric IgA in stools following
mOPV1/nOPV2 challenges despite excellent serum-
neutralizing antibodies response [8]. This phenomenon
may explain theinvolvement of theadult populationinthe
transmission of the polio virus noted in the recent
outbreaksof cVDPV inlPV-using countries.

HOW TO TACKLE THE GROWING MENACE OF
VDPV: THEWAY OUT

Reaching the unreached

Maintaining high coverage of availablevaccineshasbeen
the crux of GPEI which hasled to the eradication of two of
the three WPVs. However, recent outbreaks like that in
New York have clearly demonstrated that pockets of under-
vaccination exist evenin highly immunized countriesand
can poseaseriousthreat to the program. It isimperativeto
tackle these on awar footing, with aspecial focus on the
last person in the queue: the zero-dose children, thosewho
have not received asingle dose of any basic vaccine.

Continuing large scale genomic surveillance

Right from the early phase of GPEI, genotyping of
specimens isolated from cases and from the community
played a crucia role in the whole program. However,
paralysisisarelatively rareoutcomeof poliovirusinfection
and can be a lagging marker for significant circulation.
Detection and the pro-active management of outbreaksin
Israel and the UK have demonstrated that identification of
silent transmission by viral culture and/or molecular
surveillance of wastewater is going to be crucial, going
forward.

Development of novel vaccines

Novel oral polio vaccine against type 2 (nOPV2): Both
OPV and IPV areeffectiveand time-tested vaccines. How-
ever, increasing instances of VDPV have amply demo-
nstrated their drawbacks: rarerisk of reversion of virulence
of vaccinestrainswith OPV, and lack of intestinal immunity
with IPV: both contributeto thethreat of VDPV. The GPEI

expertsrealized the need of developing asafer alternative
that keepsthemeritsof OPV intact. The development of a
new OPV, a‘' novel’ OPV against thetype-2 virus(nOPV 2),
must be viewed as an effort in thisregard [17]. The new
nOPV 2 contains up to five more mutationsin its genome
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than the existing vaccine, which are needed to regain
neurovirulence [18]. The nOPV 2 has been rolled out in
Africawithout any safety signal, even after the adminis-
tration of over 500 million doses.

Till recently, mOPV2washeing used for tackling cvV DPV
outbreaks, which ironically re-introduces OPV2 in the
community that can further lead to the emergence of new
VDPV grains. Theuseof nOPV2in placeof mOPV 2for this
purpose would be alot safer. The CDC, USA isalso con-
templating its use in areas with persistent poliovirus
circulation to tackle the ongoing cVDPV outbreak [19].
Deployment of nOPV 2 and theavailability of nOPV types1
and 3 in future should help diminish the threat of future
VDPV outbreaks.

Mucosal IPV: While the development of nOPV is an
attempt to solve one of the major limitati ons of the Sabin-
OPV, innovations are similarly needed to develop better
IPV aso. Development of Sabin-1PV can lead to ease of
manufacturing of IPV asit would requirelessstringent bio-
safety measures to handle Sabin strainsinstead of WPV's
[20]. However, this move does not address one critical
issue: the failure of IPV to induce efficient intestinal
immunity. A large meta-analysis concludes that while
tOPV/bOPV effectively limitsthevira replication in the
intestine, the addition of one or more doses of either fIPV
or full-dose 1PV will notincreaseintestina immunity tothe
type-2 virus, hence, will not prevent transmission or circu-
lation of type 2 poliovirus[21].

Several hypotheses are offered to explain the lack of
intestinal IgA responses observed in older children and
adultswith ahistory of childhood IPV: active suppression
of intestinal 1gA by IPV givenduring infancy, inadequate T
cell-mediated stimuli for IgA induction, immunetolerance
intheintestine, and the suppressive effectsof T-regulatory
cells (Tregs). Recent studies have indicated that Tregs
play anessential rolein shaping mucosal IgA responsesto
infectionsand vaccination [8].

Certain adjuvants could help enhance mucosal
immunity, potentially mimicking the protection against
intestinal virus shedding seen with OPV. One such adju-
vantisLT(R192G/L211A) or dmLT, aheatlabileenterotoxin
of Escherichia coli-based mucosal vaccine antigen that
has been shown to modul ate human Tregsand Th17 cells
to induce strong antigen-specific Th17 responses that
enhance mucosal IgA production. The dmLT enhances
intestinal immunity whenincludedin PV immunization by
ID or IM délivery inanimal studies[22]. GPEI isconduc-
ting clinical trials of dmLT co-administered with IPV in
adultsthat will providevaluableinformation ontheimpact
of targeted modulation of cellular responsesfor induction
of long-lived polio-specific mucosal IgA and virus-

VoLuMmE 60—JUNE 15, 2023



20

neutralizing responsesintheintestine.

Development of new polio vaccines: The GPEI is also
exploring the possibility of developing some new, non-
infectioudly (non-live virus) produced polio vaccines
based on mMRNA and virus-like particles (VLPs) techno-
logy. Development of these vaccines may offer consi-
derably more opportunities for managing polio endgame
risks, particularly during the post-eradication era [5].

ARE THERE OTHER OPTIONS?

Going back to Sabin tOPV: Some modelling studies
suggest that the current trajectory for eradication of type 2
Sabin virus is not on its way even with the use of
nOPV 2 [5]. Thoughthe new nOPV 2 hasbeen aggressively
employed to tackle emerging cVDPV 2 outbreaks, parti-
cularly in OPV-using countries, thereisstill no real-world
data from these countries. There are speculations on the
performance of this new nOPV2 —it may perform better
than or equal to mOPV 2 depending onitseffectivenessin
real populations. Since the GPEI has selected alow dose
nOPV formulation for useinthefield [17,23], theoveral
effectiveness of the new nOPV2 may be less than the
existing mOPV 2. Further, there may be different relative
takeratesfor thethreetypes of OPV when combined with
the current bOPV. Modelling by Thomson, et al. [5]
suggests that abruptly ending all OPV use in 2023 and
relying exclusively on IPV to prevent paralysiswould lead
to re-established endemic transmission of polioviruswith
a significantly large number of polio cases, particularly
type 1 and 2. They find betterexpected health and eco-
nomic outcomes associated with ending IPV use and
restarting tOPV, given the current global performance on
OPV cessationin OPV-using countries [5].

Abandoning global polio eradication and settling for
control; Few expertshaverecently urged the WHO/GPEI
to consider refocusing on eradicating poliomyeélitis as a
disease, rather than eradicating the virus itself [24].
Unarguably, the GPEI has delivered immense good to
mankind witha99-9% reduction in theglobal incidence of
polio, saving morethan 1-5millionlivesand an estimated
16 million peoplefrom paralysis. Two of thethree serotypes
of WPV types 2 and 3 have been certified as eradicated
worldwide. Thus, the demand of abandoning eradication
at this juncture may not only prove to be highly demora-
lizing to the entire scientific community and health workers
but may also jeopardize the future effort to eradicate any
life-threatening disease.

CONCLUSIONS

Though the GPEIl has succeeded in bringing WPV
transmissiontoan extremely low level, thesilent circulation
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of live polioviruses in countries with high 1PV immuni-
zation coveragedemonstratesthe limited ability of thel PV
to stop poliovirustransmission. Through the devel opment
of nNOPV 2, the GPEI hasmadeagreat strideto addressone
of thekey limitations of thelive polio vaccine, itistimeto
addressthe dwindling mucosal immunity at theintestinal
border, themajor limitation of the current generation of the
IPV. The GPEI needsto urgently addressthe threat posed
by cVDPV sby improving geno-mic surveillance, investing
inamoreefficient IPV and closing theimmunity gapssince
the ‘window of oppor-tunity’ will not remain open
indefinitely.
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GEETHANJALI RAMACHANDRA,1VINAY M NADKARNI?

IPediatric Smulation Training and Research Society India (Pedi STARSIndia), Serilingampally, Ranga Reddy District, Telangana,
India.

2Center for Smulation, Advanced Education and Innovation, Children’s Hospital of Philadelphia, University of Pennsylvania
Perelman School of Medicine, USA.

Correspondenceto: Dr Geethanjali Ramachandra, Department of Pediatric Intensive Care, Krishna Institute of Medical Science,
Minister Road, Secunderabad, Telangana 500 003. rgeethad8@gmail.com

Trauma is a global challenge and India has one of the highest trauma deaths in the world. Despite the United Nations’ target to halve the
global number of deaths and injuries from road traffic crashes by 2030, death tolls from road traffic injuries (RTI) are rising in India. In the
pediatric age group, falls from height add to the burden of trauma. Uncontrolled bleeding from exsanguination on scene is estimated to
account for nearly 40% of RTI trauma related mortality. Stopping the bleeding in the first few minutes is crucial for meaningful survival
and hence the role of training lay public who can reach the scene in minutes. Active bleeding control (ABC) pilot research project to
simulation train the bystanders to stop the bleed showed promising outcomes in Hyderabad, India. This paper describes the ABC project
and discusses the role of pediatricians in training the public to reduce morbidity and mortality from uncontrolled bleeding at the trauma

scene.

Keywords: Bystander training, Management, Outcome, Simulation.

ccording to the World Health Organization
(WHO), road traffic injuries (RTI) are the
leading cause of death for children and young
adults aged 5-29 years worldwide. Approxi-
mately 1.35million peopledieeach year globally asaresult
of road traffic crashes. Between 20 and 50 million more
people suffer non-fatal injuries, with many incurring a
disability as aresult of their injury. Around 93% of the
world's fatalities on the roads occur in low- and middlie-
income countries. WHO warns that the price paid for
mobility istoo high, especially because proven measures
exist, and has called for drastic action to put these mea-
suresin place, to be ableto meet any future global targets
tosavelives[1,2]. Inchildren, inadditionto RTI, fall from
heights, and skidsadd to the burden of trauma[3,4].

Injuries are one of the most challenging preventable
problems India is facing, with very high mortality and
morbidity. We continuetolose onepreciouslifeevery 3-4
minutes on Indian roads just from RTI and one person is
severely disabled every few seconds. National Crime
Records Bureau reports that during the year 2021, India
lost 1,55,622 livesdueto RTIs, whichisasignificant rise
compared to 2020 (133,201 deaths) [5,6]. An estimated 40%
of RTI deathsare dueto uncontrolled bleeding. Despitethe
worrying figures, this preventabl e disease has not received
much attention. There is an urgent need to improve pre-
hospital care, transport through well-equipped ambulance,
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and simultaneously improving trauma care in hospitals.
Stopping the bleeding in thefirst few minutesiscrucial for
meaningful survival, considering the delays between
injury and definitivetraumacare. Trained first responderis
the most critical, and the weakest link in the chain of
surviva of golden hour [7-9].

THE ACTIVE BLEEDING CONTROL PROGRAM

Activebleeding control (ABC) isauniqueprojectinitiatedin
Hyderabad totrain, equip and empower citizenswiththeaim
to reduce the number of road injury deaths from severe
bleeding. ABCisamulti-partner collaboration pilot research
project developed by Pediatric Simulation Training and
Research Society (PediSTARS) India [10] and GVK
Emergency Management and Research Indtitute(EMRI) [11],
in collaboration with Children’s Hospital of Philadelphia
(CHOP) [12], Public Hedth Foundation of India (PHFI)
[13], Road safety club, Hyderabad [14], and Transport
department, Telangana.

Phase 1 ABC project objective was to develop and
implement alay first responder ABC programto help RTI
victims along two high-risk corridors using simulation
methodol ogy. A 90-minute curriculumwasdesigned using
simplefivestepsof scene safety, calling ambulance, identi-
fying life threatening bleed, and applying direct pressure
and tourniquet. Five steps were taught to mastery, free of
cost, using both training videos as well as repeated
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practice on simulated patient with the motto “ YouArethe
Help Until HelpArrives.” ABC stop the bleed low-cost kits
were created to distribute free of cost in both the phasesto
all those who completed training. Participants were also
trained to stop the bleed utilizing available household
materialssuch astowel, shirt, duppattaand shawl [15].

In Phase 2, thefocuswas on creating moretrainersby
training high school childrento become“ABC- Gurus’ to
train family membersand community. Thisinvolved needs
assessment from 12 schoolsto understand gaps, and their
willingness to train others [16]. This followed rigorous
curriculum development with 2.5 hours of simulation
training, sharing training materials post training, and
supervising students to train four others within a week
(multiplier effect) [17].

Effect on the Community

Phase 1 ABC hastrained 1076 volunteers- 351 auto-rickshaw
drivers, 325 police personnel; rest were shop-keepers, tall
plaza staff, bus drivers, bus conductors, hospital staff and
college students. These volunteers have saved greater than
163 lives of RTI victimstill the last information available
[15,18].

Phase2 ABC hastrained 537 studentsand teachersfrom
seven government and private schools in Hyderabad to
become ABC trainers (ABC gurus). These students and
teachers have trained their family and neighbors under
guidance, creating apool of 2724 citizensready to servethe
community [19].

Scaling Up ABC Countrywide

ABC pilot project hasdevel oped alow-cost smplesolution
for the complex problem of delay in critical intervention
needed at thesite of life-threstening bleedingfrominjures. If
this smple and easy training reaches most of the citizens
countrywide, soon Indiawill seeastrong resilient community,
saving many lives. ABC training not only empowerscitizens
to identify and stop the bleed, but it aso trains them in
activation of ambulance services and caming the victim.
Empowering the community will havethe additional benefit
of awareness towards prevention of RTI, enhancing the
community’s capacity to look after each other, and stop the
bleeding during non RTI bleeding such as disaster or mass
casudty events, and calling ambulance early for non-injury
emergenciessuchascardiacarrest [15].

However, there are several challenges at the indivi-

dual, organizational and national level in implementing
ABCtraining.
Lack of understanding: L ack of awareness of the problem,
understanding significance of bystander training in saving
lives—at individual, organizational and government level
isamagjor barrier.

INDIAN PEDIATRICS
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Funding: Securing funds for ABC training, training the
trainer, recruitment of volunteers, stop the bleed kits, data
collection, and evaluation, needsfundsand ischallenging
unlesstheimportance of the programiswell understood

Lack of trainers: Any program to be successful, thekey is
dedicated competent trainers. Currently thereis no Stop
the Bleed training curriculum integrated in healthcare
training

Legal hasses: Worry about police caseand fear of needto
attend court hearingsfor gettinginvolvedinaRTI case.

Personal loss: Loss of wages for those volunteers during
helping the victims, and pressure from passengers during
stopping thevehicleto helpinjury victims

Fear: Fear of blood, crowd control, fear of what might
happen if more harm done during hel ping the victim, and
fear of death of victimduring ABC.

Some of these barrierswere studied by the authorsand
published previoudly [15].

Overcoming the Challenges

Any new program to uplift thesociety from aproblem such
as prevention of deaths on the roads needs stepwise
structured approach. It needs a serious culture change and
contributions from public, public health specialists,
healthcare team, academicians, researchers, government
and non-government agencies.

ROLE OF PEDIATRICIANS

Pediatricians have an unmatched position and uniquerole
inthe community to create that much needed change. They
have the ability to reach out to children, parents, schools,
organizationsand policymakersto build committed rel ation-
shipswith compassion and trust, greater than any othersin
healthcare. Apart fromlosing parents, familiesand pushed
to poverty fromlossof GDP(GrossDomestic Product), RTI
is a huge childhood endemic disease. According to
UNICEF, globally road trafficinjuriesrepresent theleading
causeof deathin agesof 5-19years[4]. If concerted efforts
are made, thousands of lives can be saved and a even
bigger impact on avoiding disability. The causeisurgent,
theneed isstrong and thetime hascomefor pediatriciansto
bring all together for thisgreat cause.

How Can Pediatricians Make a Difference?

There are several ways pediatricians can help to spread
awarenessandtrainingin ABC. Box | and |1 suggest some
of the ways interventions can be planned. Small steps
starting from home, neighborhood, recreationa areas,
individual hospitals and gradually creating an interest
grouptoreach all theunreachedintraining ABC. Thepilot
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Lack of understanding the problem and role of ABC

Police harassment

immunity to helpers of RTI victims [20].
Fear of blood, harm, death

do is “Do Nothing.”

NGOs: non-government organizations.

Box | Challenges and Solutions to Creating Awareness About Active Bleeding Control (ABC)

Individual level: Create awareness to al in family, neighbors, schools, shops, enroute to work, recreationa areas.

Hospital: ABC awareness in - outpatient and family waiting areas; hospital training times to all medica and non-medical steff;
outreach hospitals;, mass campaign in social media, television, newspapers.

Organizational: ABC discussions in conferences. Reaching out to schools, colleges, workers and drivers association, village heads,
municipalities, NGOs. ABC flash maobs, skit competitions during public celebrations.

Create awareness during ABC campaign and training regarding the Supreme Court order of “Good Samaritan Law” to provide legal

Reinforce the motto “You are the help Until the Help arrives’ during awareness and training [15].
Encourage public discussions about overcoming fear of blood, the good samaritan law and the fact that the worst thing a citizen can

project hasalready shown how to createlow cost, madein
IndiaABC- Stop the Bleed kits. Buy-infromvillage heads,
collectors, municipality, media, corporates, non-govern-
mental organizations (NGOs) is crucia. Professional
bodies such as Indian Academy of Pediatrics can play a
vital rolein this. Ultimately, transforming stop the bleed
training in to a mass movement by motivating the policy
makers to make ABC training mandatory for all new
drivers, and integration of ABC in healthcare training
could be a ray of hope for the next generation. Fig. 1
illustratesthe strategiesrequired for dissemination of stop
thebleed training.

CONCLUSION

Training the citizens to stop the bleeding during the first
few minutes is crucial in the chain of trauma survival.
Simple, low-cost ABC training of lay public hasprovento

befeasibleand effective. Thereisan urgent need for imple-
mentation of strategies to stem the tide of trauma deaths
from uncontrolled bleeding. Pediatricians have a unique
role in training the public, to create that much needed
culture changein the community, to build astrong resilient
society saving thousands of lives. India has a great
potential and no barrier islarge enoughif we show that the
causeis strong.
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Lack of trainers

Box Il Challenges and Solutions Related to Pediatricians Role in Training Public in Active Bleeding Control (ABC)

Individual: Train family, neighbors, shop keepers, social contacts to create ripple effect.

Hospital level: Create pool of volunteer trainers in hospital to reach out to community for multiplier training in - outreach
hospitals, schools, colleges, driving schools, village heads, municipality, collectors, police, NGOs

Organizational level: Certified ABC training by IAP and motivate organizations from surgeons, physicians, EMS to conduct ABC
“Train the Trainer” courses. Mass training healthcare team and public during special annual events such as “World Trauma Day”

Government/ National: Motivate Government to create a central body to regulate and supervise ABC training and outcomes.
Reaching out to policy makers at state and national level for implementing ABC training in high schools and to all new drivers.
Convincing Government to implement ABC training to medical, nursing, EMS and allied healthcare students.

Funding

Local: Pooling resources from CSR funds of companies, industries, crowd funding, fund raising events such as marathon

National: Persuading Government to dedicate funds specific for ABC.

Personal loss of wages
Incentives for public who help bleeding victims.
Rewarding life savers — Honoring in Public during specia events festivals to recognize dedication to ABC

NGOs: non-government organizations; IAP: Indian Academy of Pediatrics; CSR: corporate social responsibility.
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Stakeholders:
individuals, Hospitals,
Organizations

Refine program, Report to
Gouvt. for integration in
school, driving curriculum

A

Evaluate the training,
mulplier effect, impact on
community

]

~

Training

ABC: Stop
the Bleed
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Identify Resources,
Personnel, Funds,
ABC Kits

N

Train the

Trainers

g

Identify and train learners: Schools,
Colleges, Hospitals, Offices, drivers,
Police, Municipality and village heads,
Non-Govt. Organizations (NGO)

Fig. 1 A suggested strategy for dissemination of traininginActive Bleeding Control (ABC) by pediatricians.
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Objective: To compare the efficacy of desmopressin plus
tolterodine (D+T) with desmopressin plus indomethacin (D+l) for
treating enuresis in children.

Design: Open-label randomized controlled trial.

Setting: Bandar Abbas Children's Hospital, a tertiary care
children’s hospital in Iran, from March 21, 2018, to March 21,
2019.

Participants: 40 children older than five years with monosymp-
tomatic and non-monosymptomatic primary enuresis resistant to
desmopressin monotherapy.

Intervention: Patients were randomized to receive either D+T (60
Hg sublingual desmopressin and 2 mg tolterodine) or D+I (60 pg
sublingual desmopressin and 50 mg indomethacin) every night
before bedtime for five months.

Outcome: Reduction in the frequency of enuresis was evaluated
at one, three, and five months, and response to treatment at five

months. Drug reactions and complications were also noted.

Results: After adjustment for age, consistent incontinence from
toilet training, and non-monosymptomatic enuresis, D+T was
significantly more efficacious than D+l; mean (SD) percent in
nocturnal enuresis reduction at 1 [58.86 (7.27)% vs 31.18 (3.85)
%; P<0.001], 3[69.78 (5.99)% vs 38.56 (3.31)%; P<0.000], and 5
[84.84(6.21)% vs 39.14 (3.63)%; P<0.001] months showing a
large effect. At 5 months, complete response to treatment was
only observed with D+T, while treatment failure was significantly
higher with D+1 (50% vs 20%; P=0.047). None of the patients in
either group developed cutaneous drug reactions or central
nervous system symptoms.

Conclusion: Desmopressin plus tolterodine appears to be
superior to desmopressin plus indomethacin for treating pediatric
enuresis resistant to desmopressin.

Keywords: Adverse effect, Combination therapy, Management,
Outcome.

Trial Registration: Iranian Clinical Trials:

IRCT20210613051564N1

Registry  of

nuresis, defined asbedwettingin children aged 5

years and above, is seen in around 15-20% of

five-year-old children, 6.4-10.3% of seven-year-

Idsand 0.5-2.3% of adults, with a15% annua

spontaneousresolutionrate[1,2]. Nocturnal enuresis(NE)

is defined as bedwetting at night for at least three

consecutive months in children aged >5 years [3].

Psychological and social issues, rather than somatic

problem, are the main reasons for treating children with
enuresis[3].

Desmopressin, a selective vasopressin V2 receptor
agonigt, isthefirst-linemedical treatment for enuresis[4].
Generally, desmopressin iswell tolerated, with hyponat-
remia being arare but serious side effect [5]. The Inter-
national Children’s Continence Society (ICCS) recom-
mends combination therapy when the first-line mono-
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therapy fails [6]. Anticholinergics like tolterodine, in
combination with desmopressin have been shown to be
effectivefor treating NE [7,8]. Itsside effectsinclude dry
mouth, dry eyes, constipation, urinary tract infection,
hypertension, headache, blurred vision, and drowsiness
[9]. Further, evidence suggests overproduction of pros-
taglandin E2 during the night in some children with
enuresis[10]. Therefore, cyclooxygenase inhibitors such
as indomethacin, which have been demonstrated to
possess antidiuretic properties, have been used for treat-
ing patients with enuresis [11]. The side effects of indo-
methacin range from mild, such asnausea, to severe, such
as increased bleeding tendency [12]. In this study, we
aimed to comparethe effects of desmopressin plustoltero-
dine with desmopressin plus indomethacin for treating
childrenwith enuresis.
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METHODS

This open-label randomized controlled trial, registered at
the Iranian Registry of Clinical Trials, included children
over five years of age with monosymptomatic and non-
monosymptomatic (simultaneous daytime lower urinary
tract symptoms, such as daytime incontinence, urgency,
voiding difficulties, and abnormally low or high daytime
voiding frequency) primary enuresis[13]. Ethicsapproval
wastaken from the ethics committee of our university.

M onosymptomatic enuresiswas diagnosed after ruling
out secondary causes of enuresis, including anatomic
abnormalities of the urinary tract, trauma, constipation,
urinary tract infection, diabetesinsipidus, excessivewater
intake, spinal cord disorders, hypercalciuria, diabetes
mellitus, and adenoid disorders. The diagnosiswas made
by a pediatric nephrologist, at a tertiary care children’s
hospital in Iran, from March 21, 2018, to March 21, 2019.
The children were included when they were resis-tant to
monotherapy with desmopressin, defined as <50%
reduction in the number of wet nights with incremental
dosesof 120to 240 pg[14], no responseto alarm therapy,
and normal uroflowmetry and residual volume.

The sample sizewas calculated as 20 patientsin each
group using data from a pilot study (10 samplesin each
group) with mean nocturnal enuresis reduction after 15

DESMOPRESSIN WITH TOLTERODINE OR INDOMETHACIN IN ENURESIS

days of 16.69% (10.91%) for the desmopressin + indo-
methacin (D+l) group and 28.37% (13.45%) for the
desmopressin + tolterodine (D+T) group, ¢=0.05 and
[3=0.2, and by taking into account a10% | ossto follow-up.

After taking written informed consent from the
parents/guardians of the patients, demographic and clini-
cal details including history of consistent incontinence
from the age of toilet training and family history of
enuresis were recorded. The children were randomized
into two groups using arandomization table generated by
the Random Allocation software, version 1.0 [15].
Children in the D+T group received a 60 pg sublingual
desmopressin tablet and a 2 mg tolterodine tablet every
night before bedtime, while children in the D+l group
received a 60 g sublingual desmopressin tablet and two
25 mg (50 mg) indomethacin capsul es every night before
bedtime. Both groups received medications for five
months. Concurrent use of other medications was noted.
Compliance with the treatmentswas eval uated from their
parents.

Theprimary outcomewasareductionin thefrequency
of nocturnal enuresis, one, three, and five months after the
initiation of treatment, assessed by a 24-hour frequency
chart filled in by the parents. To compare the response to
medication at the end of the study period (at 5 months), we
used the definition of the Standardization Committee of

Enrollment |

Assessed for digibility (n=52) |

Excluded (n=12)
Not meeting inclusion criteria (n=6)
Declined to participate (n=6)

| Randomized (n=40) |

Allocated to the D+l group (n=20)
» Received alocated intervention (n=20)
« Did not receive alocated intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervetnion (n=0)

Anayzed (n=20)
« Excluded from analysis (n=0)

Allocation

Ie

Follow-up

Allocated to the D+T group (n=20)
 Received alocated intervention (n=20)
« Did not receive alocated intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervetnion (n=0)

Analyzed (n=20)
« Excluded from analysis (n=0)

Fig. 1 CONSORT flow diagram for the study.
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Table | Baseline Demographic Characteristics of Children
With Noctur nal Enuresisinthe Two Treatment Groups
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Table |1 Response of Nocturnal Enuresisin the Two Study
Groupsat VariousTimePoints

Variables Desmopressin+ Desmopressin+ Response Desmopressin+ Desmopressint P value
indomethacin tolterodine indomethacin tolterodine
(n=20) (n=20) (n=20) (n=20)
Age(y)? 8.56 (0.98) 9.05(2.21) Frequency of nocturnal enuresisat each month?
Malesex 9(45) 9(45) Onemonth 31.18(3.85) 58.86 (7.27) <0.001
- . Threemonth 38.56 (3.31) 69.78 (5.99) <0.001
Family history of enuresis  11.(55) 0G0 Fyemonth 3914 (3.63) 8484(621)  <0.001
Incontinence sincetoil et 19(95) 15(75) Responseto treatment at 5 months?
training Failure 10(50) 4(20) 0.047
Non-monosymptomeatic 10 (50) 8(40) Partial 10(50) 6(30) 0.197
enuresis Complete 0 10(50) <0.001

All valuesare no. (%) or 2mean (D).

the ICCS [16] as follows: i) Complete response to treat-
ment: >90% reductioninthefrequency of enuresisper week;
ii) Partid response to treatment: 50-89% reduction in the
frequency of enuresis per week; and iii) Failed response:
<50% reduction in the frequency of enuresisper week. The
incidenceof cutaneousdrug reactions, and gastrointestinal or
centra nervoussymptomswererecorded.

Satistical analysis. The Stata software (version 14.2,
StataCorp LLC) was used. Due to the non-normal distri-
bution of nocturnal enuresisreduction, alogarithmictrans-
formation was performed for analysis, and then datawere
retransformed to bereported in thetables. Accordingly, the
ANOVA/ANCOVA test was used to evaluate the effect of
interventions on this parameter at different time points,
with age as covariance, and consistent incontinencesince
toilet training and non-monosymptomatic enuresisasfac-
tors. Standardized mean difference (SMD) was calculated
for adjusted means in each modd using Glass delta. SMD
interpretation wasasfollows: <0.19, trivid; 0.20-0.49, small
effect; 0.50-0.79, medium effect; and >0.80, large effect.
Eta? wasinterpreted based onthefollowing: <0.010, trivial;
0.010-0.059, small effect; 0.060-0.139, medium effect; and
>0.140, largeeffect. Thechi-squaretest wasused to compare
categorical data between groups, and risk ratios were
reported as effect sizewith thefollowing interpretations. O-
0.81, trivia effect; 0.53-0.82, small effect; 0.32-0.54,
medium effect; and >0.33, large effect. P values<0.05were
regarded asstatistically significant.

RESULTS

Of the 52 children assessed for eligibility, a total of 40
patientswere randomized intotwo groups (Fig. 1). Tablel
shows the baseline characteristics of the patients in both
groups. None of the patients were concurrently on medi-
cations other than the study medications. D+T was
significantly more efficacious than D+l in nocturnal

INDIAN PEDIATRICS

avalues are % nocturnal enuresis reduction in mean (SD) or Pno. (%).

enuresis reduction at one, three, and five months (Table
I1). At five months, complete response to treatment was
only observed with D+T in 50% of children, while treat-
ment failure was significantly higher with D+I [10 (50%)
in D+l vs4(20%) in D+T group; P=0.47]. Theproportion
of children with partial response was not significantly
different between the groups[ 10 (50%) in D+l vs 6 (30%)
inD+T group; P= 0.197] (Tablell).

After adjustment for age, consi stent incontinencesince
toilet training, and non-monosymptomatic enuresis, D+T
was still significantly more efficacious than D+l in
nocturnal enuresisreduction at one, three, and five months
(WebTablel).

None of the patientsin either group developed cuta
neous drug reactions or central nervous symptoms. All
patients had compl ete compliance with the treatments.

DISCUSSION

Inthecurrent study, wefound asignificantly higher reduc-
tion in the frequency of nocturnal enuresisin children of
the D+T group compared to those taking D+1, one month
after the initiation of treatment, and at 3- and 5-month
follow-ups. We aso found that complete response to
treatment was significantly higher with D+T, at theend of
the study period. This suggests that desmopressin plus
tolterodine combination therapy can be more successful
than desmopressin plusindomethacin intreating pediatric
patients resistant to desmopressin monotherapy. Although,
thereare no published trials contrasting D+T and D+l for
the treatment of refractory nocturnal enuresis, these two
combination therapies have both been evaluated against
placeboinearlier research. Austin, et a. 8] demonstrated
that a one-month combined treatment regimen of desmo-
pressin and tolterodine reduced the mean number of wet
episodes moreeffectively than desmopressin and placebo.
However, the D+T group in our trial received a sub-
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stantially lower total dosage of tolterodine (2 mg) than
used by Austin, et al. [8], demonstrating that tolterodine at
lower dosescan still bejust aseffective. Likewise, Rashed,
et al. [17] compared D+T with desmopressin plus placebo
and showed that this combination therapy was superior in
termsof treatment response. Their study’ stolterodinedosage
was comparable to ours. Kamperis, et a. [11] compared
desmopressin plus indomethacin with desmopressin plus
placeboto treat monosymptomatic nocturnal enuresis. They
found that indomethacin significantly reduced nocturnal
urineoutput compared to placebo. Thenumber of dry nights;
however, did not differ acrossgroups[11].

Explanationsfor why children with nocturnal enuresis
do not respond to desmopressin asthefirst-line treatment
include patient compliance, variability in pharmacodyna-
mics and pharmacokinetics, dietary variables, the timing
of desmopressin administration, and hydration state
[18,19]. Some patientswho are resistant to desmopressin
show bladder instability [20], and almost 70% of patients
with bladder overactivity suffer from nocturnal enuresis
[21], with decreased nocturnal functional bladder capacity
seen commonly in refractory nocturnal enuresis [22].
Theseresultsand reportsimply that desmopressin plusanti-
cholinergic combination therapy may improve nocturna
enuresis [8,17], though additional research is required to
identify theideal anticholinergic drug anditsdosage. Onthe
other hand, nonsteroidal anti-inflammatory drugs(NSAIDS)
have been claimed to have antidiuretic properties, and may
be used in children who do not respond to conventional
therapeutic approaches. Due to the inclusion of unselected
populations, studies using different NSAIDS have yielded
inconsistent results[23-25].

Tolterodine is a competitive antagonist of acetyl-
cholineat postganglionic muscarinic receptors.Therefore,
by acting asamusclerelaxant, tolterodine canincreasethe
bladder’s capacity to hold urine [26]. On the other hand,
indomethaci n appearsto exert itsantidiuretic effect through
anti-natriuretic properties, reduction in urea, and overall
osmotic clearance. Moreover, by acting on the nervous
system, tolterodine appears to have more stable effects,
while indomethacin functions might be mediated under
accompanying inflammatory conditions in patients with
nocturnal enuresis.

The strength of our study was its randomized
controlled trial design. Nonetheless, including a placebo
group could have added merit to thisstudy. Onelimitation
was that some of our patients in both groups were non-
monosymptomatic. M oreover, bladder capacity can affect
outcomes, especialy in patients taking anticholinergic
agents, and wedid not compareour patientsinthisregard.
Also, the urine output which may be an indicator of drug
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efficacy [11], was not assessed in our patients. Further-
more, the small sample size of this study can limit the
generalizability of our findings. Finally, long-term out-
comes, including relapse, continued success, and comp-
lete success[14] werenot eval uated in thisstudy.

Desmopressin plustolterodinewas superior to desmo-
pressin plusindomethacin for the treatment of mono- and
non-monosymptomatic nocturnal enuresis in this study.
Further studieswith aplacebo arm and alarger sasmplesize
arerequired to confirm our findings.

Ethics clearance: IEC, Hormozgan University of Medical
Sciences; No. IR.HUMS.REC.1397.070 dated May 13, 2018.
Contributors: ME: conceptualization and study validation, writing
and reviewing; SEM: implementation and supervision; GZ: data
analysisand interpretation. All authors approved thefinal version
of manuscript, and are accountable for all aspects related to the
study.

Funding: Hormozgan University of Medical Sciences, Competing
interests. Nonestated.

Note: Additional material related to the study isavailablewith the
web version at www.indianpediatrics.net
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DESMOPRESSIN WITH TOLTERODINE OR INDOMETHACIN IN ENURESIS

Web Table I Comparison of Effects on Nocturnal Enuresis Reduction Between the Groups

(Adjusted Analysis)
Time Desmopressin + Desmopressin + SMVID (95%Cl) P-value*
indomethacin (n=20) | tolterodine (h=20)

At one month
Mode 1 31.52 (24.78, 40.09) 58.23 (45.78, 74.30) 5.30(3.51, 7.08) 0.001
Model 2 | 30.45(23.91,38.79) | 60.27 (47.32,76.77) | 5.92(3.94, 7.88) <0.001
Model 3 | 30.33(28.90,3850) | 60.51 (47.67, 76.80) | 6.00 (4.00, 7.98) <0.001

At three months
Mode 1 38.66 (32.62, 45.83) 69.58 (58.70, 82.48) 6.36 (4.25, 8.45) <0.001
Model 2 37.91(31.90, 45.05) 70.98 (59.73, 84.36) 6.79 (4.55, 9.01) <0.001
Mode 3 37.87(31.80, 45.09) 71.06 (59.67, 84.61) 6.81 (4.57,9.04) <0.001

At five months
Model 1 [ 39.25(32.62,47.22) | 84.69(73.19,98.01) | 9.47(6.41,12.51) | <0.001
Model 2 | 39.25(32.41,47.52) | 84.69(72.85,98.45) | 9.45(6.40,12.48) | <0.001
Model 3 | 39.45(3257,47.79) | 84.42(72.61,98.17) | 9.35(6.33,12.36) | <0.001

SMID: standardized mean difference; All values are % nocturnal enuresis reduction, mean (confidence
interval of mean). Model 1: adjusted for age; Model 2: adjusted for age and consistent incontinence
since toilet training; Model 3: adjusted for age, consistent incontinence since toilet training, and non-
monosymptomatic enuresis.

INDIAN PEDIATRICS

VoLumE 60—JuNE 15, 2023



32 ADVERTISEMENT

NHS

Birmingham Women'’s
and Children’s

NHS Foundation Trust

SACCRenn O

Bharati Vidyapeeth Deemed to be University Medical College,
Pune, Maharashtra &
Birmingham Women'’s and Children’s NHS Foundation Trust,

West Midlands, UK

POST DOCTORAL FELLOWSHIP IN PEDIATRIC PULMONOLOGY

Bharati Vidyapeeth Deemed to be University Medical College, Pune, Maharashtra in
collaboration with Birmingham Women'’s and Children’s Hospital (BCH) brings to you the first of
its kind University accredited Fellowship Program in Pediatric Pulmonology.

Bharati Vidyapeeth Deemed to be University Medical College, Pune has an advanced Department of
Pediatrics. With state-of-the-art infrastructure with multiple well developed Pediatric sub-specialties that
offer Fellowship training of a national standing, BVUDMC&H is now setting up a Center of Excellence in
Pediatric Pulmonology.

BCH is aleading centre of excellence for the provisional of specialist children’s care within the UK. The
Department of respiratory medicine and cystic fibrosis (CF) at BCH provides comprehensive services to
the West Midlands including cystic fibrosis, sleep disorders, difficult asthma, invasive and non-invasive
long term ventilation, rare respiratory conditions such as primary ciliary dyskinesia (PCD), interstitial lung
disease, bronchiectasis and cross working with other subspecialties. The department is highly regarded
both regionally as nationally providing comprehensive high-quality diagnostic and clinical services deliv-
ered by a multi-disciplinary team of doctors, specialist nurses, physiotherapists, dietitians and clinical
scientists.

Eligibility Criteria: MD/DNB (Ped) Course Duration:2years Course start date: 015t Nov, 2023
Rotation Policy: 1 yearin BVDUMC&H, India followed by 1 year at BCH, UK.

The candidates will be selected on the basis of interview.

Facilities included at BVUDMC&H: Free shared accommodation, monthly stipend as per University
policy.

Facilities included at BCH: Support for GMC registration, monthly salary as per local policy, which will
be more than sufficient to cover expenses and accommodation.

Program Director Fellowship Coordinator
Dr. Satish Rao Dr. Sanjay Lalwani
Consultant Respiratory Medicine and Professor & Head,
Medical Director for Innovation and Transformation Department of Pediatrics
BCH, Birmingham, UK BVDUMCG&H, Pune, Maharashtra

Eligible and interested candidates may apply with complete biodata and relevant certificates to -
Dr. S. K. Lalwani, Vice Principal, Medical Director, Professor and Head — Pediatrics, 09" floor, New Super
Speciality Building, Bharati Hospital, Pune Satara Road, Katraj, Pune — 411 043, MAHARASHTRA.
Phone: 020-40555555 Ex 3931
OR
E-mail your application with Curriculum vitae to bvpedfellowship@gmail.com by 15t September, 2023

INDIAN PEDIATRICS 452 VoLUuME 60—JuNE 15, 2023



RESEARCH PAPER

Efficacy of Bacillusclausii in Pediatric Functional Constipation: A Pilot of
a Randomized, Double-Blind, Placebo-Controlled Trial
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Purpose: To evaluate the efficacy of Bacillus clausii in the
treatment of pediatric constipation.

Methods: A randomized, double-blind, placebo-controlled trial
was conducted from January, 2021 to January, 2022 in children
aged 1-5 years diagnosed with functional constipation according
to Rome IV criteria. They were assigned to receive either B. clausii
or placebo, once daily for four weeks. The primary out-come was
treatment success (defined as >3 spontaneous stools per week
and stool consistency grade >3 on Bristol stool chart). The
secondary outcome was a comparison of stool frequency,
consistency (defined by Bristol stool grade), and constipation-
related symptoms.

Results: This trial enrolled 38 children (B. clausii, n=20 and
placebo, n=18). At 4 weeks, no significant difference was noted in

the treatment success between B. clausii and placebo groups
[45% vs 56%; P=0.52). On within-group analyses, the mean (SD)
of Bristol stool grade increased in both the B. clausii [1.7 (0.5) to
2.8 (1.2); P=0.003] and placebo [1.8 (0.5) to 2.8 (1.2); P=0.01]
groups. Significant increases in the treatment success rate (22%
to 56%, P=0.01) and mean stool frequency per week [3 (0.9) to
4.2 (1.7), P=0.01] were pronounced only in the placebo group.
The frequency of painful defecation and large fecal mass were
also significantly decreased in both the groups. No serious
adverse events were observed.

Conclusion: A 4-week course of B. clausii as the sole treatment
was not more effective than a placebo for the management of
functional constipation in children aged 1-5 years.

Keywords: Intestinal microbiota, Laxatives, Probiotics, Stool
frequency.

Trial registration: Thai Clinical Trials Registry: TCTR20210311001

onstipation is documented as a primary
complaint in 3-5% of children presenting to
ediatricians and 10-20% among pediatric
gastroenterologists[1]. A recent study reported
78% children with functional congtipation among 316
childrenwith congtipation [2]. The use of osmotic laxatives
remains the first-line pharmacologic management for
children presenting with fecal impaction and maintenance
therapy [3]. However, astudy demonstrated that morethan
50% of the pediatricians felt that the caregivers of
constipated children were concerned about tolerance or
dependence of thefive most commonly used |axatives[4].
Therefore, besides lifestyle and dietary modification,
alternative non-pharmacologic management such as
probiotics may be advantageousand attractive.

A previous study showed that constipation is
associated with gut dysbiosis [5]. Therefore, modifying
gut microbiota environment may provide a beneficia
effect in patients suffering from functional constipation.
Probiotics have therefore been proposed for the manage-
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ment of pediatric functional constipation in the past two
decades [6]. Probiotics affect the gut microbiota through
various mechanismsincluding regulating theintraluminal
environment, affecting the secretion and absorption of
water and el ectrolytes, enhancing colonic peristalsis and
reducing intestinal transit time[7-10]. A recent Cochrane
review [11] reveaded insufficient evidence to conclude
whether probioticsare beneficial in treating constipation.
Even the use of probictics as a sole treatment in this
condition remainscontroversial [3,12].

Invited Commentaries: Pages 429-32.

Most of the Bacillus spp. can producelactic and short-
chain fatty acids from carbohydrate fermentation [13],
resulting in a lower pH within the colonic lumen and
increased peristalsis [14]. B. clausii, a non-pathogenic
Gram-positive bacteria, has been shown to restore
intestinal floraby stimulating immunomodul atory activity
[15]. B. clausii isalso considered safe and hasavery low
incidence of mild adverse events such as vomiting,
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Etiology and Outcome of Community-Acquired AcuteKidney Injuryin
Pediatric | npatients

ASHNA AsHISH, MANISH KUMAR, KIRTISUDHA MISHRA
Department of Pediatrics, Chacha Nehru Bal Chikitsalaya, Delhi.

Objective: To estimate the etiology, outcome, and risk factors for mortality in children with
community-acquired acute kidney injury (CA-AKI). Methods: Between October, 2020 and
December, 2021, consecutive hospitalized children aged 2 mo-12 years with a minimum 24
hours of stay, and at least one serum creatinine level measured at or within 24 hours of
hospitalization were prospectively enrolled. CA-AKI was labelled in children with an elevated
serum creatinine level at admission and subsequent fall during hospitalization. Results: Of
2780 children, 215 were diagnosed as CA-AKI (7.7%, 95% CI 6.7-8.6). Diarrhea with
dehydration (39%) and sepsis (28%) were the most common causes of CA-AKI. 24 children
(11%) died during hospitalization. Requirement of inotropes was an independent predictor of
mortality. Out of 191 children discharged, 168 (88%) had complete renal recovery. At 3 months,
out of 22 children without complete renal recovery, 10 progressed to chronic kidney disease
(CKD), with 3 becoming dialysis dependent. Conclusions: CA-AKIl is common in hospitalized
children, and is associated with increased risk of progression to CKD, especially in those with
incomplete renal recovery.
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cutekidney injury (AKI1), characterized by an

abrupt decrease in kidney function, is asso-

ciated with substantial morbidity, increased

risk of mortality and higher risk of progression
to chronic kidney disease (CKD) [1]. Community-
acquired AKI (CA-AKI), asubset of AKI, is presence of
AKI at thetimeof hospitalization. INAKI Global Snapshot
study, 47% of AKI episodes were due to CA-AKI, of
which 80% occurred in low and low to medium income
countries [2]. In contrast to hospital acquired AKI (HA-
AKI), whichhasmultifactoria originand high mortality risk,
CA-AKI chiefly hassingleetiology, mostly preventableand
associated with lower risk of mortdlity [3]. In view of the
limited prospectively collected dataon CA-AKI inchildren,
especialy from India, this study was aimed to estimate the
frequency, etiology, and outcome aswell asrisk factorsfor
mortality in childrenwith CA-AKI.

METHODS

This prospective study was conducted at an urban pediatric
tertiary care hospital in northern India between October,
2020 and December, 2021. All consecutive hospitalized
children between 2 monthsto 12 yearsof agewith minimum
24 hoursof stay and at |east one serum creatinineva ue mea-
sured at or within 24 hours of hospitalization were assessed
for digibility. Children with known CK D, serum creatinine

INDIAN PEDIATRICS
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estimation <2 times during first 7 days of hospitalization,
breakthrough seizure, corrosiveingestion, e ective hospital-
ization, readmission within 2 weeks of discharge and those
referred from other centersafter 48 hours of hospitalization
wereexcluded from the study.

Assuming the average incidence of CA-AKI as 10%
[4,5], with precision of 2% and at 95% confidence level,
minimum 950 children were planned for screening, consi-
dering 10% attrition. Ethics approval was obtained from
institutional ethicscommittee.

Invited Commentary: Pages 433-34.

Childrenwith admission serum creatininelevel of >1.5
times or >0.3 mg/dL higher than the median reference
value for age [6] were presumed to have CA-AKI and
enrolled for the study. A repeat serum creatinine was
obtained within 24-48 hours of hospitalization. Baseline
serum creatinine was defined as the lowest of any three:
i) Serum creatininelevel duringlast 3 months, if available;
ii) median referencevalue of serum creatininefor that age;
or iii) lowest serum creatinine value during hospitali-
zation. Serum creatinine was estimated by modified Jaffe
kinetic method traceableto | DM S using Beckman Coulter
AU-680analyzer.
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Thosewith deranged serum cregtinineleve at admission
were subjected to repeat blood sampling every 24-48 hours
till normalization of serum creatinine value or discharge,
whichever was earlier. Diagnosis and staging of CA-AKI
was established by measuring subsequent fal in serum
creatinine during hospitalization according to serum
creatinine criterion of KDIGO classification system [7].
Fina AKI stage was the maximum AKI stage achieved
during hospitalization. Ultrasonography of kidney, ureter
and bladder region wasdonewhere serum creatininefailedto
normalize. Renal biopsy was done in cases of AKI with
unknown etiol ogy.

Outcomes were measured in terms of renal recovery at
discharge, requirement of dialysis, duration of hospitd stay
and mortality. Renal recovery wasdefined as‘ complete, if
serum creatinine normalized to the reference range for that
age, ‘partid’, if serum creatinine decreased to alesser AKI
stage, but still higher thanthereferencerangeand ‘ no recov-
ery’, if therewas no changeinthe AK| stage. CKD was de-
fined as eGFR <60 mL/min/1.73m? or eGFR >60 mL/mir/
1.73m2with structural damage or persistence of proteinuria
for >3 months. Diaysis dependence was defined as persis-
tent need of dialysisfor maintaining fluid and el ectrolyte ho-
meostasis. Those without complete renal recovery at dis-
chargewerefurther followed-up at oneand three months -
ter discharge.

Children assessed for eligibility, n=4308 |

—>| Excluded, n= 1528* |

Assessed for the occurrence of community acquired-
acutekidney injury (CA-AKI), n=2780

J
| Children diagnosed asCA-AKI, n=215 |
J
l l
| Discharge, n=191 Ii | Death, n=24 |
J
Incompleterena Completerend

recovery, n=23

|}

1 monthfollow up, L 3monthsfollow
n=22 up, n=22

recovery, n=168

*Known case of CKD/ESRD, n=24; dective hospitalization (for blood
transfusion, n=165; albumininfusion, n=36; chemotherapy, n=71; IVIG
infusion, n=14; pamidronate, n=21; for renal biopsy, n=36; bonemarrow
aspiration/biopsy, n=18; endoscopy, n=186), Breakthrough seizures,
n=493; Accidental poisoning, n=87; Children with <2 serumcreatinine
measurement during first 7d of hospitalization, n=54; Readmissionwithin
2 weeks after discharge, n=21; Referred fromother centersafter >48h of
stay, n=302.

Fig. 1 Study flow chart.
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Satistical analysis. Statistical analysis was performed
using IBM SPSS Statistics for Windows, version 24.
Quantitative variableswere expressed asmean or median
and were analyzed by independent t test or Mann-Whitney
U test, respectively. Qualitative variableswere expressed
as numbers/percentages and were analyzed by chi-square
test or Fisher exact test. Risk factors for mortality were
analyzed by logistic regression analysis.

RESULTS

Of the 4308 eligible children, 1528 were excluded and
2780 children aged 2 monthsto 12 years, with >24 hours
of hospital stay, were assessed for CA-AKI, and 215
(7.7%, 95% ClI, 6.7- 8.6) were diagnosed as CA-AKI
according to KDIGO definition of AKI (Fig. 1).

Demographic, clinical and laboratory characteristics of
childrenwith CA-AKI areshownin Tablel . MaximumAKI
stagel, Il and 111 werepresentin 11 (5%), 42 (20%) and 162
(75%) children, respectively. Diarrheal diseaseswith dehy-

Table | Demographic, Clinical and Laboratory Character-
isticsof Children With CA-AK| (N=215)

Characteristic Values
Agegroup

2-12mo 126 (58.6)

>12mo 89 (41.4)
Malesex 120 (55.8)
Weight (kg)2 7.8 (5.5,15)
Oligo-anuria 41(19)
SBP SD score? 0.38 (-0.67,-0.8)
DBP SD score? -0.22 (-0.8,-0.7)
Hypotension 13(6)
PICU admission 29(13.5)
MaximumAKI stage

Stagel AKI 11 (5)

Stagell AKI 42 (20)

Stagelll AKI 162 (75)
Dialysis 19(9)

Peritoneal dialysis 6(3)

Hemodiaysis 13(6)
Hemoglobin (g/dL)P 10.9 (3.4)
C-reactiveprotein (mg/L)2 16 (3.2,66)
Urea(mg/dL)? 86 (56,146)
Serum creatinine (mg/dL)2

At admission 1(0.7,1.6)

Maximum value 1.1(0.7,1.7)
Thrombocytopenia 42 (19.5)

Valuesin no. (%), 2median (IQR) or Pmean (SD). CA-AKI: community
acquired-acute kidney injury; SBP and DBP: systolic and diastolic
blood pressure; PICU: pediatric intensive care unit,
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dration (n=85) and sepsis (=61, 18 blood culture positive)
were two most common causes of CA-AKI, followed by
acute febrile illnesses (n=32) and primary rend diseases
(n=32). Among febrile illnesses, dengue (n=13), pyelone-
phritis (n=5) and leptospirosis (n=4) wereimportant causes
of CA-AKI. Nephrotic syndrome (n=12) with festuresof hy-
povolemiaand/or acute tubular necrosiswasthe most com-
mon primary rena disease associated with CA-AKI, fol-
lowed by hemolytic uremic syndrome (n=9) and acuteglom-
erulonephritis(n=10) (Tablell).

Out of 191 children discharged, 168 (88%) had comp-
leterenal recovery, 13 (7%) had partial rena recovery and
10 (5%) had no renal recovery. Nineteen (9%) children
required dialysis (13 hemodialysis and 6 peritoneal
diaysis). Median (IQR) duration of hospital stays in
childrenwithAKI stagel, Il and |11 was4 (3,6),5.5(3.7,9)
and 6 (3,12.2) days, respectively. Twenty four (11%)
children with CA-AKI died during hospitalization. Of 21
children who died of sepsis, 20 presented as septic shock
and died even beforedialysis could be started. Median SD
scores of systolic and diastolic blood pressures were
significantly lower in children who died in comparison to
thosewho survived. Out of 22 children at 3 monthsfollow-
up, 10 progressed to CKD, with 3 of them becoming
dialysisdependent.

Onunivariateanalysis, sepsis, mechanical ventilation,
inotropesrequirement and stage |11 AK 1 weresignificantly

Tablell Etiological Diagnosisof Community-Acquired Acute
Kidney Injuryin Hospitalized Children (N=215)

Etiology No. (%)
Diarrheawith dehydration 85(39.5)
Sepsis 61 (28.3)
Acutefebrileillnesses? 32(14.9
Dengue 13(6.0)
Pyelonephritis 5(2.3)
Leptospirosis 4(1.9)
Typhoid 3(1.49)
Primary renal diseases (n=32)
Nephrotic syndrome 12 (5.6)
Hemolytic uremic syndrome 9(4.2)
Post-infectious GN 4(1.9)
Rapidly progressing GNP 6(2.7)
Renal stones 1(0.5)
Diabetic ketoacidosis 3(1.49)
Dextromethorphan toxicity 1(0.5)
MIS-C 1(0.5)

GN: glomerulonephritis; MIS-C: multisysteminflammatory syndromein
children. @2 eachwithliver abscess, malaria and diphtheria, and 1 child
with tubercular meningitis; P2 with lupus nephritis, and 1 each with C3
GN, anti-GBM crescentic GN, granulomatousinterstitial nephritis, IgA
crescentic GN.
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Tablelll Risk Factorsfor Death in Children With Community-
Acquired AcuteKidney I njury (N=215)

Variables OR(95%Cl) Pvalue
Requirement of inotropes 363 (26-5084) <0.001
Sepsis 2.4(0.4-14) 0.30
Stagelll acutekidney injury 4.3 (0.16-118) 0.38
Mechanical ventilation 0.1(0.01-1.1) 0.06

associated withincreased risk of mortality. On multivariate
logisticregression analysis, inotropesrequirement wasthe
only independent risk factor for mortality (Tablell1).

DISCUSSION

In this prospective study frequency of CA-AKI in hospi-
talized children was 7.7% (95% Cl 6.7-8.6), with majority
beinginAKI stagelll. Diarrhed diseaseswith dehydration
and sepsiswere predominant causesof CA-AKI. Morethan
three fourth of cases had complete renal recovery at dis-
charge, whereas 11% died during hospitalization. Require-
ment of inotropes was the only independent risk factor for
mortality. Nearly half of thosewithincompleterenal recov-
ery at discharge progressed to CK D at 3 monthsfollow-up.

Frequency of CA-AKI inour study wassimilartoearlier
studiesacrosstheglobe, withincidence of CA-AKI varying
between 7t014%[4,5,8,9]. Inameta-analysisto estimatethe
worldwide incidence of AKI, pooled incidencerate of CA-
AKIwas8.3%[10]. Threefourth of thechildrenin our study
achieved maximum AKI stage Ill, similar to study by
Esezobar, et a. [11], where 70% children werein ‘failure
category. Mgjority of casesinAKI stagelll in our study can
be explained by predominantly infant population, which are
moresusceptibletoinfection-rlated AKI.

One fourth of al AKI casesin our study resulted from
sepsis, similar to study from asub-Saharan African country,
where sepsis accounted for 25.7% of al AKI cases [11].
Etiologica spectrumof AKI inour study wassimilar to other
Indian studies[12,13], with infections accounting for more
than half of dl cases, followed by primary renal diseases.

Despite mgjority of our AK| casesin stagelll, only 9%
received diaysis, in contrast to 14.5% children requiring di-
alysisinastudy from southernIndia[12]. Fewer childrenre-
celving dialysisin our study can be explained by many pre-
senting as septic shock and succumbing within 24 hours of
hospitalization even before diadysiscould have been started.
Mortdity rate of 11% in our study was similar to pooled
AKI-associated mortdity rate of 13.8% in children [10]. A
higher in-hospital mortality in two other Indian studies
[12,13] and studiesfrom sub-Saharan African countries[4,5]
in comparisonto our study can be explained by inclusion of
hospital-acquired AK | casesalsointheir studies.

VoLumE 60—JuNE 15, 2023



42

CoMMUNITY-ACQUIRED AKI IN INPATIENTS

sepsis.

WHAT THIS STUDY ADDS?

* Majority of community-acquired acute kidney injury in hospitalized children resulted from diarrheal diseases and

In consonance with two Indian studies [12,13], more
than two-third of childrenin our study achieved complete
renal recovery at discharge. Out of those with incomplete
renal recovery, nearly half progressed to CKD at 3 months
follow-up. Though, risk factors for progression to CKD
were not analyzed, approximately two-thirds of surviving
children who had received dialysisprogressedto CKD at 3
months. In contrast to 22-35% of all AKI cases prog-
ressingto CKD at 3months[14,15], only 5% of surviving
children in our study progressed to CKD, which can be
explained by majority of AKI cases due to diarrhea and
fewer childrenrequiring dialysis.

Strength of this study is prospective enrollment of
casesthroughout theyear toincludeall probable CA-AKI
caseswith seasonal variation along with 3 monthsfollow-
up after discharge. However, the study had some limita-
tions viz., being a single center study, results are not
generalizable; urine output criterion was not used for
defining AKI; CA-AKI in CKD cases were not assessed
because of prior exclusion of known CKD cases; study not
powered to assess the predictors of mortality and follow-
up for children withincompleterenal recovery only, based
on deranged serum creatinine at discharge, which could
have missed some children showing normal creatinine but
persistent proteinuriaor hypertension.

To conclude, CA-AKI is common in hospitalized
children, with majority resulting from diarrheal diseases
and sepsis. Long-term follow-up isrequired in caseswith
incomplete renal recovery, especialy those requiring
dialysisbecause of highrisk of progressionto CKD.

Ethics clearance: Institutional Ethics Committee, CNBC; No
F.1/IEC/CNBC/11/07/2020/78/9671, dated Sep 29, 2020.
Contributors: MK: conceptualized the study. AA: enrolled the
patients, collected data, involved in patient management and
prepared theinitial draft; MK, KM: performed the analysis and
interpretation of data. MK, AA and KM revised thedraft. All the
authorsapproved thefinal version of the manuscript.
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erythematousrash, and stool color change[16]. Therefore,
thisstudy aimed to demonstratethe beneficia effectsof B.
clausii onthetreatment of functional constipationinyoung
children.

METHODS

Thispilot study wasarandomized, double-blind, placebo-
controlled trial conducted at a quaternary care teaching
hospital.

Patients were recruited from both general pediatric
clinics and gastroenterology clinics. Inclusion criteria
included children aged 1-5 yearswho were diagnosed with
functional constipation according tothe RomelV criteria
between January, 2021 and January, 2022. Exclusion
criteria were children with suspected or proven organic
causes of constipation, drugsthat may cause constipation
(e.g., antidepressant drugs, opiates), immuno compro-
mised host, neurological impairment, or congenital heart
disease. Informed consent was taken for all participants.
The study was approved by theinstitutional review board.
The protocol for this study was registered at the Thai
Clinical TridsRegistry.

During the initial visit, baseline characteristics were
recorded, including underlying disease, alergies, and
current medication. We collected the characteristics of
bowel movement including frequency, consistency
defined by the Bristol stool chart on a scale of 1-7 (the
scalewasnoted inthe actual stool diary), thefrequency of
congtipation-related symptoms including painful defe-
cation, retentive posturing, large fecal mass (subjectively
defined by the caregivers), fecal incontinence (if thechild
was adready toilet-trained), abdominal pain, and rectal
bleeding. We used adigital rectal examination for evalua-
ting impacted fecesin all children, during theinitial visit,
before starting the intervention. The children were then
randomly assigned into two groups via a computer-
generated list, either B. clausii or placebo. B. clausii
(Enterogemina, Sanofi-Aventis), one vial contained B.
clausii 2 billion sporesin 5 mL, odorless, tasteless, color-
less, and no refrigeration was needed. The placebo’s
allocation was concealed by using a via containing the
same volume of sterile water suspension in a plastic
container. All caregivers were educated by a single
investigator with similar advice on non-pharmacologic
management including age- and weight-appropriate fiber
and fluid intake, toilet training in developmentally
appropriate normal children aged >2-3 years(based onthe
AmericanAcademy of Pediatricsrecommendation) witha
stool diary onadaily basis. A washout period of twoweeks
was applied if the child had received any prior treatments
for constipation.
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Caregiverswereinstructed to giveonevial of thestudy
product to thechild oncedaily for 28 days, and completea
daily diary (provided by the researcher) for stool patterns
based on Bristol scale, associated symptoms and adverse
events. Parents were a so advised to use sodium chloride
enemaonceif the child did not defecate for three or more
consecutive days (10 mL for children aged 1-2 years, and
20 mL for children aged 3-5 years). After two weeks, the
caregiverssent thedaily diary viaan online application to
the research team, who also telephoned them to ask for
further explanations, if needed. Parents returned for a
follow-up visit at four weeks, with the diary or via an
online application, if the caregivers were unable to visit,
especially during the ongoing COVID-19 pandemic. We
al so defined the compliance and the use of rectal enema.
Children who took lessthan 75% of thetotal vialsin each
phasewere excluded fromthetrial.

The primary outcome was treatment success defined as
‘&t least 3 defecationsper week and stool consistency at least
grade3ontheBristol stool chart’ at week 2 and week 4 after
the intervention. Secondary outcomes are constipation-
related symptoms described above and adverse effects
duringthestudy.

Satistical analysis: Statistical analysiswas performed by
per protocol analysis. Descriptive statistics were per-
formed for baseline characteristics. Continuous variables
were described by mean and standard deviation (SD), orin
the case of non-normal distributions, by median and
interquartile range (IQR). Categorica variables were
described by percentage. The significance of difference
between independent sampleswas determined by student
t-test or Mann-Whitney U test for continuous dataand by
Chi squaretest or Fisher exact test for categorical data. For
paired samples, the significance of difference was
determined by paired t-test or Wilcoxon sign-rank test for
continuousdataand by McNemar test for categorical data.
Statistical analyses were performed with Stata software
version 14.0. For all comparisons, aP value of <0.05was
considered statistically significant.

RESULTS

Caregivers of 50 children agreed to participate and were
enrolled inthe study. However, 11 patientswere excluded
during the 2-week washout period due to worsening
constipation, and as some children had rectal bleeding.
After randomization, 21 children were assigned to receive
B. clausii and 18 children received a placebo (Fig.1).
One child in the B. clausii group dropped out due to
severe abdominal pain and rectal bleeding. Overall, the
baseline characteristics of both groups were comparable
(Tablel).
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Children with constipation
aged 1-5y (n=50)

Excluded duetoloss
tofollow-upduring the [—
wash out period (n=11)

J J
Placebo Bacillusclausii
(n=18) (n=21)
J l
Anayzed Drop out
(n=18) 1 patient
J
Analyzed
(n=20)

Fig. 1 Flow diagram of the study population.

Two-week follow-up: The treatment success was not
significantly different when compared between the B.
clausii and the placebo groups (35% vs 22%; P=0.39)
(Fig. 2a). The stool consistency (Fig. 2b), rectal enema
used (Fig. 2c), stool frequency (Fig. 3a), painful defecation
(Fig. 3b), large fecal mass (Fig. 3c), and retentive
posturing (Fig. 3d), as well as fecal incontinence and

Tablel BasdlineChar acteristicsof Children With Functional
Constipation Enrolled in the Sudy

Characteristics Bacillus  Placebo P
clausii (n=18) value
(n=20)

Malesex 7(35) 10 (56) 0.21
Age(y)? 27(1.0) 279 o091
Body weight (kg)? 13.2(3.9) 135(26) 0.76
Duration of congtipation(mo)2 12.1(9.5) 12.7(9.4) 0.69
Previous constipation treatment 15 (75) 15(83) 0.53
Lactulose 6 12 -
Polyethyleneglycol 5 3 -
Unison enemax |axative 4 - -
Bristol stool grade? 1705 1.8(0.5) 0.41
Stool frequency (per wk)2 4(2.1) 3(0.9) 0.06
Painful defecation (per wk)? 3(2-3) 2(2-3) 0.55
Largefecal mass(per wk)P 2(2-35) 2(2-3) 0.52
Retentive posture (per wk)P 1(0-1) 1(0-1) 0.43
Fecal incontinence 5(25) 5(28) 0.85
Abdominal pain 5(25) 5(28) 0.85
Rectal bleeding 6(30) 5(28) 0.88
Impacted feces 4(20) 5(28) 0.58

Valuesin no. (%),2mean (SD) or median (IQR).
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Fig. 2 Effect of Bacillus clausii and placebo on a) treatment
success (defined by at least 3 defecations’'wk and stool
consistency at least grade 3 on the Bristol stool chart, b) Bristol
stool grade, and c) rectal enema used during each of the 2-wk
study period.
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Fig. 3 Effectsof Bacillusclausii and placebo on a) stool frequency, b) painful defecation, c) largefecal mass, and d) retentive posture.

abdominal pain, were not significantly different between
groups.

The Bristol stool grade increased in both groups at
week 2 ascompared to baseline (P=0.001 intheB. clausii
and P=0.04 in the placebo group) (Fig. 2b). Frequencies
of painful defecation, large fecal mass, and retentive
posture decreased in the B. clausii group (Fig. 3b-d).
However, the stool frequency increased significantly only
intheplacebo group (Fig. 3a).

Four-week follow-up: Treatment success was again not
significantly different when compared between the B.
clausii and placebo groups (45% vs 56%; P=0.52). The
treatment success rate of constipated children in the
placebo group was even higher than theintervention. The
mean stool consistency, rectal enema used, stool fre-
guency, painful defecation, largefecal mass, and retentive
posturing aswell as other constipation-related symptoms
werealso not significantly different (all P>0.05).

The Bristol stool grade increased in both groups at
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week 4 ascompared to baseline (P=0.003 inthe B. clausii
and P=0.01 in the placebo group) (Fig. 2b). Painful
defecation and large fecal mass also decreased in both
groups(Fig 3b, 3c). Whilerectal enemaused decreased over
time only in the B. clausii group (Fig. 2c), significantly
increased treatment successand stool frequency werenoted
only in the placebo group (Fig. 2a, 3b). However, neither
group showed any reduction in fecal incontinence nor
abdominal pain (datanot shown).

Adverseeffects: No serious adverse effectswere observed.
One patient had urticariaand another had abdominal pain
in the B. clausii group (n=2), and one patient in the
placebo group had vomiting.

DISCUSSION

In this prospective randomized study, we found that the
efficacy of 4-week probiotic B. clausii in the treatment of
functional constipation in young children did not differ
when compared to those who received aplacebo. Wealso
observed no significant differencesin the secondary out-
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aged 1-5 years.

WHAT IS ALREADY KNOWN?

« Besides laxatives and lifestyle modification, alternative non-pharmacologic managements such as probiotics
may have a role in managing children with functional constipation.

WHAT THIS STUDY ADDS?

« A4-week course of B. clausii as the sole treatment was not more effective than a placebo in constipated children

comes or adverse effects. With regards to within-group
analyses, both groups showed significant improvement in
stool consistency, painful defecation, and largefecal mass
after 4 weeks. However, the treatment success and stool
frequency only improved in the placebo group, while the
rescue use of rectal enemadecreased only inthe B. clausii

group.

Clinical data support B.clausii use for the treatment
and prevention of gut barrierimpairment [17]. Trialshave
investigated its use in acute diarrhea [18,19] and pre-
vention of adverse effectsfrom H. pylori therapy [20]. To
our knowledge, thisstudy isthefirst trial investigating the
efficacy of B. clausii as a sole treatment in pediatric
functional constipation. Currently, the mainstay manage-
ment of pediatric functional constipationincludelifestyle
modification and osmoatic laxatives, while the efficacy of
most probiotics strain remains in question. A previous
systematic review [6] showed no significant difference
between the probiotic and placebo groups in children.
However, some probiotic strains showed beneficial effects
on stool frequency [6].

In pediatric trials [21], four weeks of Lactobacillus
casel rhamnosus L cr35 revealed no additional benefit in
the treatment success when compared to placebo.
However, there was a significant increase in stool
frequency. In another study [22], athree-week course of
fermented dairy products containing Bifidobacterium
lactisstrain DN-173 010 failed to show animprovementin
stool frequency when compared to placebo. The results
were consistent with our trial. The lack of an effect of B.
clausii in this trial may be contributed by an enhanced
placebo effect. A high placebo response ratewas observed
in the earlier trials of pediatric functional constipation,
which revealed a 58-70% treatment success rate [21,23].
Moreover, this may likely be atrue placebo effect asthe
participating parents anticipate clinical improvement
regardless of theinterventioninanon-differential manner.

Recent data has raised concerns regarding probiotic
safety. Khatri, et al. [24] reported a case of prolonged B.
clausii bacteremia in a 17-month-old immunocompetent
child, without adefinite site of infection or predisposing risk
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factors. In another case [25], a 5-month-old child with a
history of surgically corrected congenital heart disease and
malnutrition devel oped recurrent B. clausii bacteremiaand
consequently succumbed to multidrug-resistant Klebsiella
pneumoniae sepsis with multiorgan failure [25]. However,
no seriousadverseeventswerereportedinour trial.

Thistrial had somelimitationsthat could have caused
biases. First, the number of subjectswas rather small due
to the effect of the COVID-19 pandemic that limited
overall outpatient visitsto our institution, which may lead
to the negative finding of this trial (type 2 error). The
follow-up time was also short asit may be worthwhileto
wait for alonger period to observethe effect of probiotics,
even after the probiotics were ceased. Nevertheless, we
tried to avoid the vicious cycle of constipation going for a
longer time beforeinitiating an appropriate laxative. Most
of the evaluated outcomes were based on a daily stool
diary completed by the parents, which might have caused
some difficulties, especially when assessing fecal soiling
or incontinence and abdominal pain in toddlers. The
inability to create aplacebo container that wasidentical to
the probiotics container despite the equal volume and
similar physical property (clear, odorless, tastel ess) of the
solution may lead to a minimal bias. We did not have
comprehensive data on dietary intake and toilet-related
datasuch astoilet seat. Asthe gut microbiotaanalysiswas
not included inthisstudy, hypothesisregarding therole of
gut dysbiosis in children with functional constipation
remained speculative. A larger trial of thisprobictic strain
with diet and toil et-rel ated history, gut microbiotaanalysis
and alonger follow-up period may confirm our finding.

A 4-week course of B. clausii asasole treatment was
not more effective than a placebo for the management of
functional constipationinasmall group of childrenaged 1-
5years. Larger trialswith diet history and alonger follow-
up may either confirm or rebut thisfinding.

Note: The study protocol was retrospectively registered on Feb
19, 2021 and thefirst patient wasenrolled on Jan 5, 2021.
Ethics clearance: Institutional Review Board COA; MURA
2020/253 dated Feb 14, 2020.
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Etiology and Outcome of Community-Acquired AcuteKidney Injuryin
Pediatric | npatients
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Objective: To estimate the etiology, outcome, and risk factors for mortality in children with
community-acquired acute kidney injury (CA-AKI). Methods: Between October, 2020 and
December, 2021, consecutive hospitalized children aged 2 mo-12 years with a minimum 24
hours of stay, and at least one serum creatinine level measured at or within 24 hours of
hospitalization were prospectively enrolled. CA-AKI was labelled in children with an elevated
serum creatinine level at admission and subsequent fall during hospitalization. Results: Of
2780 children, 215 were diagnosed as CA-AKI (7.7%, 95% CI 6.7-8.6). Diarrhea with
dehydration (39%) and sepsis (28%) were the most common causes of CA-AKI. 24 children
(11%) died during hospitalization. Requirement of inotropes was an independent predictor of
mortality. Out of 191 children discharged, 168 (88%) had complete renal recovery. At 3 months,
out of 22 children without complete renal recovery, 10 progressed to chronic kidney disease
(CKD), with 3 becoming dialysis dependent. Conclusions: CA-AKIl is common in hospitalized
children, and is associated with increased risk of progression to CKD, especially in those with
incomplete renal recovery.
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cutekidney injury (AKI1), characterized by an

abrupt decrease in kidney function, is asso-

ciated with substantial morbidity, increased

risk of mortality and higher risk of progression
to chronic kidney disease (CKD) [1]. Community-
acquired AKI (CA-AKI), asubset of AKI, is presence of
AKI at thetimeof hospitalization. INAKI Global Snapshot
study, 47% of AKI episodes were due to CA-AKI, of
which 80% occurred in low and low to medium income
countries [2]. In contrast to hospital acquired AKI (HA-
AKI), whichhasmultifactoria originand high mortality risk,
CA-AKI chiefly hassingleetiology, mostly preventableand
associated with lower risk of mortdlity [3]. In view of the
limited prospectively collected dataon CA-AKI inchildren,
especialy from India, this study was aimed to estimate the
frequency, etiology, and outcome aswell asrisk factorsfor
mortality in childrenwith CA-AKI.

METHODS

This prospective study was conducted at an urban pediatric
tertiary care hospital in northern India between October,
2020 and December, 2021. All consecutive hospitalized
children between 2 monthsto 12 yearsof agewith minimum
24 hoursof stay and at |east one serum creatinineva ue mea-
sured at or within 24 hours of hospitalization were assessed
for digibility. Children with known CK D, serum creatinine
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estimation <2 times during first 7 days of hospitalization,
breakthrough seizure, corrosiveingestion, e ective hospital-
ization, readmission within 2 weeks of discharge and those
referred from other centersafter 48 hours of hospitalization
wereexcluded from the study.

Assuming the average incidence of CA-AKI as 10%
[4,5], with precision of 2% and at 95% confidence level,
minimum 950 children were planned for screening, consi-
dering 10% attrition. Ethics approval was obtained from
institutional ethicscommittee.

Invited Commentary: Pages 433-34.

Childrenwith admission serum creatininelevel of >1.5
times or >0.3 mg/dL higher than the median reference
value for age [6] were presumed to have CA-AKI and
enrolled for the study. A repeat serum creatinine was
obtained within 24-48 hours of hospitalization. Baseline
serum creatinine was defined as the lowest of any three:
i) Serum creatininelevel duringlast 3 months, if available;
ii) median referencevalue of serum creatininefor that age;
or iii) lowest serum creatinine value during hospitali-
zation. Serum creatinine was estimated by modified Jaffe
kinetic method traceableto | DM S using Beckman Coulter
AU-680analyzer.
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Thosewith deranged serum cregtinineleve at admission
were subjected to repeat blood sampling every 24-48 hours
till normalization of serum creatinine value or discharge,
whichever was earlier. Diagnosis and staging of CA-AKI
was established by measuring subsequent fal in serum
creatinine during hospitalization according to serum
creatinine criterion of KDIGO classification system [7].
Fina AKI stage was the maximum AKI stage achieved
during hospitalization. Ultrasonography of kidney, ureter
and bladder region wasdonewhere serum creatininefailedto
normalize. Renal biopsy was done in cases of AKI with
unknown etiol ogy.

Outcomes were measured in terms of renal recovery at
discharge, requirement of dialysis, duration of hospitd stay
and mortality. Renal recovery wasdefined as‘ complete, if
serum creatinine normalized to the reference range for that
age, ‘partid’, if serum creatinine decreased to alesser AKI
stage, but still higher thanthereferencerangeand ‘ no recov-
ery’, if therewas no changeinthe AK| stage. CKD was de-
fined as eGFR <60 mL/min/1.73m? or eGFR >60 mL/mir/
1.73m2with structural damage or persistence of proteinuria
for >3 months. Diaysis dependence was defined as persis-
tent need of dialysisfor maintaining fluid and el ectrolyte ho-
meostasis. Those without complete renal recovery at dis-
chargewerefurther followed-up at oneand three months -
ter discharge.

Children assessed for eligibility, n=4308 |

—>| Excluded, n= 1528* |

Assessed for the occurrence of community acquired-
acutekidney injury (CA-AKI), n=2780

J
| Children diagnosed asCA-AKI, n=215 |
J
l l
| Discharge, n=191 Ii | Death, n=24 |
J
Incompleterena Completerend

recovery, n=23

|}

1 monthfollow up, L 3monthsfollow
n=22 up, n=22

recovery, n=168

*Known case of CKD/ESRD, n=24; dective hospitalization (for blood
transfusion, n=165; albumininfusion, n=36; chemotherapy, n=71; IVIG
infusion, n=14; pamidronate, n=21; for renal biopsy, n=36; bonemarrow
aspiration/biopsy, n=18; endoscopy, n=186), Breakthrough seizures,
n=493; Accidental poisoning, n=87; Children with <2 serumcreatinine
measurement during first 7d of hospitalization, n=54; Readmissionwithin
2 weeks after discharge, n=21; Referred fromother centersafter >48h of
stay, n=302.

Fig. 1 Study flow chart.
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Satistical analysis. Statistical analysis was performed
using IBM SPSS Statistics for Windows, version 24.
Quantitative variableswere expressed asmean or median
and were analyzed by independent t test or Mann-Whitney
U test, respectively. Qualitative variableswere expressed
as numbers/percentages and were analyzed by chi-square
test or Fisher exact test. Risk factors for mortality were
analyzed by logistic regression analysis.

RESULTS

Of the 4308 eligible children, 1528 were excluded and
2780 children aged 2 monthsto 12 years, with >24 hours
of hospital stay, were assessed for CA-AKI, and 215
(7.7%, 95% ClI, 6.7- 8.6) were diagnosed as CA-AKI
according to KDIGO definition of AKI (Fig. 1).

Demographic, clinical and laboratory characteristics of
childrenwith CA-AKI areshownin Tablel . MaximumAKI
stagel, Il and 111 werepresentin 11 (5%), 42 (20%) and 162
(75%) children, respectively. Diarrheal diseaseswith dehy-

Table | Demographic, Clinical and Laboratory Character-
isticsof Children With CA-AK| (N=215)

Characteristic Values
Agegroup

2-12mo 126 (58.6)

>12mo 89 (41.4)
Malesex 120 (55.8)
Weight (kg)2 7.8 (5.5,15)
Oligo-anuria 41(19)
SBP SD score? 0.38 (-0.67,-0.8)
DBP SD score? -0.22 (-0.8,-0.7)
Hypotension 13(6)
PICU admission 29(13.5)
MaximumAKI stage

Stagel AKI 11 (5)

Stagell AKI 42 (20)

Stagelll AKI 162 (75)
Dialysis 19(9)

Peritoneal dialysis 6(3)

Hemodiaysis 13(6)
Hemoglobin (g/dL)P 10.9 (3.4)
C-reactiveprotein (mg/L)2 16 (3.2,66)
Urea(mg/dL)? 86 (56,146)
Serum creatinine (mg/dL)2

At admission 1(0.7,1.6)

Maximum value 1.1(0.7,1.7)
Thrombocytopenia 42 (19.5)

Valuesin no. (%), 2median (IQR) or Pmean (SD). CA-AKI: community
acquired-acute kidney injury; SBP and DBP: systolic and diastolic
blood pressure; PICU: pediatric intensive care unit,
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dration (n=85) and sepsis (=61, 18 blood culture positive)
were two most common causes of CA-AKI, followed by
acute febrile illnesses (n=32) and primary rend diseases
(n=32). Among febrile illnesses, dengue (n=13), pyelone-
phritis (n=5) and leptospirosis (n=4) wereimportant causes
of CA-AKI. Nephrotic syndrome (n=12) with festuresof hy-
povolemiaand/or acute tubular necrosiswasthe most com-
mon primary rena disease associated with CA-AKI, fol-
lowed by hemolytic uremic syndrome (n=9) and acuteglom-
erulonephritis(n=10) (Tablell).

Out of 191 children discharged, 168 (88%) had comp-
leterenal recovery, 13 (7%) had partial rena recovery and
10 (5%) had no renal recovery. Nineteen (9%) children
required dialysis (13 hemodialysis and 6 peritoneal
diaysis). Median (IQR) duration of hospital stays in
childrenwithAKI stagel, Il and |11 was4 (3,6),5.5(3.7,9)
and 6 (3,12.2) days, respectively. Twenty four (11%)
children with CA-AKI died during hospitalization. Of 21
children who died of sepsis, 20 presented as septic shock
and died even beforedialysis could be started. Median SD
scores of systolic and diastolic blood pressures were
significantly lower in children who died in comparison to
thosewho survived. Out of 22 children at 3 monthsfollow-
up, 10 progressed to CKD, with 3 of them becoming
dialysisdependent.

Onunivariateanalysis, sepsis, mechanical ventilation,
inotropesrequirement and stage |11 AK 1 weresignificantly

Tablell Etiological Diagnosisof Community-Acquired Acute
Kidney Injuryin Hospitalized Children (N=215)

Etiology No. (%)
Diarrheawith dehydration 85(39.5)
Sepsis 61 (28.3)
Acutefebrileillnesses? 32(14.9
Dengue 13(6.0)
Pyelonephritis 5(2.3)
Leptospirosis 4(1.9)
Typhoid 3(1.49)
Primary renal diseases (n=32)
Nephrotic syndrome 12 (5.6)
Hemolytic uremic syndrome 9(4.2)
Post-infectious GN 4(1.9)
Rapidly progressing GNP 6(2.7)
Renal stones 1(0.5)
Diabetic ketoacidosis 3(1.49)
Dextromethorphan toxicity 1(0.5)
MIS-C 1(0.5)

GN: glomerulonephritis; MIS-C: multisysteminflammatory syndromein
children. @2 eachwithliver abscess, malaria and diphtheria, and 1 child
with tubercular meningitis; P2 with lupus nephritis, and 1 each with C3
GN, anti-GBM crescentic GN, granulomatousinterstitial nephritis, IgA
crescentic GN.
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Tablelll Risk Factorsfor Death in Children With Community-
Acquired AcuteKidney I njury (N=215)

Variables OR(95%Cl) Pvalue
Requirement of inotropes 363 (26-5084) <0.001
Sepsis 2.4(0.4-14) 0.30
Stagelll acutekidney injury 4.3 (0.16-118) 0.38
Mechanical ventilation 0.1(0.01-1.1) 0.06

associated withincreased risk of mortality. On multivariate
logisticregression analysis, inotropesrequirement wasthe
only independent risk factor for mortality (Tablell1).

DISCUSSION

In this prospective study frequency of CA-AKI in hospi-
talized children was 7.7% (95% Cl 6.7-8.6), with majority
beinginAKI stagelll. Diarrhed diseaseswith dehydration
and sepsiswere predominant causesof CA-AKI. Morethan
three fourth of cases had complete renal recovery at dis-
charge, whereas 11% died during hospitalization. Require-
ment of inotropes was the only independent risk factor for
mortality. Nearly half of thosewithincompleterenal recov-
ery at discharge progressed to CK D at 3 monthsfollow-up.

Frequency of CA-AKI inour study wassimilartoearlier
studiesacrosstheglobe, withincidence of CA-AKI varying
between 7t014%[4,5,8,9]. Inameta-analysisto estimatethe
worldwide incidence of AKI, pooled incidencerate of CA-
AKIwas8.3%[10]. Threefourth of thechildrenin our study
achieved maximum AKI stage Ill, similar to study by
Esezobar, et a. [11], where 70% children werein ‘failure
category. Mgjority of casesinAKI stagelll in our study can
be explained by predominantly infant population, which are
moresusceptibletoinfection-rlated AKI.

One fourth of al AKI casesin our study resulted from
sepsis, similar to study from asub-Saharan African country,
where sepsis accounted for 25.7% of al AKI cases [11].
Etiologica spectrumof AKI inour study wassimilar to other
Indian studies[12,13], with infections accounting for more
than half of dl cases, followed by primary renal diseases.

Despite mgjority of our AK| casesin stagelll, only 9%
received diaysis, in contrast to 14.5% children requiring di-
alysisinastudy from southernIndia[12]. Fewer childrenre-
celving dialysisin our study can be explained by many pre-
senting as septic shock and succumbing within 24 hours of
hospitalization even before diadysiscould have been started.
Mortdity rate of 11% in our study was similar to pooled
AKI-associated mortdity rate of 13.8% in children [10]. A
higher in-hospital mortality in two other Indian studies
[12,13] and studiesfrom sub-Saharan African countries[4,5]
in comparisonto our study can be explained by inclusion of
hospital-acquired AK | casesalsointheir studies.
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sepsis.

WHAT THIS STUDY ADDS?

* Majority of community-acquired acute kidney injury in hospitalized children resulted from diarrheal diseases and

In consonance with two Indian studies [12,13], more
than two-third of childrenin our study achieved complete
renal recovery at discharge. Out of those with incomplete
renal recovery, nearly half progressed to CKD at 3 months
follow-up. Though, risk factors for progression to CKD
were not analyzed, approximately two-thirds of surviving
children who had received dialysisprogressedto CKD at 3
months. In contrast to 22-35% of all AKI cases prog-
ressingto CKD at 3months[14,15], only 5% of surviving
children in our study progressed to CKD, which can be
explained by majority of AKI cases due to diarrhea and
fewer childrenrequiring dialysis.

Strength of this study is prospective enrollment of
casesthroughout theyear toincludeall probable CA-AKI
caseswith seasonal variation along with 3 monthsfollow-
up after discharge. However, the study had some limita-
tions viz., being a single center study, results are not
generalizable; urine output criterion was not used for
defining AKI; CA-AKI in CKD cases were not assessed
because of prior exclusion of known CKD cases; study not
powered to assess the predictors of mortality and follow-
up for children withincompleterenal recovery only, based
on deranged serum creatinine at discharge, which could
have missed some children showing normal creatinine but
persistent proteinuriaor hypertension.

To conclude, CA-AKI is common in hospitalized
children, with majority resulting from diarrheal diseases
and sepsis. Long-term follow-up isrequired in caseswith
incomplete renal recovery, especialy those requiring
dialysisbecause of highrisk of progressionto CKD.

Ethics clearance: Institutional Ethics Committee, CNBC; No
F.1/IEC/CNBC/11/07/2020/78/9671, dated Sep 29, 2020.
Contributors: MK: conceptualized the study. AA: enrolled the
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prepared theinitial draft; MK, KM: performed the analysis and
interpretation of data. MK, AA and KM revised thedraft. All the
authorsapproved thefinal version of the manuscript.
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Objective: To describe the characteristics of gonadotropin-dependent precocious puberty
(GDPP) in Indian children. Methods: Clinical profiles of GDPP (n=78, 61 females) and
premature thelarche (n=12) from a single center in Western India were retrospectively
studied. Results: Pubertal onset was earlier in boys than girls (29 vs 75 months, respec-
tively; P=0.008). The basal luteinizing hormone (LH) was >0.3 mIU/mL, except 18% of GDPP
girls. At 60 minutes after GnRHa-stimulation, all patients (except one girl) had LH >5 mlU/mL.
The GnRHa-stimulated LH/FSH ratio was >0.34 at 60 minutes in girls with GDPP unlike
premature thelarche. Only one girl had an allergic reaction to long-acting GnRH agonist.
Among GnRH agonist-treated girls (n=24), the predicted final adult height was -1.67+1.5
SDS, whereas the attained final height was -0.25+1.48 SDS. Conclusion: We establish the
safety and efficacy of long acting GnRH agonist therapy in Indian children with GDPP. The
60-minute stimulated serum LH/FSH of >0.34 differentiated GDPP from premature thelarche.

Keywords: GnRHa stimulation test, Management, Premature thelarche, Pubarche.

ecocious puberty is defined as the onset of
ndary sexual characteristicsbefore8yearsin
girlsand 9inboys[1]. Itisclassified as gonado-
tropin-dependent (GDPP) or independent (GI PP).
Most cases (>90%) of GDPPin girlsareidiopathic, whereas
40-90% of boyshaveanidentifiablecentral nervoussys-tem
(CNS) pathology [1]. GDPPshould be differentiated from
prematurethelarche, anormal pubertal variant. Basal serum
luteinizing hormone (LH) >0.3 mlU/mL isindicative of
pubertal onset but may not be diagnostic of GDPP and
hence, necessitates the gonadotropin-releasing hormone
analog (GnRHa)-stimulationtest [2,3]. Magnetic resonance
imaging (MRI) of the brain hel psto rule out organic causes
of GDPP. Thegoal of treatment in GDPPisto halt pubertal
advancement, mitigate adverse psychosocial issues and
improve final adult height (FAH). Long-acting GnRH
agonistshave been the gold standard of treatment in GDPP
over thelast few decades[1].

Only a few studies on GDPP reported from India
describethiscondition. However, most of theseincludeboth
GDPP and GIPP [4-6]. The data on FAH outcome with
GnRH agonistsand the utility of the GhRHa-stimulation test
to differentiate GDPP and prematurethelarche arelacking
in Indian cohorts. Hence, we aimed to retrospectively

INDIAN PEDIATRICS

Published online: March 20, 2023; Pll: S097475591600511

evaluatetheclinical, biochemical, radiological, treatment,
and outcome profiles of GDPP patientsfromasingle center
inWestern India.

METHODS

A retrospective case-record review of children with pre-
cocious puberty managed at a tertiary care center from
January, 2000 to February, 2021 was done after clearance
from Institutional Ethics Committee.

Clinical details and anthropometry were noted for all
cases. Bone age was determined by the Tanner-White-
house-3 method. Predicted adult height was cal cul ated by
using Bayley and Pinneau tables [7]. Hormones [LH,
follicle-stimulating hormone (FSH), testosterone (boys),
and estradiol (girls)] were measured by chemilumine-
scenceimmunoassay (ADVIA Centaur XP, Siemens). Intra-
and inter-assay coefficientsof variation were<10%for all
assays. GnRHastimulation test was performed if basal LH
was<0.3mlU/mL. Serum LH and FSH were estimated at
baseline and 30, 60, 90, 120, and 180 min after 20 pug/kg
subcutaneous aqueous | euprolide. Peak-stimul ated serum
LH =5 mlU/mL with an LH/FSH ratio >0.6 was used to
define GDPP [3,8]. Patients with an initial diagnosis of
premature thelarche were followed up, and if pubertal
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progression was noted with suggestive biochemistry, the
diagnosiswasrevisedto GDPP.

Magnetic resonance imaging (MRI) of the brain was
performed in all patients with GDPP, and an ultrasono-
gram (USG) of thepelviswasperformedinal GDPPgirls.
Most GDPP patients were treated with a standard dose of
11.25 or 22.5 mg depot leuprolide acetateintramuscul arly
every three months (140-300 pg/kg/month). Few patients
weretreated with triptorelin: 3.75mgmonthly or 11.25mg
every three months intramuscularly. Clinical parameters
moni-tored at 3-6 monthsintervalsincluded growth velo-
city and Tanner staging. Bone age was determined yearly.
Basal serum LH <0.3 mlU/mL and/or 3 hours postleu-
prolide depot serum LH of <3.3 mlU/mL suggested ade-
guatetreatment response. Treatment was stopped at abone
age of ~12 years in girls and ~13 years in boys unless
indicated to continuefor psychosocial reasonstill 10.5and
11.5 years of chronological age in girls and boys,
respectively.

Satistical analysis. Statistical analyses were performed
using IBM SPSS software version 26.0 (SPSS Inc.) soft-
ware. Categorical datawere expressed as absolute num-
bers and percentages, and continuous data were expre-
ssed as mean (SD) or median and ranges as appropriate.
Chi-sguare and Fisher exact tests were used to compare
categorical variables, t test and Mann-Whitney U tests
were used to compare continuous variables, as appro-
priate. A two-sided P-value <0.05 was considered
statistically significant.

Children identified through database search
(excluding CAH and premature pubarche) (n=112)

—>| GIPPexcluded (n=22) |

GDPP (n=78, 61 females),
Prematurethelarche (n=12)

Treatment datanot available/lost to
=) follow-up in GDPP cohort (n=18)

Treated with long acting GnRH agonist (n=60) |

Ongoing GnRH agonist treatment/ lost to
follow-up (n=36)

Final height available (n=24 femal es) |

CAH: congenital adrenal hyperplasia; GDPP: gonadotropin-depen-
dent precociouspuberty; GIPP: gonadotropin-independent preco-cious
puberty.

Fig. 1 Flow chart for case-record review of precocious puberty.
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RESULTS

Fig. 1 summarizesthe selection of patientsfor thestudy. The
basdinecharacteristicsof GDPP patients(n=78, 61 females)
aresummarizedin Tablel. Pubertal onset and presentation
age were earlier in boys. The typical presentation was
genitaliagrowth (76.5%) in boys and thelarche (75.4%) in
females, followed by height spurt (boys. 17.6%, girls:
11.4%), pubic hair development (boys:. 5.8%, girls: 6.5%)
and vaginal bleeding (6.5%). Mediantesticular volumewas
8.0 cc (range:4-20). Pubarche was present in all boys, and
absent in 31.6% of girls. In girls below 6 years, 18/28
(64.3%) had pubarche. Infemales, thebreast stagewas 2, 3,
4, and 5in 21.3%, 34.4%, 29.5%, and 14.8%, respectively,
andthevagina mucosawasdull pink in 82.1%.

Basal serum LH of >0.3mlIU/mL wasseeninall boyshbut
<0.3mlU/mL in 11 girls(age: 82-99 months). All girlswith
GDPPexcept onereached agtimulated serum LH of >5mlU/
mL a 60 minutes. The comparison of girlswith GDPPand
premature thelarchewho had low basal LH and under-went
GnRHastimulation test is shown in Table I1. When
compared with prematurethelarche (n=8), girlswith GDPP
(n=11) weresignificantly older, had acom-parable GhRHa-
stimulated (60-minute) serum LH but ahigher LH/FSH ratio.
Uterinelength>3.2 cm, corpus-to-cervix ratio>1, and endo-
metrial echo were found in 84.2%, 80%, and 68.1% of
GDPP (n=38) and 37.5%, 50%, and 41.6% prematurethe-
larche (n=11), respectively. Median (range) ovarian

Table | Baseline Characteristics of Patients with Gonado-
tropin Dependent PrecociousPuberty

Boys(n=17) Girls (n=61)

Ageof onset of symptoms(mo)¢ 29 (0,102) 75(0,102)
Ageat presentation (mo)© 58 (7,114) 82 (11,123)
Height at presentation (SDS) 1.02 0.75
(-1.52,4.97) (-1.9,3.6)
Target height (SDS) -0.77 -0.82
(-2.12,009)  (-2.6,1.07)
Pubarche<6y of age?° 13(100) 18 (64.3)
Pubarche>6y of age? 4(100) 24(72.7)
BA/CA ratio at presentation 1.88 1.40
(0.87,3.14) (1.02,4.61)
Basal serumLH (mIU/mL) 2.67 22
(0.52, 10.0) (0, 15.8)
Basal serum FSH (mlU/mL)Pe  2.48 5.24
(0.42,5.7) (2.03,9.8)
Basal serum LH>0.3mIU/mL3¢ 17 (100) 50 (81.9)
MRI brain abnormality2d 12 (80) 12(23.5)

Data are expressed as median (range) or @no. (%). BA: bone age; CA:
chronological age, FH: follice stimulating hormone; LH: luteinizng
hormone; MRI: magnetic resonance imaging; °n=13 in boys, n=57 in
girls, °P<0.05; 9P<0.001.
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Tablell BasdlineChar acteristicsof Girls

GDPP girls(n=11) Prematurethelarche (n=8) Pvalue
Ageof onset of symptoms(mo) 83(10,91) 14.5(0,64.5) 0.001
Ageat presentation (mo) 90 (14,99) 20.5 (15,65) 0.002
Height at presentation (SDS) 0.61 (-0.58,1.42) -0.55 (-1.66,1.20) 0.091
Target height (SDS) -0.67 (-2.6,0.99) -0.385 (-3.26,0.43) 0.762
Basal serumLH (mIU/mL) 0.13(0.05,0.29) 0.10(0,0.25) 0.600
Basal serum FSH (mlU/mL) 3.06 (0.24,6.51) 2.8(0.41,4.62) 0.002
GnRHastimulated 60 min serum LH (mIU/mL) 9.64 (3.97,16.8) 7.16 (3.51,9.69) 0.129
GnRHastimulated 60 min serum FSH (mlU/mL) 15.66 (5.7,28.3) 29.97 (13,40.75) 0.005
GnRHastimulated 60 min serum LH/FSH 0.66 (0.34,1.62) 0.21 (0.13,0.30) <0.001

Data expressed as median (range). Patients included with GDPP and premature thelarche with basal serum luteinizing hormone <0.3 mlU/mL who
underwent gonadotropin-releasing hormone stimulation test. FSH: follicle stimulating hormone; GDPP: gonadotropin-dependent precocious puberty;
GnRHa:gonadotropin-releasing hormone analogue; LH: luteinizing hormone.

volumewas 2.3 (0.35-6.6) ccin GDPPand 1 (0.1-2) ccin
girlswith prematurethelarche.

MRI brain abnormality was seenin 12/15 (80%) boys
and 12/51 (23.5%) girls; 9/12 (75%) of those were newly
diagnosed lesions in both groups. Hypothalamic hamar-
tomawasthe most common abnormality (n=7 eachin boys
and girls), followed by optic glioma (n=3), sellar supra-
sellar pilocytic astrocytoma (n=2), hypothalamic glioma,
pineal cyst, Rathke cleft cyst, agueduct stenosis with
congenital hydrocephalus and healed tuberculoma (n=1
each). Of the three patients (2 boys) with optic glioma,
both boyshad aprior history of neurofibromatosistype 1.
The proportion of girlswith MRI brain abnormality with
pubertal-onset before 6 years was significantly higher
(34.6 vs12.0%; P=0.038) than in those with | ater onset.

Fifty-five patients were treated with GnRH agonists
[monthly 3.75 (n=2) or 7.5 mg (n=1), three monthly 11.25
mg (n=27) or 22.5 mg (n=25)] wheress five patients were
treated with triptorelin. None had drug-related side effects,
except onegirl who had analergicreactiontoleuprolideand
was switched to triptorelin. Except for a boy with hypo-
thalamic hamartoma, none showed clinical pubertal pro-
gression on therapy. All tested children had adequate
treatment response. The median (range) duration of treat-
ment inthosewith final adult height availablewas57.5 (33-
120) months. The median (range) bone age to chrono-
logical-ageratio at twoyears, fiveyears, andtheend of treat-
ment was 1.22 (1.18-1.27), 1.09 (0.93-1.27), and 1.1 (1-
1.25), respectively. Among GnRH agonist treated girls
(n=24), the predicted adult height was -1.67+1.5 SDS,
whereastheattained final adult height was-0.25+1.48 SDS.

Four out of eight girls with premature thelarche who
underwent the GnRHa-stimul ation test had predi cted adult
height of -0.69 (-3.26 to 0) SDS, and attained final adult
height of 0(-0.88t00.36) SDS.

INDIAN PEDIATRICS

DISCUSSION

In this single centre study from atertiary care center in
western India, the pubertal onset and presentation agein
GDPP were earlier in boys than girls. The stimulated
serum LH/FSH ratio at 60 minutes was >0.34 in al girls
with GDPP vs none in premature thelarche. Boys and
younger girls (<6 years) more frequently had an organic
etiology, hypothalamic hamartoma being the most
common. Long acting GhRH agoni st therapy was safe and
beneficia in halting pubertal progression and improving
final adult heightsin children with GDPP.

Most boys presented before six years of age, unlike
girls, with ahigher frequency of organic etiology. Organic
etiology wasfreguent in boysand girlswith pubertal onset
<6 yearsbut not inthosewith later pubertal onset. Hence,
routine CNS imaging may be optional in girls with
pubertal onset >6 years [9]. As observed in our cohort,
pubarche is reported in most boys with GDPP [10]. In
contrast to the conventional belief, amost two-thirds of
girlsbefore 6 yearshad pubarche, probably dueto ovarian
androgen production despitelow DHEAS][11].

The biochemical diagnosis of GDPP was based on
basal LH of >0.3mlU/mL inall boysand most of thegirls.
A basal LH >1.0mIU/mL was considered as confirmatory
of GDPP, whereas levels between 0.1-1.0 mlU/mL
prompted a GnRHa-stimulation test [2]. Most of the
patientsin thisstudy with basal LH between 0.3-1.0 mlU/
mL had >2 definitive evidence of GDPP (height velocity
>7 cminthepreceding year, boneage SDS>2, breast stage
>4, uterinelength >3.2 cm) at presentation.

The 60-minute serum LH/FSH ratio accurately
discrimi-nated premature thelarche from GDPP in girls.
Hence, asingle sampling at 60 minutesafter GhRHastimu-
lation may provide comparable diagnostic accuracy to
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multiple conventional samplings. A recent large (n=1492)
study also supported the diagnostic accuracy of GnRHa-
stimulated LH and LH/FSH ratio at 60 minutes [8]. A
GnRHa-stimulated serum LH of >5mlU/mL criterion to
diagnose GDPPisnot applicablein early childhood. Peak
serum LH may be >10 mlU/mL in ~16% girls with pre-
maturethelarche[12,13]. A discriminatory characteristic of
prematurethel archeinthisstudy wasarobust FSH response
and 60-min LH/FSH ratio <0.34. Such observations have
been reported previously [12,14,15]. Hence, serum LH
levels should always be interpreted in relation to FSH
response in early childhood. Uterine length of >3.2 cm
predicted precocious puberty, which is as reported in a
recent meta-analysis[16].

Therarity of alergicreactionsinour study reiteratesthe
safety of long acting GnRH agonist in GDPP [17]. Most
patients had regression/stabilization of puberty despite the
maj ority receiving three-monthly preparations, similar tothe
literature [18]. In patients whose fina adult height was
available, GhnRH agonist therapy significantly improvedthe
height outcome. However, datawere inadequateto analyze
the final height outcomes in boys, and girls with pubertal
onset between 6 and 8 years of age. The etiological profile
might have been affected by referral bias.

To conclude, this study reports the clinical and treat-
ment outcomes of Indian children with GDPP. This study
also establishes the safety and efficacy of long acting
GnRH agonist therapy in improving final adult height in
Indianwith GDPPgirls.
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Objectives: To document the adverse cardiorespiratory events following first routine
immunization in preterm neonates. Methods: We retrieved records of neonates with
gestational age <30 weeks, and included those who developed cardiorespiratory events after
first vaccines before discharge. Our Unit's protocol is to administer Bacillus Calmette-Guerin
(BCG), hepatitis B vaccine to those discharged at <8 weeks postnatal age. Hexavalent, BCG,
pneumococcal vaccine and rotavirus vaccines are given at 8 weeks of age, if hospital stay is
predicted to be longer. Unit compliance to vaccination administration at appropriate ages
were also measured. Results: Data of 161 neonates <30 weeks (17.4% <27 week) who
completed care in the unit was studied. Cardio-respiratory adverse events were reported in
21(13.7%). None of these required initiation of invasive ventilation. High flow nasal cannula
therapy and caffeine restart were required for these events in 14 (9.3%) and 6 (3.9%)
neonates, respectively. Lower gestational age, bronchopulmonary dysplasia and sepsis were
significant risk factors on univariate analysis. On multivariate analysis, continued need for
respiratory support at 4 weeks of age (P=aOR 14.5 (95% CI 5-59.1) was the only
independent risk factor for post-vaccination cardiorespiratory adverse events. Of 38 who
were not vaccinated at recommended ages by unit policy, 25 were missed opportunities, the
rest were deemed unstable for vaccinations at that age by the clinical team. Conclusion:
Adverse cardiorespiratory events were uncommon after first vaccinations in very preterm
neonates. Administering vaccines in this group before discharge would allow monitoring for
these events, especially for those who require long-term respiratory support.

Keywords: AEFI, BCG vaccine, Missed opportunity for vaccination, Ventilation.

accination is an effective intervention to

Published online: March 20, 2023; PIl: S097475591600519

according to their chronological age. These infants can

reduce the morbidity and mortdity due to

vaccine preventable diseases (VPD). Available

datasupportsthefact that vaccinesareimmuno-
genicandtolerated by preterminfants[1,2]. Preterminfants
are susceptibleto postnatal acquisition of VPD, they should
ideally undergo immunization without correction of gesta-
tional age. TheWorld Health Organi zation [ 3] and Advisory
Committee on Vaccines and |mmunization Practices of the
Indian Academy of Pediatrics[4] recommendthat al infants
receiveimmunization regardlessof any restriction based on
gedtationa ageor birthweight, withthequalified exception of
hepdtitisB vaccine, asthebirth doseisnot counted toward the
full scheduledueto reducedimmuneresponse. Thereislack
of literature about vaccination policies and actual practices
from centerswhich carefor very preterm neonates[5]. Mea-
suring clinically significant adverse eventswoul d bethefirst
step to design recommendationson optima timing of thevac-
cines.

Our unit has a written policy towards planning
vaccinations in very preterm infants in the NICU itself

INDIAN PEDIATRICS

then be monitored for adverse events, if any. This study
was planned to analyze the factors associated with
cardiorespiratory adverse eventsfollowing first vaccina-
tioninvery preterm neonates.

METHODS

This review of hospital records was conducted in a 33-
bedded Level I11B (national Neonatology Forum India)
neonatology department in Kerala. The unit hasin place
written policies for respiratory support of preterm
neonates, caffeine therapy for apnea of prematurity, and
discharge criteria[6]. Those <30 weeks of gestation who
completed carein the unit between June, 2018 and June,
2022 wereincluded. Relevant detailswereretrieved from
electronic medical records(EMR).

We studied as primary outcome, proportion of very
preterm neonates, who developed predefined cardio-
respiratory events (CRE) after first vaccination before
discharge. Our unit protocol is to administer BCG,
Hepatitis B to those discharged before eight weeks
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postnatal age. Since, discharge is generally not expected
till beyond twoweeksof lifein these preterm babies, wedo
not administer birth dose OPV to <30 weeksinfants[7].
Hexavalent vaccine (DTaP+IPV+Hib+HepatitisB), BCG
vaccine, pneumococcal, and rotavirus vaccine are given
(staggered over 2 days) at 8 weeks postnatal age, if
hospital stay isexpected/predicted longer than that. Post-
vaccination, these infants are monitored in the neonatal
intensive care unit (NICU) with pulse oximetry for at |east
48 hours. If there are ongoing supports or if CRE are
noted, then multi-parameter monitoring with (ECG) and
(NIBP) are aso done. If the infant had been roomed-in
beforethe digible postnatal agefor vaccinations, they were
shifted back to NICU for that period of observation post-
vaccination. Unit compliance to vaccine administration at
appropriate ages, reasons for non-compliance, and risk
factorsfor CRE were dso measured. CRE was defined as
apneawith drop in saturation below 80% and any oneof: i)
heart rate <100/min, ii) poor respiratory effort requiring
positive pressure ventilation, iii) need to start/increase
respiratory support for morethan onehour by highflow nasal
cannula/continuous positive pressure ventilation/mechanical
ventilation, and iv) restart or increase dose of caffeine
therapy dueto recurrent apnea.

Presuming the incidence of adverse eventsfollowing
vaccination in preterm as 13% based on a previous study
[8], we planned a sample size of 174, to achieve a
precision of 5% and confidencelevel of 95%.

Satistical analysis: We used STATA ver 16.0for analysis.
Outcomes were expressed as proportions. Univariate
analysis of risk factor association with CRE was done
using Fisher-exact test, and logistic regression was used
for multivariate analysis. Ingtitute ethics committee

Table | Basdline Characteristics of Sudy Participants
(N=161)

Characteristic Value
Gestational age

29-30 wk 76 (47.2)

27-29 wk 57 (35.4)

24-26 wk 28 (17.4)
Birthweight (g)2 1045 (875,1250)
Respiratory support 157 (97.5)
Duration of respiratory support (d)2 8(4,29)
Need for support at 4wk age 41(25.5)
Bronchopulmonary dysplasia 14(8.7)
Culture positive sepsis 27 (16.7)
Periventricular leukomalacia(>grade 2) 4(2.5)
Anemiarequiring transfusion 46 (28.6)

Valuesin no. (%) or median (IQR).
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AEFI INVERY PRETERM NEONATES

clearance was obtained for retrieving de-identified data
fromthe el ectronic medical records.

RESULTS

Data of 161 neonates with gestational age <30 weeks
(17.4% <27 weeks) who completed care in the unit were
included. Themedian (IQR) gestational age at birthwas 28
(27-29) weeks. Most infants (97.5%) required someform
of respiratory support during their NICU care; themedian
(IQR) duration of invasive ventilation was only 1(0,3)
days(Tablel). Important observationsrelevant to vaccine
administration are represented in Table 1. First vaccines
were given at median postnatal age of 51(42,61) days; at
postmenstrual age of 35 (35,36) weeks.

Predefined and clinically relevant cardiorespiratory
adverse outcomes (CRE) were noted in 21(13.7%) of all
those included. Of these, 20 infants had bradycardia,
which qualified as pre-defined CRE. However, none of the
CRE required re-institution of mechanical ventilation or
CPAP (Table I1). Similarly, there were no episodes of
hypotension, or need for commencement of parenteral
fluids after vaccination. In 11 (52.3% of those who had
CRE) infants, the events were noted within 12 hours of
vaccination; 10 (47.6%) occurred between 12-24 hours
post-procedure; only 1 (4.7%) infant had the CRE after 24
hours. None happened during the process of injectionsper
se. Although lower gestational age, BPD and sepsiswere
also significant risk factors on univariate analysis; on
multivariate analysis, continued need for respiratory
support at 4 weeks of age was an independent and
significant risk factor for CRE post-vaccination, aOR
14.5(95% CI 5-59.1) (Table11). It would be prudent to
monitor these high risk infants for at least 48 hoursin an
equipped environment for CRE after vaccines.

Tablell Detailsof VaccinesReceived by Preterm (30 Weeks)
Neonates (N=61)

Detail Value
Received hexava ent vaccine, PCV, Rotavirus 99 (64.3)
vaccinesaong with BCG asfirst dosesbeforedischarge

Postnatal age of vaccination (d)2 51 (42,61)
Postmenstrual age of vaccination (wk)& 35(35,36)

Cardiorespiratory adver se events (CRE) related requirements

Mechanical ventilation or CPAPrequired 0
High flow nasal cannula 14(9.3)
Caffeinerestart 6(3.9)

Combinations of morethan onetherapy 5(3.5)

Values in no. (%) or @median (IQR). BCG: Bacille Calmette-Guerin;
CPAP: continuous positive airway pressure; PCV: pneumococcal
vaccine.
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Tablelll FactorsAssociated With Car diorespiratory Events
Post-vaccination in Preterm (<30 Week) Neonates (N=161)

Risk factor CRE, n=21 OR(95%Cl)
Gestational age <27 wk? 10(35.7) 6.2 (2-18.4)
Respiratory supportat 4wk@ 18 (44) 30.5(7.8-169.3)
Culture positive sepsis? 9(33) 5.1(1.6-15.2)
BPD (36 wk PMA)2 7 (50) 9.5(2.4-36.3)
Invasiveventilation 17 (5.5) 2.1(0.64-9.2)

Values in no (%). CRE:cardiorespiratory events; BPD: broncho-
pulmonary dysplasia; PMA: postmenstrual age. 2P<0.001.

The unit was compliant to appropriate age for
vaccinationsaccording to thepolicy in 123 (76.4%) infants.
Of 38infantswherethevaccinationsweredelayed, 25were
clearly missed opportunities. Wereali zed that thereis scope
for quality improvement in this regard. A conscious
decision by the clinical team to delay the vaccines based
on ongoing respiratory instability was made in the
remaining 13 infants.

DISCUSSION

The proportion of very preterm infants who developed
CRE within 48 hoursof first vaccinations before discharge
was 13.7% in our study. Vaccination was done at the
appropriate ageasper unit policy inonly 76.4%infants.

Many reports suggest adequate seroprotection after
vaccinesin preterm neonates|[1,2,4]. Many Indian authors
have expressed concern about delay in vaccination of
preterm infants, mainly due to safety concerns either by
healthcare professionals or parents[5,9]. Fear of adverse
events in those with ongoing respiratory instability at
appropriate age of vaccination seemsto be evident.

In an observational study of 78 preterm infants [10],
transient cardiorespiratory events (apnea, bradycardia,
desaturations) werenoted in 47% of infants. Schulze, et al.
[8] studied preterm neonateswith mean gestational age of
28 weeks. Apneaand bradycardiafollowing immunization
with hexaval ent/pentaval ent vaccinewasfound to be 13%.
Older studieswith small number of patients havereported
adverse events in nearly one-third of preterm infants,
especially when vaccinated before 70 postnatal days[11].
In our cohort, al those who had CRE had received
hexavalent vaccine. Faldella, et al. [ 12] reported the saf ety
of hexavalent vaccines in very preterm, concluding that
these infants can be given the vaccines at 8 weeks of age
with monitoring. They also reported no adverse effectson
cardiac electrical activity or cerebral blood flow variations
associated with first vaccination[12].

Risk of adverse eventsfollowing immunizationin pre-
term infants are better predicted by underlying cardio-
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respiratory instability at the time of vaccination than by
gestational age or birth weight [5]. Faldella, et al. [12]
noted apnea/bradycardia/desaturations in those who had
chronic underlying illnesses. Wetoo noted that continued
need for respiratory support up to and beyond 4 weeks of
ageasasignificant and independent risk factor for cardio-
respiratory events. Pre-existing cardiorespiratory symp-
toms, those who had similar clinical manifestationsin the
24 hours prior to vaccination, or those with the most severe
illnesses at birth are at higher risk of adverse events post
procedure [10]. Authors of a recent multicentric retros-
pective study reported that sepsis evaluations, need for
intubationsand respiratory support were higher inthe 3-day
post vaccination period in extreme preterm infants who
received either singledose or combination vaccines[13].

Our study islimited by theretrospective study design.
We had data on only 28 (17.4%) infants bel ow 27 weeks.
More research is required to make recommendations in
this group, who often require longer duration of respi-
ratory supports and have potentialy higher risk of post-
vaccination adverse events. Since our unit protocol inclu-
des only combination (hexavalent) vaccines at 8 weeks,
therewas no comparison possible between different types
of vaccines. Hence, no definite conclusions on safety of
hexaval ent vaccines can bedrawn fromour findings.

Clinically relevant cardiorespiratory adverse events
within 48 hours of first vaccinations given before
dischargewerenoted in 13.7% of preterm neonatesof less
than 30 weeks gestation. Need for respiratory support till 4
weeks of postnatal age was asignificant and independent
risk factor for CRE. This data supports the recommen-
dations that vaccinations need not be delayed for very
preterm infants. Administering first vaccines based on
chronological age before discharge would allow appro-
priate monitoring, especially in those who required long-
term respiratory support.
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Objective: To assess the effect of maternal audiotaped voice on clinical parameters of
sedated children. Methods: A randomized controlled trial was conducted on 25 sedated
critically ill children admitted to the pediatric intensive care unit. An audiotaped maternal voice
was played to the children in the experimental group (n=13) via a headphone for 15 minutes,
twice a day for 3 days. Children in the control group (n=12) received routine care without any
additional auditory stimulation. Clinical and hemodynamic variables were recorded at 5
minutes interval three times. Results: Significant changes were observed in the mean (SD)
heart rate (per minute) at 10 minutes [129.83 (19.14) vs 124.29 (14.90), P=0.051], respiratory
rate at 5 minutes [44.38 (17.79) vs 34.65 (7.64), P=<0.001] and 10 minutes [42.79 (13.89) vs
35.44 (7.65) P=<0.001], systolic blood pressure at 5 minutes [95.24 (15.01) vs 101.02 (19.83)
P=0.045], and mean blood pressure at 15 minutes [68.66 (13.61) vs 73.61 (17.59) P=0.051]
mmHg between the experimental and the control group, respectively. Conclusion: Listening
to recorded maternal voice had a positive effect on clinical parameters of sedated critically ill

children.

Keywords: Anxiety, Blood pressure, Comfort scale, Pain.

Trial Registration: Clinical Trial Registry of India: CTRI1/202/08/
02378

critical illness subjects a child to extreme

stressarising from highly invasive procedures,

separation from family members, limited

parental interaction, and varying intensity of

light and noise levelsin the pediatric intensive care unit

(PICU) [1-3]. Many PICUsinIndiaallow only brief visits

by the parents and restrict visits by other family members

for concerns of potential spread of infection, breach of

confidentiality and privacy, undue emotional stressto the

parents, and lack of space[2,3]. Theserestrictive policies

undermine the importance of parental presence at the

bedside, family-centered care and parenta involvementin
decision-making.

Maternal voice activates the prefrontal cortex of the
child, affecting behavioral and neurological responses[4].
Theeffect of recorded maternal voice on anxiety and pain
relief during procedures is well documented [5-7].
Recorded maternal voice has aso been reported to
decrease the emergence delirium in children recovering
from anesthesia [8,9], but its effect on the clinical
parameters of asedated child has not been explored. This
study aimed to assess the effect of audiotaped maternal
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voiceontheclinical parametersof children admitted to the
PICU. The secondary objectives were to assess its asso-
ciation on the duration of mechanical ventilation and
length of PICU stay.

METHODS

This open-labelled randomized controlled trial was
conducted at an 8-bedded PICU of atertiary carecenterin
northern India between September, 2020 and January,
2021. Ethical approva wasobtained from theinstitutional
ethicscommittee, and written informed consent wastaken
fromthemothers.

Children from one month to 10 years of age, having a
sedation score of 17-26 as per Comfort Sedation Scale
(CSC) were included in the study [10]. Critically ill
children with a history of hearing problems or ear
discharge, children with developmental delay or
neurological diseases, increased intracranial pressure,
uncontrolled seizuresor mental disorders, extremely sick
children, children with shock, or an anticipated stay of less
than 24 hoursin PICU were excluded. Computer generated
random number sequence was used for randomization.
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Allocation concealment was ensured by the use of the
sequentially numbered opague seal ed envelope (SNOSE)
technique. It was done by a person not involved in the
conduct of the studly.

All mothers in the experimental group (EG) were
assisted in the preparation and the recording of the
individual script of 5-10 minutesconsidering theage of the
child, language known to the child, and previous signifi-
cant memorable events in the life of the child. After
establishing rapport, shewas madeto listen to asample of
recorded voice of another mother. Thetimefor the audio
recording wasfixed as per her convenience and donein a
quiet area. The recording was checked for clarity before
storing it for the usein researcher’s mobile phone (Honor
7X model). The audio-recorded voice was played using a
mobile phonewith awirel essheadphone having awireless
frequency of 2403 MHz-2480 MHz at 60to 70 decibels. It
was sweat proof and background noise-proof and had a
sensitivity of 115 DB. It was played twice daily for 15
minutes in the morning (7 to 8 AM) and evening (5to 6
PM) consecutively for 3days.

Thechildreninthe control group (CG) did not receive
any recorded auditory stimuli. Clinical parameters of
including heart rate (HR), respiratory rate (RR), pulse
oximetry (SpO,) and blood pressure were recorded at
baseline, intervention, at 5, 10, and 15 minutes after the
intervention. After each intervention, the headphone was

| Assessed for eligibility (n=80) |

Excluded (n=52)
* Age<28wks 9
e >10y 7
« Staylessthan24h 4
>« Childrenwith shock 3
« Extremely sick children 4
* Developmental delay 3
¢ Neurologica diseases 4
¢ Not sedated 18
4 Mother refused (n=5) |
| Randomized (n=25) |
J l
Receivedintervention Received standard care
(n=13) (n=12)
l . d
Allocation
Anayzed _ Anayzed
(n=13) ,W (n=12)

Fig. 1 Flow diagram for the study.
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disinfected using a 70% alcohol swab and kept ready for
the next use. Six observations were made per participant
(twiceaday for 3days).

The tools used for data collection included the
screening sheet to identify eligible children based on
inclusion/exclusion criteria, demographic and clinical
information sheet, pediatric Glasgow coma scale (GCS)
and comfort sedation scale [10]. Patients with a comfort
scale scores between 8-17 are considered over-sedated, a
score between 17-26 adequately sedated, and scores
between 27-40 under-sedated. Theinter-rater reliability of
the comfort scalerangesfrom 0.63-0.93 (kappa) [11].

Toestimateaclinically relevant differencein the heart
rate of 5 beats per minute, apooled standard deviation of
10.2 based on previous study [5], with 80% power and
95% confidence was used to cal cul ate asample size of 66
ineach group.

Satistical analysis. Data were entered in a Microsoft
Excel spreadsheet and then imported to STATA software
version 13.1 (Stata Corp). Descriptive statisticswere used
for the baseline characteristics. Independent samplet test
was used to compare the means of variables between
groups. Paired t-test was used to compare the means of
related groups. Analysis of variance (ANOVA) was used
to com-pare means across more than two measurement
points. Non-parametric datawere analyzed using the chi-
squaretest, Fisher exact test, and Wilcoxon sign rank test.
Theset level of significancewas0.05.

RESULTS

A total of 80 children were assessed for eligibility; of
which, 25 children were enrolled and randomized to the
experimental group (EG n=13) and the control group (CG,
n=12) (Fig. 1). Table| showsthe baseline characteristics
of the enrolled children. All children were mechanically
ventilated and also had arterial and central linesin place.
Noneof theadmitted children had COVID-19infection.

Tablel Baseline Characteristicsof Hospitalized Children
Variable

Experimental group Control group

(n=13) (n=12)
Age(mo) 11 (1-96) 48 (1-120)
Girls? 4(30.8) 5(41.7)
Attending school? 1(7.69) 5(41.67)
Immunized for age? 8(61.5) 9(75)
Orotracheal tube? 12(92.3) 12(100)
Tracheostomy? 1(7.69) 0
Length (cm) 64 (51-93) 97 (65.2-123)
Weight (kg) 4(3-14) 12 (5-20)

Data expressed as median (IQR) or @no. (%). P>0.05 for all values.
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Table |l Effect of Maternal Audiotaped Voice on Primary
Outcomesin the Experimental and Control Groups

Variables Experimental Control Pvalue
(n=13) (n=12)
Heart rate (per min)
Baseline 119.25(19.57) 123.08(14.71) 0.18
At5min 128.46 (22.12) 124.23(15.06) 0.17
At10min 129.83(19.14) 12429 (14.90) 0.05
At15min 121.88 (19.63)P 123 (14.56) 0.69
Respiratory rate (per min)
Baseline 37.11(18.18)  34.36(7.39) 0.23
At5min 44.38(17.79)  34.65(7.64) <0.001
At10min 42.79(13.89) 35.44(7.65) <0.001
At15min 38.58(12.81)P  35.73(10.38) 0.13
Oxygen saturation (%)
Baseline 91.84(12.88)  94.91(12.58) 0.14
At5min 92.23(14.46)  95.63(9.74) 0.09
At10min 94.56 (8.72) 95.66 (9.22) 0.45
At15min 95.41(10.14)  92.23(14.46) 0.12
Glasgow comascore
Before 8.23(0.80) 8.19(0.79) 0.78
After 10.10 (7.75)P  7.75(0.43) <0.001
Comfort score
Before 18.0(0.70) 17.92 (0.49) 0.4
After 23.37(1.09P  18.25(0.62)P <0.001
Systolic blood pressure (mm Hg)
Baseline 104.34 (16.67) 102.13(19.72) 0.45
At5min 95.24 (15.01)8 101.02(19.83) 0.04
At10min 103.79(18.63) 102.87(19.33) 0.76
At17min 101.86 (15.16) 101.86 (19.63) 05
Diastolic blood pressure (mm Hg)
Baseline 59.25(19.22)  61.38(19.91) 0.50
At5min 65.16 (18.43)  60.83(18.71) 0.15
At10min 64.37 (17.53)  60.70(19.17) 0.22
At15min 57.73(14.39)  59.59(19.01) 0.49
Mean blood pressure (mm Hg)
Baseline 68.75(14.01)  72.68(17.77) 0.13
At5min 76.57 (15.22)  74.54(18.35) 0.45
At10min 75.43(14.79)  75.80(17.91) 0.89
At15min 68.66 (73.61)  73.61(17.59) 0.05

Data expressed as mean (SD). 2P value <0.05 or PP<0.001 for within
group comparison.

A total of 150 observations were recorded and
compared in EG (n=78) and CG (n=72) (Table Il). No
significant differences were observed in the sedation
dosages, median duration of mechanical ventilation (14 vs
13 days), and the median length of PICU stay (19 vs 11
days) between thetwo groups.

DISCUSSION

Inthistrial, significant changeswere observed in the heart
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rate, respiratory rate, systolic and mean arterial blood
pressure of critically sick hospitalized children who were
exposed to maternal voice. Changeinvita signsisthefirst
physiological response elicited in hospitalized patients
and has a prognostic value [12]. The mother’s voice is
considered as non-noxious stimuli and the physiological
changes induced by exposure to these familiar auditory
stimuli arelikely to be beneficia for thechild [13].

The physical set-up of the PICU often minimizesthe
interaction of thechildwith hisparents, with very littlefree
space at the bedside. Evidence suggests that infants give
more attention to their own mothers’ voicesascompared to
unfamiliar voices present inthe environment [4]. Hearing
is one of the last senses to be lost in an unconscious
individual [14]. Allowing frequent visits of mothers in
PICU and encouraging them to talk to their sedated
children, as a sensory stimulation can provide comfort to
the sedated child, and canlead toimprovement in their bio-
physiological parameters. Several studieshavereportedly
shown the positive effect of maternal recorded voice on
reductionin procedural pain, and anxiety, improvementin
physiological parameters, and better cooperation[7,9,15].

This study observed few changes in the vital
parameters of the children receiving the intervention.
However, due to the small sample size, a significant
improvement in the physiological parameters of children
and differencein secondary outcomes could not beelicited
following theintervention. Thetargeted sample size could
not be achieved due to decreased admission rates in the
PICU during the COVID-19 pandemic. Theintervention
could not be blinded, and that may have accounted for
observer bias.

In the present study, structured, individualized and
tailored communication viarecorded maternal voice was
used, which was safe and beneficial for the sedated
children. These audios can be repeatedly played for
sedated childrenin the P CUsin the abbsence of mothers, or
whenvisitationsare not practically feasible. Motherswho
had agreed to the audio recordings had informally
conveyed happiness and satisfaction to the researchersfor
playing thoserecordingsfor their children.

Therefore, healthcare providers should communicate
with sedated patientsduring daily assignmentsand rounds
and whilegiving careto them. They should a so encourage
thecaregivers, likethe motherswho play animportant role
for the emotional well-being and neurological develop-
ment of her child. Our findings support the involvement of
parentsinthecareof critically ill children.

Ethics clearance: EIC, All IndiaInstitute of Medical Sciences,
New Delhi; No. IECPG-136, dated April 23, 2020.
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WHAT THIS STUDY ADDS?

Listening to recorded maternal voice had a positive effect on clinical hemodynamic parameters of sedated

critically ill children.
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analysis, drafting of manuscript, review and approval.
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Objective: To assess the prevalence of hypertension in children with infrequently relapsing
nephrotic syndrome (IRNS) and its association with dyslipidemia, and end organ damage
including left ventricular hypertrophy (LVH), at relapse and after steroid induced remission.
Methods: Prospective observational study conducted in 83 children aged 1-12 years with
IRNS, presenting in relapse. Blood pressure, fundus examination, blood and urine
investigations were done at relapse and then at 4 weeks of therapy. Echocardiography at 4
weeks was performed for assessment of LVH and relative wall thickness (RWT) for concentric
geo-metry (CG). Results: 27 patients (32.5%) developed hypertension, out of which 21
patients (25.3%) had stage | hypertension. Hypertension in first episode (63.0%, P<0.01) and
in previous relapses (87.5%, P<0.001) was significantly associated with hypertension in the
current episode. 12 patients had a positive family history of hypertension, of which 8 (66.7%)
were classified under the hypertensive group (P=0.016). Concentric geometry (CG) was found
in 28% of hypertensive and 5.5% of non-hypertensive children (P=0.011). On regres-sion
analysis, a lower Up:Uc at the time of relapse was found to have a protective role for
development of hypertension. Conclusion: One third children with IRNS had hypertension at
relapse and a high proportion of hypertensive patients had CG pattern on echocardiography.

Keywords: Blood pressure, Concentric geometry, Echocardiography, End-organ damage.

ypertension in children diagnosed with

nephrotic syndromeisoften multifactorial. It

may be attributed to certain intrinsic causes

(renal and non-renal) or extrinsic factors
(environmental) or both [1]. While some of these
contributing factorsmay cause acute episodic elevationsin
blood pressure due to fluid shifts, medications, other
causes like renal fibrosis and decreased glomerular
filtration rate result in a more chronic and sustained
hypertension with further progression to chronic kidney
disease (CKD) [2]. Childhood hypertension may even-
tually result in target end organ damage of which left
ventricular hypertrophy (LV H) and concentric remodeling
(CR) areimportant. However, thedegree of blood pressure
elevation that causes target end organ damage and
increases cardiovascular risk has still not been estab-
lished. Children with nephrotic syndrome aso have a
higher overall risk of an adverse cardiovascular outcome
inadult life[3]. Thismay not only be dueto theunderlying
prolonged hypertension, but also secondary to other
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contributory risk factors like dyslipidemia and kidney
diseaserelated risk factors.

The primary objective of this study was to assessthe
prevalence of hypertension in children with infrequently
relapsing nephrotic syndrome (IRNS). The secondary
objective wasto establish the association of hypertension
with dyslipidemia, end organ damageincluding left ventri-
cular hypertrophy at the time of relapse and after steroid
induced remission.

Invited Commentary: Pages 435-36

METHODS

We conducted a prospective cohort study at the Pediatric
Nephrology Divisionin atertiary care public hospital from
November, 2018 to April, 2020. Ingtitutional ethical
clearance was obtained prior to the study. After taking a
written informed consent, children aged 1-12 years,
diagnosed with IRNS (irrespective of disease duration)
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and off steroids, taking antihypertensive medications for
minimum of 3 months were included in the study at the
time of relapse. Children with IRNS presenting in shock,
secondary causes of nephrotic syndrome, congenital heart
disease and secondary causes of hypertension were
excluded. A detailed clinical assessment, classification,
diagnosis and management of nephrotic syndrome was
doneasper the standard guidelines of the Indian Society of
Pediatric Nephrology [4,5].

The sample size was cal culated to be 73 with an esti-
mated prevalence of hypertensionin IRNS of 25%, alpha
error of 5% and acceptabl e absol ute precision of 10% and
95% confidence interval. Assuming 10% attrition, atotal
of 83 patientswith IRNSwererecruited inthe study.

Blood pressure (BP) was measured in theright arm of
the child placed at the level of the heart, 90 degrees
supported, after 3-5 minutes of rest in a quiet room. The
Heine Gamma BP apparatus was used and BP measure-
mentswere compared with the standard tables. The correct
cuff size with the bladder length of 80-100% and awidth
of at least 40% of thearm circumferencewith cuff bladder
to arm width circumference ratio of 0.45 to 0.55, as
recommended wasfollowed. Childhood hypertension was
defined as per the updated American Academy of Pedia-
trics clinical guidelines [6]. An average of three BP
readings taken at each visit at a gap of 5-10 minutes was
usedto classify hypertension. BPwasmeasured duringthe
office visit before starting steroids and then again at 2
weeksand 4 weeks of steroid therapy. Treatment included
lifestyle modification and dietary changes for all cases.
Pharmacologica therapy including angiotensin conver-
ting enzyme (ACE) inhibitors, calcium channel blockers
(amlodipine) and rarely betablockers(labetalol) wasused
depending uponindividual cases. Diureticswere used for
very few in-patientswith resistant edemaduring albumin
infusion and for a very short duration of time. As the
patients enrolled were assessed at different time pointsto
classify hypertension, effect of diuretics on the outcome
was not included in the analysis. Hypertension was
assessed in either one or both parents as per AHA, 2017
guidelines based on either use of antihypertensive drugs,
self-reporting of hypertension or high office BP records
measured after an average of threereadings[7].

Dysdlipidemiawas diagnosed as any abnormalitiesin
either oneor moreof the parametersinfasting lipid profile
of both children and their parents asper the Indian Society
of Pediatric Nephrology (ISPN) and American Associa-
tion of Clinical Endocrinology (AACE), 2017 guidelines,
respectively [8,9]. For dydlipidemia, only lifestyle modi-
fication was advised for patients as per the standard
guidelines. No pharmacol ogical therapy wasinitiated.

INDIAN PEDIATRICS
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Investigations including a complete blood count,
serum el ectrolytes, kidney functiontests, total protein and
albumin, completelipid profile, urinedipstick and urinary
proteinto creatinineratio (Up:Uc) weredone at thetime of
relapse, before starting treatment and then repeated at 4
weeks of therapy. Patients were followed up during the
course of treatment and blood pressure and fundus was
assessed for any evidence of hypertensive changes at the
onset and then at 4 weeks of drug induced remission.

For echocardiographic assessment, a specific proce-
dure for determining the left ventricular mass and the
definition of LVH by M-mode and Doppler echocardio-
graphy were performed using the Philips 11 HDXE at 4
weeks. LVH was defined as LV mass >51 g/m27 or LV
mass>115 g per body surfacearea(BSA) for boysand LV
mass>95 g/BSA for girls[6]. A LV relativewall thickness
>0.42 cm indicated concentric geometry/concentric
remodeling and LV wall thickness >1.4 cm indicated
concentric hypertrophy. This study used linear method of
LV mass estimation, which uses end-diastolic linear
measurements of the interventricular septum (1VSd), LV
inferolateral wall thickness and LV internal diameter
derived from 2D-guided M-modeor direct 2D echocardio-
graphy. This method utilizes the Devereux and Reichek
cube formula [11]. Relative wall thickness (RWT) was
measured as (2 x posterior wall thickness)/(LV internal
diameter at theend of diastole) [13].

The LV target organ injury measures include LV
structure (LV massandtherelationship of LV wall thick-ness
or massto LV cavity volume). LV structure was strati-fied
into four groups on the basis of LV mass (normal or
hypertrophied) and relative LV wall thickness (normal or
increased): i) Normal geometry: Normal LV massand wall
thickness; ii) Concentric geometry: Normal LV mass and
increased LV wall thickness; iii) Eccentric LVH: Increased
LV massand normal LV wall thickness; andiv) Concentric
LVH: Both increased LV mass and increased LV wall
thickness.

Satistical analysis: Categorical variablesare presentedin
number (%) and continuous variables are presented as
mean (SD) and median (IQR). Chi-squaretest wasused to
compare qualitative variables and unpaired t test/ Mann-
Whitney U test for quantitativevariables. Logisticregression
analysis was used to identify the association with hyper-
tension. A Pvalue<0.05wasconsidered significant.

RESULTS

A total of 83 childrenwithIRNSincluding 53 (69%) males
with mean (SD) age of 5.52 (2.27) years, wereenrolledin
the study and followed up for a period of 4 weeks (Web
Tablel). Forty-six children had the BMI z score between
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-1SD to +1SD. Two patients were lost to follow up and
four became late steroid resistant, one of whom died.
Echo-cardiography wasdonefor 80 patients after 4 weeks
of steroid therapy by asinglecardiologist.

Out of the 83 cases enrolled, 27 (32.5%) children
reported hypertension during relapse with 21 (25%) in
stagel and 6 (7%) in stage |l hypertension. Of these, 8.6%
children persisted to have hypertension at 4 weeks of
follow-up. In children who developed hypertension, a
retrospective analysis of records suggested significant
presence of hypertension in the first episode (63.0%,
P<0.001) and in previous relapses (87.5%, P<0.001)
(Table I). This was significantly associated with hyper-
tension in the current episode as compared to the normo-
tensive group. A family history of hypertension in either/
both parentswasfound in 12 IRNS patients at the time of
enrolment with 66.7% (n=8) (P=0.016) belonging to the

57

Echocardiographic eval uation showed two patientsin
hypertensive group and none in the non-hypertensive
group having LVH (Table I1). Concentric geometry on
echocardiography was seen in 7 children with hyper-
tension at relapse and 3 without hypertension (P=0.011).
Oneamong them turned out to be SRNS at 4 weeks (Table
I1). Subsequently we studied the association of concentric
geometry with clinical and laboratory parameters (which
were measured at relapse) in 77 IRNS patients and found
signi-ficant association of hypertension (P=0.014) and
low serum albumin (P=0.045) (Web Tablell). About 11.1
% of the hypertensive patients (P=0.032) had retinopathy
at relapse (oneeachin stage 1, 2 and 3) with no new cases
during the study period. Ten out of 83 children devel oped
AKI at the time of relapse of which three children
progressed to stage 3 AKI. Children in the hypertensive
group aso had higher risk of AKI at relapse (P=0.010)

hypertensivegroup (Tablel).

(Tablel).

Table | Comparison of Characteristics of Children With Infrequently Relapsing Nephrotic Syndrome With and Without

Hypertension at Relapse (N=83)

Characteristics Hypertension Pvalue
Present (n=27) Absent (n=56)

Age(y)? 5.39 (2.10) 5.59 (2.37) 0.770
Gender: Male 19 34 0.391
BMI (kg/m?)a 15.83(2.02) 16.16 (1.86) 0.333
BMI (SD)

-3t0-2/-2to-1/-1to median 2/6/5 0/9/14 0.419

Medianto 1/1t02/2to 3 714/3 20/7/6
Hypertensioninfirst episode 17 11 <0.001
Hypertensionin previousrelapse 14 17 <0.001
Hypertension in either/both parents 8 4 0.016
Dyslipidemiain either/both parents 6 9 0.549
Anasarca(at relapse) 20 8 <0.001
Systolic blood pressure 114 (7.21) 95.96 (6.57) <0.001
Diastolic blood pressure 71.19 (7.99) 58.50 (5.48) <0.001
Total protein (g/dL)2 3.34(0.56) 3.87 (0.55) <0.001
Serum albumin (g/dL)? 1.34(0.30) 1.62(0.29) <0.001
Serum creatinine(mg/dL)2 0.38 (0.30) 0.28(0.12) 0.510
Acutekidney injury 7 3 0.010
Urine protein/creatinineratio® 7.18(3.81) 4.01(1.85) <0.001
Total cholesterol (mg/dL )2 419.85 (146.75) 319.93 (90.75) 0.002
Triglycerides(mg/dL)? 274.89 (98.54) 211.62 (62.60) 0.002
Low density lipoprotein (mg/dL)2 250.93 (139.92) 167.93 (49.11) 0.001
High density lipoprotein (mg/dL)2 74.41 (26.70) 62.75 (17.68) 0.068
Hypertensiveretinopathy 3 0 0.032

Data presented as numbers or 2mean (SD). IFRNS: infrequently relapsing nephrotic syndrome; TG: triglyceride.
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Table 1l Echocardiographic Parameters at Four Weeksin
Children With Infrequently Relapsing Nephr otic Syndrome
at Relapse (N=80)

Parameters Hypertension (AAP, 2017)
Present (n=25)  Absent (n=55)
IVSD (mm) 6.28 (1.71) 5.70 (1.06)
LVEDD (mm) 31.58 (5.06) 32.35(4.35)
PWd (mm) 6.00 (1.37) 5.58 (1.15)
Leftventricular mass(g)  46.76 (26.54) 42.49 (16.39)
LVMI (g/m?) 62.40 (25.02) 57.47 (15.42)
LVH2 2(8) 0
Relativewall thickness 0.37(0.10) 0.35(0.08)
Concentric geometry®  7(28) 3(5.4)

Values are mean (SD) or 2no.(%). "P=0.01. 1VSD: interventricular
septum distance; LVEDD: left ventricular end diastolic diameter; PWd:
posterior wall thickness; LVMI: left ventricular mass index; LVH: left
ventricular hypertrophy. AAP: American Academy of Pediatrics[6].

Presenceof persistent dydipidemiaat 4 weeks, seenin
31/77 (40.2%) children, was associated with a positive
family history of dydlipidemia in either of the parents
(32.3%, P=0.009). These children had significantly higher
mean DBP (diastolic blood pressure), higher Up:Uc a
lower serum albumin and higher prevalence of hyper-
tension [15/31(48.4%)] which were measured at relapse
(Web Tablelll). Onregression analysis, alower Up:Uc at
the time of relapse was found to have a protective role
towards development of hypertension (P=0.017) (Table

).
DISCUSSION

We found hypertension in about one-third of our patients
with IRNS during relapse. Patients with nephrotic synd-
romeretain sodium eveninastate of normovolemiawitha
norma plasma albumin indicating an intrinsic renal
inability to excrete sodium[14]. Inthe study by Keshri, et

HYPERTENSION IN CHILDREN WITH IRNS

al, 23% of steroid sensitive nephrotic syndrome (SSNYS)
reported hypertension during remission and 73.68% had a
family history of hypertension[15]. Kontchou, et a. [16]
reported hypertension in 65% of SSNS in the first week
and 34% after 4 weeks of steroid therapy with a higher
overall prevalence (88%) of essential hypertension in
family members of the hypertensive nephrotic syndrome
cohort. In our study, a lower proportion but persistent
hyper-tension during remission was noted. Thisdifference
could be because the earlier studies used lower threshold
for defining hypertension (>90th centile) and had ahigher
prevalence of family history of hypertension. Studies
conducted on patients with minimal change disease and
focal segmental glomerulosclerosis have also shown
higher incidence of hypertension compared to our findings
[17]. High values are known to exist among patientswith
steroid dependent nephrotic syndrome and steroid resis-
tant nephrotic syndrome[18], dueto the chronicity of the
underlying disease, use of nephrotoxic medications and
prolonged use of corticosteroidsinthese children.

Single center studies from India, have reported
incidence between 16-23.7% of AKI in children with
nephrotic syndrome [19,22]. We also saw a significant
higher overall serum creatininevaluesfrom baselineinthe
hypertensive group during relapse.

Aninteresting findingin our study wasthe presence of
concentric remodeling (CR) eveninthenon-hypertensive
group (5.5%). We believe this may be attributed to the
masked hypertension. Though, studieshave documented a
high triglyceride to high density lipoprotein ratio as the
main predictor of concentric geometry, we noted signifi-
cantly low serum albumin and hypertension at relapsein
our patientswith CR asdemonstrated by Xu, et al. [20] and
Sarkar, et al. [21], in 39.5% and 16.2% among children
with primary nephrotic syndromeand FRNS, respectively.
Ambulatory blood pressure monitoring (ABPM) may

Table 111 Univariate and Multivariate Regression Analysis for Factors Associated With Hypertension in Children With

Infrequently Relapsing Nephrotic Syndrome

Factors OR (univariable) P value OR (multivariable) Pvalue
Hypertensionin parents 5.67 0.010 7.66 0.101
Total protein 0.14 0.001 0.08 0.003
Serumalbumin 0.04 0.001 -

Urine protein creatinineratio 1.56 0.001 161 0.017
Total cholesterol 101 0.001 0.99 0.067
Triglyceride 101 0.002 1.02 0.019
Low density lipoprotein 1.01 0.003 1.01 0.112
Any infection 5.14 0.002 -

Right wall thicknessgrading at 4wk 0.16 0.012 0.05 0.044
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concentric geometry on echocardiography.

WHAT THIS STUDY ADDS?

« One third of children with infrequently relapsing nephrotic syndrome were hypertensive, 28% of whom had

enabletimely detection of masked hypertensionto provide
early treatment and avoid end organ damage. Even though
no significant association between LV H and hypertension
was found in our study, but the results demonstrate that
hypertensive children had agreater mean LVMI and RWT
as compared to normotensive children. Keshri, et al. [15]
reported LV H in 10.5% patientswith nephrotic syndrome
despite the remission period emphasizing that organ
damage in these patients is an ongoing process. As one
tenth of the hypertensive children devel oped hypertensive
retinopathy in our study, it emphasizestherole of regular
ocular examinations.

Similar to the findings by Merouani, et a. [12,23],
persistent dyslipidemiaduring remission at 4 weeks was
also noted in our study in around 40% of patients with a
positive family history of dyslipidemianotedin 31.5% of
them. Hypertension at rel apse, was significantly more seen
these patientsin compared to non-dyslipidemiagroup.

On multivariate analysis, Up: Uc ratio was found to
haveasignificant correlation with hypertension at rel apse.
Previously studies have found family history of hyper-
tension, LDL and total cholesterol to have a strong
correlationwith hypertension[15].

A lack of age- and sex-matched healthy control
popul ation for comparing the prevalence of hypertension,
lack of association with total duration of nephrotic synd-
rome and a short follow up period, may limit the genera-
lizability of findings. Moreover, the 2017 AAP classi-
fication[6] definesLV geometry using adult cut off values
making it difficult to identify the expected association
between | eft ventricular geometry and hypertensioninthe
paediatric age group.

Onethird of the children with IRNS had hypertension
during relapse, only one-fifth of whom had persistent
hypertension after 4 weeks. A higher proportion of hyper-
tensive patients were found to have concentric geometry
pattern on echocardiography. Though, hypertension in
most children with IRNS is transient, there is a need for
early screening of hypertensionin such childrentoidentify
thosewith CG
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Web Table I Baseline Characteristics and clinical parameters in Total Population at Relapse (N=83)

Baseline Characteristics Mean* ( D) /frequency
Age (Years)” 5.52(2.27)
Age

(1-5)/ (5-9)/ (9-12) Y 40 /36/7
Gender (Males) 53

Weight (Kg)* 18.35 (5.27)
Height (cm)” 106.35 (15.16)
BMI (Kg/m2) # 16.05 (1.91)
BMI Z Score” 0.21 (1.23)
BMI Z Score (SD)

-3to -2 /-2 to -1/-1 to Median 2/15/19
eGFR (ml/min/1.73m2)" 176.54 (77.03)
AKI

Absent / Stage 1/ Stage 2/ Stage 3 76/1/6/3
Urine Protein/Creatinine Ratio” 5.04 (3.02)
Total Cholesterol (mg/dL)* 352.43 (120.71)
Total Cholesterol (=200 mg/dL) 83
Triglycerides (mg/dL)* 232.20 (81.22)
Triglycerides (>200 mg/dL) 55
Hypertensive Retinopathy

Absent/Stage 1/Stage 2/Stage 3 80/1/1/1

All parameters are represented as number except # which are represented as mean(SD)

Web Table II Association Between RWT Grading (4 Weeks) and Clinical and Laboratory
Parameters at relapse in Children With IRNS (n=77)

RWT Grading (4 Weeks) Mean (D)
/frequency
Parameters Concentric ~ Geometry | Normal P value
(n=9) (n= 68)
Age (Years) 4.30 (2.00) 5.63 (2.30) 0.063
Male” 6 44 1.000
BMI (Kg/m2) 15.44 (2.57) 16.06 (1.77) 0.170
BMI Z Score (SD)* 0.122
(-3t0-2) /(-2 to -1) (-1 to Median) 1/2/2% 0/12/17%
Median to 1 /(1 to 2)/ (2 to 3) 1/2/1 25/7/17
S. Albumin (g/dL) 1.36 (0.30) 1.58 (0.31) 0.045
S. Creatinine (mg/dL) 0.33(0.23) 0.29 (0.14) 0.994
Urine Protein/Creatinine Ratio 5.89 (3.75) 4.62 (2.67) 0.441
Total Cholesterol (mg/dL) 402.22 (108.69) 333.49 (114.77) 0.060
Triglycerides (mg/dL) 226.89 (69.40) 230.24( 83.57) 0.787
LDL (mg/dL) 168.78 (44.31) 191.28 (101.66) 0.800
HDL (mg/dL) 58.78 ( 10.13) 66.43 (23.03) 0.475
SBP (mmHg) 109.33 ( 14.90) 99.94 (9.28) 0.072
DBP (mmHg) 67.11 (10.73) 61.29 (7.94) 0.152
Hypertension” 6 16 0.014
BP Grading (cenile) 2/1/412 48 /4/14/2 0.008
(50th-90th) / (90th-95 th) / (>95%) / (>95th +12)

[RWT, relative wall thickness] Sgnificant at p<0.05, 1 are represented as mean (SD), except which are
represented as number (%). Among 80 patients whose echo was done at 4 weeks,3 patients turned out to be
SRNSat 4 weeks, hence association of clinical parameterswith RWT grading was done in 77 |RNS patients.
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‘Web Table III Association between Persistent Dyslipidemia (4 Weeks) and Laboratory Parameters at relapse in

IRNS (n=77)

Persistent Dyslipidemia (4 Weeks) Mean” ( SD)
_ /frequency
Parameters (n=77) Presant Absent P value
(n=31) (n= 46)
Total Protein (g/dL) 3.63 (0.64) 3.82 (0.55) 0.138
S. Albumin (g/dL) 1.42 (0.31) 1.64 (0.28) 0.004
S. Creatinine (mg/dL) mean 0.33(0.17) 0.27 (0.13) 0.110
Dyslipidemia in Parent 10 4 0.009
Urine protein/creatinine ratio 6.34(3.67) 3.71 (1.25) <0.001
Total Cholesterol (mg/dL) (Aﬁiﬁn 276.00 (54.44) <0.001
Triglycerides (mg/dL) mean 285.39 (83.89) 192.41 (54.84) <0.001
LDL (mg/dL) mean 240.23 (130.15) 153.89 (38.26) <0.001
67.87 63.96
HDL (mg/dL) (24.61) (2021) 0.633
SBP (mmHg) 103.87 (12.50) 99.13 (835 ) 0.119
60.09
DBP (mmHg) 64.77 (10.08 ) (6.60) 0.036
Hypertension 15 7 0.002

. All parameters are represented as mean (SD) except which are represented as number (%).

INDIAN PEDIATRICS

VOLUME 60—JUNE 15, 2023



UPDATE

New WHO Recommendationsfor the Careof Preterm and Low Birth
Weight I nfants—A Potential Strategy to Transform theCurrent Healthcare
Needs of Neonates

SUSHMA NANGIA, GUNJANA KUMAR

Department of Neonatol ogy, Lady Hardinge Medical College, New Delhi.

Correspondenceto: Dr Sushma Nangia, Director-Professor and Head, Department of Neonatal ogy, Lady Hardinge Medical College
and associated Kalawati Saran Children Hospital, New Delhi 110 001.dr snangia@gmail.com

Despite major advances in the field of maternal and child health, preterm and lowbirth neonates still carry a substantial burden of both
mortality and morbidity, especially in low and middle-income countries. In view of accumulating new evidence, there was a felt need for
updating and expanding the previous World Health Organization recommendations of 2015. The new evidence-based
recommendations for care of the preterm or low birthweight infant consist of 25 recommendations and one good practice statement and

were published on 15 November, 2022. We herein provide the key recommendations for the benefit of the readers.

Keywords: Management, Small vulnerable newborns.

heoverall needsof preterm andlow birthweight

neonates with respect to their requirement of

resuscitation, respiratory support, nutrition, and

long-term neurodevelopmental follow-up are
remarkably different from term born neonates[1-3]. Teking
into consideration the burden of global mortality, preterm
account for 36.1% of total neonatal deaths and 17.7% of
death under 5 yearsof age[4].

TheWHO Departments of Maternal, Newborn, Child
and Adolescent Health and Ageing (MCA) and Sexual and
Reproductive Health and Research (SRH) had devel oped
various guidelines based on the available evidence in
2011, 2012 and 2015 [5-7]. Since the last guidelines,
significant evidence has emerged in numerous areas of
neonatal health that could potentially serve to simplify
and improve the complexities associated with the care of
small and sick neonates. In 2020, a group of experts
comprising 25 Guideline Development Group (GDG)
membersfrom six WHO regionsexamined and interpreted
the evidence, formulated the final recommendations, and
provided therelated commentsat multiplevirtual meetings
between November, 2021 and January, 2022. On November
15, 2022, WHO published the outcomes of thisprocessin
the “WHO Recommendations for Care of the Preterm or
Low Birthweight Infant [8].’

Theguidelinesprovideinsight into theimplementation
aspect of these recommendationsin the care of small and
sick neonates along with addressing other associated
applicability issues. A detail ed description of the need for
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focusing on future implications has also been included.
Lastly, the monitoring and evaluation of the impact of
these guidelines to inform and update the future
guidelines has also been taken into account.

Target audience: Prioritizing neonatal healthwiththeaim
to end preventable deaths, the guidelines intended to
update therecommendationsthat would immensely impact
the areas with high clinical or public health burden. For
fulfilling the objective, the guidelinesfocused toinformthe
national and subnational public health policy-makers,
implementers and managers of maternal, newborn and
child health programs, supervisorsfor in-servicetraining,
health workers, NGOs, professional societies, researchers,
and thoseinvolved in the education of parents.

Guideline devel opment methods: The Grading of Recom-
mendation Assessment, Development and Evalua-tion
(GRADE) approach was used to define the quality of
evidence and strength of quantitative evidence, whereas
the GRADE-CERQual (Confidenceinthe Evidencefrom
Reviews of Qualitative Research) tool was used for
qualitative evidence. The DECIDE approach (Devel oping
and Evaluating Communication strategies to support
Informed Decisions and practice based on Evidence), an
evidence-to-decision tool, was used to formulate the
recommendationsby the GDG members.

The Concept of Family Values and Preferences
Being cognizant of the interventions to improve the sur-
vival of vulnerable preemiesand taking into consideration
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the growing awareness among parents about the care of
small and sick neonates, the WHO committeereviewed 203
studiesfrom L ow- and middle-income countries (LMICs)
about ‘what matters’ to familieswith regard to the care of
preterm and LBW neonates. The committee reported that
families aspire for the best possible positive outcome for
their babies, urgeto beinvolved asan active care provider
and have the desire to participate in decision making
related to interventions provided to their babies. The
domains covered under family values and preferences
include- positive outcomes, active involvement in care,
coping at home, emotional support for the family, health-
care environment, information needs met, logi stic support
and positiverelationshipswith staff.

CaRE oF PReTERM AND Low BIRTH WEIGHT INFANTS

RECOMMENDATIONS

Therecommendationswere based not only on the concept
of the ‘assessment of effects’ that includes benefits and
harms of the interventions and preterm and LBW infant
health outcomes, but hasalso taken into consideration the
valuesand preferences of thefamiliesand health workers,
acceptability, resource requirements, feasibility and
equity. Seventeen new systematic reviews were commi-
ssioned and 21 additional existing systematic reviewsand
meta-anal yses were assessed. The guidelines comprising
25 recommendations and one good practice statement
(Table ) were published on November 15, 2022. Of the
recommendations, 11 are new and 14 are updated and the

Tablel WHO Recommendationsfor the Careof thePreterm or L ow Birth Weight I nfant

Recommendations Satus Srength

Preventive and Promotive Care

Any kangaroo mother care (KMC): KMCisrecommended asroutinecarefor all preterm or low birth Updated Strong

weight (LBW) infants. KM C can beinitiated in the health-carefacility or at homeand should begiven

for 8-24 h per day.

Immediate KMC: KM C for preterm or LBW infants should be started as soon as possible after birth. New Strong

Mother’sown milk: MOM isrecommended for feeding of preterm or LBW infants, including very Updated Strong

preterm (< 32 wk gestation) or very LBW (< 1.5kg) infants.

Donor human milk: When MOM isnot available, donor human milk may be considered for feeding of Updated Conditional

preterm or LBW infants, including very preterm or very LBW infants.

Multi-component fortification of human milk: Multi-component fortification of human milk isnot Updated Conditional

routinely recommended for all preterm or LBW infants but may be considered for very pretermor very

LBW infantswho arefed mother’sown milk or donor human milk.

Pretermformula: When mother’sown milk and donor human milk are not available, nutrient-enriched Updated Conditional

preterm formulamay be considered for very preterm or very LBW infants.

Earlyinitiation of enteral feeding: Preterm and LBW infants, including very preterm (< 32 wk gestation) Updated Strong

andvery LBW (< 1.5kg) infants, should befed asearly aspossiblefromthefirst day after birth. Infants

who are ableto breastfeed should be put to the breast as soon as possible after birth. Infantswho are unable

to breastfeed should be given expressed mother’sown milk as soon asit becomesavailable. If mother’sown

milk isnot available, donor human milk should begiven wherever possible.

Responsive and schedul ed feeding: In health-carefacilities, schedul ed feeding may be considered rather Updated Conditional

than responsivefeeding for preterminfantsborn before 34 weeks' gestation, until theinfant isdischarged.

Fast and slow advancement of feeding: In preterm or LBW infants, including very preterm (< 32wk Updated Conditional

gestation) or very LBW (< 1.5kg) infants, who need to befed by an alternative feeding method to breast-

feeding (e.g. gastric tubefeeding or cup feeding), feed volumes can beincreased by up to 30 mL/kg per day.

Duration of exclusive breastfeeding: Preterm or LBW infants should be exclusively breastfed until 6 mo Updated Strong

of age.

Iron supplementation: Enteral iron supplementationisrecommended for humanmilk fed pretermor LBW  Updated Strong

infantswho are not receiving iron from another source.

Zinc supplementation: Enteral zinc supplementation may be considered for human milk-fed pretermor Updated Conditional

LBW infantswho are not receiving zinc from another source.

Vitamin D supplementation: Enteral vitamin D supplementation may be considered for human milk-fed Updated Conditional

preterm or LBW infantswho are not receiving vitamin D from another source.

Vitamin A supplementation: Enteral vitamin A supplementation may be considered for human milk-fed Updated Conditional
contd....
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Table | continued from pre-page

Areaofinterest Recommendations Satus Srength
very preterm (< 32 weeks' gestation) or very LBW (< 1.5kg) infantswho are not receiving vitamin A from

another source.

Probiotics: May be considered for human-milk-fed very preterminfants (< 32 wk gestation). New Conditional
Emollients: Application of topical oil tothebody of preterm or LBW infants may be considered. New Conditional
Careof Complications

CPAP for respiratory distress syndrome: Continuous positive airway pressure (CPAP) therapy isreco- Updated Strong
mmended in preterm infantswith clinical signsof respiratory distress syndrome.

CPAPimmediately after birth: CRPAPtherapy may be considered immediately after birth for very preterm New Conditional
infants, with or without respiratory distress.

CPAP Pressure sources: For preterm infants who need CPA Ptherapy, bubble CPAP may be considered New Conditional
rather than other pressure sources.

Methylxanthinesfor treatment of apnea: Caffeineisrecommended for thetreatment of apneain preterm New Strong
infants.

Methylxanthinesfor extubation: Caffeineisrecommended for the extubation of preterm infantsborn New Strong
before 34 wk gestation.

Methylxanthinesfor prevention of apnea: Caffeine may be considered for the prevention of apneain New Conditiona
preterminfants born before 34 wk gestation.

Family Involvement and Support

Family involvement: Family involvement in theroutine care of preterm or LBW infantsin health-care New Strong
facilitiesisrecommended.

Family support: Familiesof preterm or LBW infants should be given extrasupport to carefor New Conditional
their infants, startingin healthcarefacilitiesfrom birth and continued during follow-up post-discharge.

The support may include education, counselling and discharge preparation from health workers, and peer

support.

Homevisits: Homevisitsby trained health workers are recommended to support familiesto carefor their New Strong
preterm or LBW infant.

Parental |eave and entitlements: Parental |eave and entitlements should addressthe special needsof mothers, New  Good practice
fathersand other primary caregiversof preterm or LBW infants. statement

good practice statement is a new addition. Some of the
newer recommendationsincludethe concept of Immediate
KMC, the use of caffeinefor the prevention of apneaand
extubation, use of CPAPimmediately after birth, empha-
sizing the importance of family involvement and home
visits, theuse of probioticsand emollientsand the need for
education and counselling, peer support and discharge
preparedness. They were sub-categorized into three cate-
goriesviz., preventiveand promotive care (16 recommen-
dations), care of complications (6 recommendations), and
family involvement and support (3 recommendations)

A good practice statement wasmadefor parental leave
and entitlements, asalthough the evidencefavoring thisis
limited but thereisan obvious associated benefit.

THE WAY FORWARD

The panel also identified the knowledge gaps and listed
the priority research questions that need further
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evaluation, someof whichareprovidedinBox |. TheGDG
also proposed implementation considerations for each
recommendation and reflected on the principle of
adopting, adapting, and implementing, to ensure quality
care in accordance with a human rights-based approach.
The members emphasized to focus strategically on a
phased approach for facilitating the implementation and
for overcoming the barriers. The implications demand
innovative policies, the building of infrastructure, ade-
quate manpower, apt finances and safe service delivery.
Theimpact of these guidelinesis planned to be monitored
at the various health services including at national and
subnational levels on clearly pre-defined criteria and
indicatorsthat are associated with locally agreed targets.

Integrating the new WHO guidelines to provide the
best servicesin favor of small and sick neonates requires
enthusiasm and commitment by the policymakersbothin
termsof financial help and for structured framework. This
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CaRE oF PReTERM AND Low BIRTH WEIGHT INFANTS

Box | Some Suggested Research Areas in Preterm and Low Birthweight Care
What is the effectiveness of KMC on longer-term (i.e., up to 2 years of age, school-age, adolescence) growth, neurodevel opment,
behavior, mental health and disability outcomes?
What is the effectiveness of immediate KMC in critically ill preterm or LBW infants?
How can immediate KMC be scaled up in routine health systems?

How can exclusive breastfeeding be promoted, supported and scaled up for preterm or LBW infants, especially those who are very
preterm or very LBW?

What are the most effective early feeding strategies for very preterm or very LBW infants, infants with illnesses (e.g. post-
surgery), and infants with other conditions (e.g. doppler abnormalities, severe growth restriction)?

What is the effectiveness, safety and feasibility of human milk banks in LMICs?
What is the effectiveness and safety of probictics in human-milk-fed infants?
What is the effect of probiotics on immune function and gut microbiome in preterm or LBW infants?

What are the most optimal probiotic compositions for preterm or LBW infants — that is, the optima combination of genera,
species and strains?

What is the optimal probiotics regimen (dosage and duration) for preterm or LBW infants?

What is the effectiveness of probiotics alone compared with a combination of probictics and prebiotics for preterm or LBW
infants?

What is the role of probiotics in the prevention and management of postnatal growth restriction in preterm infants?

What is the effect of emollients on mortality, invasive infection, sepsis, growth and longer-term neurodevelopment in preterm or
LBW infants?

What is the effect of emollients on thermoprotection and the microbiome in preterm or LBW infants?
Which emollients (which ails, which composition) are most effective and safe for preterm or LBW infants?

What is the optimal regime (dose, frequency, duration) and mode of application (e.g. non touch applications) for very or extremely
preterm infants?

What is the effectiveness of CPAP compared with humidified high-flow nasal cannula and other forms of non-invasive ventilation
in preterm or LBW infants with respiratory distress syndrome?

What strategies can be used to increase family participation in the care of their preterm or LBW infants in intensive and special
care units, and in settings without dedicated newborn units?

What is the most effective type of family support (including education, counselling, discharge preparation, peer support) for
families of preterm or LBW infants?

What is the effectiveness of standard in-person home visits compared with digital home visits (e.g. online video, mobile application

[app], mHealth) for post-discharge follow-up of preterm or LBW infants?
¢ What is the feasibility of digital home visits in low-, middle- and high-income countries?

also demands the active participation of healthcare
professionals who would serve as the frontline workers
involved in the actual implementation of these policiesto
transform the recommendationsinto actions, so asto make
theframe shift changein maternal and neonatal health.

Country level initiatives need to be taken for
implementation of the various evidence-based guidelines
for ensuring quality care of preterm and LBW infants at
facility and community level. Thereis scopefor adopting
these in toto, or adapting some or all based on country
needs and equity considerations.

Indiaasacountry hasbeenthetorch bearer for facility
based newborn care (Specia care newborn units,
Newborn stabilization units and Newborn care corners)
and the country’s experiential |earning has paved way for
development of global framework for careof small & sick
newborn. We are well poised to adopt all the components
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of theseguidelinesintheclinical careof our neonatesboth
inthe public and private sector. Challengesanticipated in
ensuring uniformity inimplementation should be predicted
and addressed at the inception to reap full benefits.
Research areas spelled out for different domains should be
explored both at the individual clinical and at systems
level.
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Reminisrences from Indian Pediatrivs: A Tale of 50 Years

Reye Syndrome- An EnigmaThat Remains
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Reyesyndromewasfirst reported sixty yearsback by Ralph
Douglas Kenneth Reye, Graeme Morgan and Jim Bard in
Austrdiaasanon-inflammatory encephal opathy with fatty
degeneration of multiple visceral organswith 80% of their
patients succumbing to the illness [1].

Reye syndromeisadisorder of the pediatric age group
and commonly affects 5-14 years age group [4,5]. The
etiology and pathogenesisis not clearly established. Vira
infections such as influenza and varicella, toxins such as

aflatoxin, pesticides or drugs such as

Gradually it started being reported al
over the world. Chandrasekaran, et a.
[2] reported a series of nine children
(from 1971 to 1973) from Chandigarh
who were diagnosed clinicaly as Reye
syndrome. They were the first to report
survival of patients suffering from Reye
syndrome in India [2]. As time passed,
Reye syndrome was managed better and
the case fatality rate dropped to 10-20%
[3].The exact etiology of Reye synd-
romeisyet to beunderstood. However, a
strong associ ation with the use of aspirin
in the setting of a vira illness was
identified. A prompt actionintheform of

aspirin and vaproate have al been
implicated. By far the greatest associa
tioniswiththeuseof aspirinduringvira
oy prodrome. Infection with patho-genic
1%, | viruses results in an atered immune
response with release of various
inflammatory mediators that results in
damagetothemitochondria. Thisresults
in metabolic falure, an arrest in
gluconeogenesis and release of toxic
metabolites such as ammonia and fatty
acids responsible for the clinicd
presentation. This metabolic failure is
accentuated by drugs such as aspirin or
other toxins [6]. The controversy

widespread warning againgt the use of
aspirin in febrile vira illness laterled to the disease
becoming amost non-existent. It is worthwhile to review
the last fifty years as this rapidly progressive fatal disease
wasmadea most non-existent by timely intervention.

THE PAST

Although, reports of illness similar to that of Reye
syndrome existed in the literature from 1929, it was first
described as a distinct entity by Reye, et al. [1] in 1963.
Following this report, small cluster of cases were being
reported initially. This clinical entity gained significant
attention once an association with aspirin use became
evident. The Centre for Disease Control (CDC)
established a surveillance system for Reye syndrome in
1968[4]. Thereafter, 11 to 83 caseswerereported annually
till 1973. As the disease gained more attention and
reporting became better, apeak of 555 caseswerereported
in 1979-80. The incidence gradually declined with no
more than two cases being reported annually from 1994-
97 [4]. Similarly, in India, 242 cases of Reye syndrome
werereportedtill 1991[5].
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regarding aspirin as a causative agent
stemmed from thefact that aspirin wasbeing used for along
time before Reye syndrome started being reported. Also, a
subgroup of patients of Reye syndrome has no exposure to
aspirin. Almost no patient reported from Indiahad exposure
toaspirin. Moreover, lessthan 0.5% of the patientswho used
aspirin developed Reye syndrome. However, multiple
epidemiological studies were carried out and a consistent
link with aspirin exposure and development of Reye
syndrome was established. We a so cannot ignore the fact
that reducing the use of aspirin during a vira illness has
amost made Reye syndromedisappear [7,8].

Reyesyndrometypically presentsasabiphasicillness.
It beginswithaviral illnesssuch as chicken pox, influenza
or acutevira gastroenteritis, and several dayslater thereis
sudden onset projectile vomiting and altered sensorium
that rapidly deteriorates to lethargy, stupor, convulsions
and coma. Reye syndrome is a clinica diagnosis and
requires fulfilment of the following criteria: presentation
asabiphasicillness, cerebrospinal fluid analysisshowing
less than 10 cell/mm3, elevated serum transaminases by
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200% and serum ammonia by 150%, and exclusion of
other causes of encephalopathy and hepatocellular dys-
function [3]. Liver biopsy is diagnostic and helps to
differentiate from inborn errors of metabolism (IEM),
which mimic presentation like Reye syndrome. It hasto be
doneearly inillnesstoidentify the characteristic changes.
Light microscopy reveals microvesicular steatosis and
absence of necrosis and inflammation. Mitochondria
pleomor-phism and matrical swelling, proliferation of
endoplasmic reticulum, a great increase in microbodies
and more or lessdepl etion of glycogen can beidentified on
electron microscopy. Incontrast, |[EM will haveanormally
appearing mitochondria[9]. Correction of hypoglycemia
with ahigher glucoseinfusion rate and adequate measures
totackletheraised intracranial pressure must beinitiated
immediately [3].

THE PRESENT

The classica Reye syndrome, which occurs with a
prodromal viral illness and an associated aspirin use has
almost disappeared, with only a few sporadic cases
continuing to bereported. However, IEM such asfatty acid
oxidation defects, ureacycle disorders, organic acidurias
can masguerade as Reye syndrome. One study reported
that 12% of the patients initially diagnosed as Reye
syndrome were later found to be having an underlying
|EM [6]. Presentation in infancy or toddler age group, as
recurrent episodes or an associated family history must
rai sethe suspicion of an underlying IEM.

The larger question that needs to be answered by usis
whether the benefits of aspirin withdrawa outweigh the
benefits of aspirin use. Aspirin haslargely been replaced by
acetaminophen. Acetaminophen differsfrom aspirinin that
it does not have anti-inflammatory properties at antipyretic
doses. Also, over dosage results in toxic liver injury.
Acetaminophen poisoning is the most common cause of
acute liver failurein USA. With aspirin over-dosage, toxic
liver injury rarely occurs. Aspirin useisstill very beneficia
ininflammatory conditions such as Kawasaki disease (KD)
and acute rheumatic fever (ARF). Reye syndrome has
amost never been reported in the setting of these
inflammatory conditions (incidence < 0.005%) [6]. By
highlighting the risk of Reye syndrome too much, we may
be forced to use other non-steroidal anti-inflammatory
drugs, which may not beaswell tolerated.

Another concern is the increase in the prevalence of
childhood asthma. There may be acorrelation of early life
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exposure to acetaminophen and increased incidence of
childhood asthma. This has yet to be proven. Likely,
changing over from aspirin to acetaminophen has brought
about thisnew dynamic[10].

CONCLUSIONS

In times of coronavirus pandemic, we must be careful in
the use of aspirin as prior clustering of cases occurred
during epidemics of influenza. One case of multisystem
inflammatory syndrome complicated by Reye syndrome
has been reported. Care must be taken to utilize aspirin
only when absolutely needed. Fear of Reye syndrome
should not stop usfrom using aspirinin conditionssuch as
KD or ARF where its benefits significantly outweigh the
risks. The new British guidelines on the management of
KD do not mention Reye syndrome asapotential adverse
event anywherein theguidelinesasthey recognizethat the
beneficia effect of aspirin outweighs the risk in these
conditions.

Funding: None; Competing interests: None stated.
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| sExpectant Management Noninferior to Early Ibuprofen for Patent

DuctusArteriosus?

SourceCitation: Hundscheid T, Onland W, Kooi EMW; BeNeDuctusTrial Investigators. Expectant Management or early
ibuprofenfor patent ductusarteriosus. N Engl JMed. 2023;388:980-90.

SUMMARY

In this multicentre non-inferiority trial, 273 infants with
echocardiographically confirmed PDA (diameter >1.5mm)
who were extremely preterm (<28 weeks gestational age)
underwent randomization to receive either expectant
management or early ibuprofen treatment. The composite
primary outcomeincluded necrotizing enterocolitis(Bell’s
stage Ila or higher), moderate to severe bronchopulmo-
nary dysplasia, or death at 36 weeks' postmenstrual age.
The median gestational age was 26 weeks, with amedian
birthweight of 845 g. A primary-outcome event occurredin
63 of 136 infants (46.3%) in the expectant-management
groupandin 87 of 137 (63.5%) inthe early-ibuprofen group
(absolute risk difference, -17.2 percentage points; upper
boundary of the one-sided 95% confidenceinterval [Cl], -
7.4; P<0.001 for noninferiority). Necrotizing enterocolitis
occurred in 24 of 136 infants (17.6%) in the expectant-
management group andin 21 of 137 (15.3%) inthe early-
ibuprofen group (absoluterisk difference, 2.3 percentage
points; two-sided 95% Cl, -6.5to 11.1); bronchopulmonary
dysplasiaoccurredin 39 of 117 infants (33.3%) andin 57 of
112 (50.9%), respectively (absoluterisk difference, -17.6
percentage points; two-sided 95% Cl, -30.2t0-5.0). Death
occurred in 19 of 136 infants (14.0%) and in 25 of 137
(18.2%), respectively (absoluterisk difference, -4.3 percen-
tage points; two-sided 95% Cl, -13.0to 4.4). Theauthors
concluded that expectant management for PDA in extre-
mely prematureinfantswas noninferior to early ibuprofen
treatment with respect to necrotizing enterocolitis,
bronchopulmonary dysplasia, or death at 36 weeks
postmenstrual age.

COMMENTARIES
Evidence-based Medicine Viewpoint
Critical Appraisal

Theclassical presentation of hemodynamically significant
(hs) patent ductus arteriosus (PDA) in extreme preterm
neonates comprises of increase in pulmonary blood flow
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leading to pulmonary oedema, respiratory deterioration,
and sometimes bronchopulmonary dysplasia(BPD). The
ateration in blood flow due to hsPDA may also cause
necrotizing enterocolitis (NEC), intraventricular haemorr-
hage (IVH), and even death[1].

The incidence of PDA beyond the first 3 postnatal
daysexceeds50%ininfantslessthan 28 weeks gestation.
Historical practicehasledto medical or surgical therapy in
60% to 70% of such infants[2,3]. The available pharma-
cological modalities include cyclooxygenase inhibitors
and surgical ligation for non-responders. These therapies
have their own risk, and the metanalyses evaluating the
outcomes of pharmacotherapy lack robustness to refute
theroleof expectant management [4,5].

Over the years the evidence has moved from inter-
vention to expectant management of PDA in preterm.
Observational evidence suggeststhat conservative mana-
gement using supportive therapy alonein preterm infants
with PDA may be a reasonable option with ongoing
assessment and intervention if needed [6]. In a network
meta-analysisthat compared all pharmacol ogical methods
versus placebo or no treatment, the latter had the poorest
rate of PDA closure. However, al treatment options
(including placebo and no therapy) had similar outcomes
of patient-centred outcomes, such as mortality, NEC, or
IVH [7].

The BeNeductus trial [8] compared expectant
management vsearly Ibuprofentherapy for PDA inpre-term
neonates <28 weekswho had echocardiographically con-
firmed PDA, ducta diameter >1.5 mm and | eft-to-right shunt
detected at 24-72 hours of age. Theapriori non-inferiority
marginwasan absoluterisk differenceof +10%. Theprimary
outcomewasacompositeof NEC, moderate-to-severe BPD or
death at apostmenstrual age of 36 weeks. Theauthorswere
ableto achieve only 48.4% of the calculated sample size.
Despite the inadequate sample size, the results showed
that expectant management was non-inferior to early ibu-
profen therapy visavisthe composite outcome, and sepa-
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rately BPD and death. In fact, the results suggest a signi-
ficantly higher incidence of BPD intheibuprofen group.

Conclusion

This trial adds to the growing evidence that non-
pharmacological conservative treatment is effective in
most preterm neonates. There isaneed to find the subset
of preterm who would need PDA closure. Thetrial throws
up the interesting possibility that ibuprofen may worsen
pulmonary outcomes through mechanisms that need
further elucidation.
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Neonatologist’s Viewpoint

Patent DuctusArteriosus (PDA) occurscommonly among
preterm infants with incidence being as high as 50-80%
among extreme preterm infants (<28 weeks) [1, 2]. Closing
PDA early in the course would possibly prevent PDA
associated mortality and various morbidities including
bronchopulmonary dysplasia(BPD), pulmonary haemorr-
hage, intra-ventricular haemorrhage (1VH) and necrotizing
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enterocolitis(NEC). However, thereisacontroversy about
the optimal management of PDA with recent trend shifting
towards‘ expectant’ management.

Traditionally neonatologists have followed four
different kinds of approachesfor treating PDA. Theseare
1) Prophylactic treatment (within 24 hoursof birth) 2) Pre-
symptomatic/early treatment (usually 3-7 daysafter birth)
3) Symptomatic treatment (after 1st week of life) 4)
Expectant management. All these approaches have their
own pros and conswith the ‘ prophylactic’ strategy being
out at present aslarge proportion of infants get exposed to
potential seriousside effectsof drug treatment, when their
PDA would have been closed spontaneously. Moreover, it
has not shown any significant advantage on the mortality
or long-term neurodevelopmental outcome [3]. Though,
the trials assessing the effectiveness of ‘early treatment’
versus ‘expectant’ management for hemodynamic signi-
ficant PDA (hsPDA) did not find any significant difference
in any of the morbidity or all-cause mortality however,
critical analysis of these trials revealed that a significant
proportion of infants (20-85%) in the ‘expectant’
management group received ‘ open-label’ treatment thus
contaminating the overall results [4]. Thus, there is a
research gap where ‘expectant’ management has been
compared with ‘early treatment’ strategy in extreme
preterm infantswith minimal to no contamination.

Hundscheid, et a, in thismulticentric, non-inferiority
trial randomized extreme preterm infantswith echocardio-
graphically confirmed PDA (>1.5 mm with |eft-to-right
shunting) within first 72 hours of life to receive either
‘expectant’ management (intervention) or ‘early-
ibuprofen’ treatment (active control). The primary outcome
was the composite of definite NEC, moderate-to-severe
BPD or death at 36 weeks' of postmenstrual agewithanon-
inferiority margin of 10% [5]. The trial was stopped
prematurely due to slower-than-anticipated recruitment
and could enroll only half of the expected sasmplesize. The
‘expectant’ management was found to be non-inferior to
‘early-ibuprofen’ treatment with absol uterisk difference of
the composite primary outcome being -17.2% (63/136
[46.3%)] in ‘ expectant management’ group versus 87/137
[63.5%)] in*early-ibuprofen’ group) with upper boundary of
one-sided 95% confidence interval being -7.4%. The
resultswerelargely driven by higher incidence of BPD in
“early-ibuprofen’ group thaninthe‘expectant’ group [57/
137 (50.9%) vs39/136 (33.3%)].

Though, theresults of thistrial are significant however,
half of the infants received diuretics and 25% received
paracetamol inthe* expectant’ group, thuscontaminating the
results. Thisisdespite of thefact that the protocol explicitly
highlighted to have avoidance of such co-interventions to
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get thetruedifference. Noinformationisavailable about the
daily fluid intake. It isimportant to know the same asfluid
restriction is one of the early intervention donein preterm
infantswithhs-PDA. Moreover, theresultsin thisopen-label
trial areprimarily driven by thedifferenceintheincidence of
BPD and excess fluid has been directly implicated in the
patho-physiology of BPD. Also, there is no information
about thenumber of infantsreceiving ‘ open-label’ treatment.
It isworth noting that one-third of the infant deaths (6/19)
occurred beyond first 28 days of life in ‘expectant’ group
unlike ‘early-ibuprofen’ group where no more deaths
occurred beyond thistime period. Thisdifference may also
reflect performancebiasinthisopen-labd trid withmorecare
being giventoinfantsinthe’ expectant’ group especialy in
first few days of life when hs-PDA is active requiring
treatment.

Though the results of this trial are encouraging and
reassuresthat the‘ expectant’ groupisnoninferior to‘ early-
ibuprofen’ group in short-term, however, being under-
powered with above-mentioned limitations, one need more
evidence in this direction to change the current practice.
Another similar trial named ‘ baby-OSCAR'’ addressing the
similar research question has finished the enrolment and
theresultsare awaited soon [6].

Thus, both strategiesi.e., ‘ expectant’ management and
‘early/latetreatment’ havetheir ownroleto play however;
there is a need to identify the subgroup of infants who
would benefit maximum with minimal adverseeventswith
each of these two strategies. Till we have more evidence
it's appropriate to conclude what Evan’s said “ It is the
clinical approach that is most widely used but we do not
have any evidenceto support it” [7].
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Pediatrician’s Viewpoint

Patent Ductus Arteriosus (PDA) is one of the most
common congenital heart defects seen in neonates. Its
incidence is inversely related to the gestational age and
degree of prematurity. Failure of closure of ductusisseen
in 64% neonatesborn at 27-28 weeks of gestation at 7 days
of lifein 80% of those between 24-28 weeks and 90% in
those born lessthan 24 weeks of gestation[1]. Prolonged
rupture of membranes, sepsis, respiratory distress synd-
rome, are some risk factors reported with increased
incidence of PDA. Useof antenatal steroidsisreported to
be beneficia specially when administered at least 24 hours
beforeddivery, thereby reducing theincidenceof PDA[2].

Management of PDA in preterm neonates has been a
topic of debatewith ashiftin management strategy inthelast
30 years. With increasing use of antenatal steroids, exo-
genous surfactant and advances in ventilation strategy has
shifted management strategy from aggressive early closure
toWait andWatch palicy [3]. Numerousstudiesareavailable
documenting an association between necrotising entero-
colitis(NEC), intraventricular haemorrhage (1VH), broncho-
pulmonary dysplasia(BPD) and retinopathy of prematurity
(ROP) and PDA. Prolonged shunt exposure and high left to
right shunt volume across the ductus are some factors
suggested [4]. However, there are multiple randomized
controlled trials (RCT) that have failed to show any
improvement in these morbidities even after early closure
of PDA and prophylactic surgical ligation no longer
recommended due to reported associated significant
morbidities[5,6]. Even in this study, expectant manage-
ment of PDA isextremely prematureinfantswasfound to
be no inferior to early ibuprofen therapy with respect to
NEC, BPD or death at 36 weeks postmenstrua age. Similar
findings have been reported in the past in meta-analysis
and placebo controlled RCT [7,8]. Therefore, management
of PDA continuesto be achallenge with pharmacogenetics
seeming to be the next management strategy in premature
infants with the ongoing debate as to who needs
i ntervention minimising the morbidity and mortality.
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ChangeinApoB100/A1Ratioin
Children With Epilepsy on M onother apy
With Sodium Valproate, Oxcar bazepine
or Levetiracetam

Aprospective longitudinal study was conducted to assess the Apo
B100/A1 ratio as a marker of cardiovascular risk in children with
epilepsy aged 5-14 years on long-term anti-seizure medication
monotherapy with either sodium valproate, oxcarbazepine, or
levetiracetam. Apo B100/A1 ratio showed an increase after six
months of monotherapy with oxcarbazepine (P=0.05).

Keywords: Adverse effect, Cardiovascular risk, Lipid profile, Out-
come.

pilepsy in children often requirelong term anti-

seizure medications. Studieshave demonstrated

that anti-seizure medications including pheno-

arbitone, carbamazepine, vaproate and

phenytoin might affect the serum lipid profile including

levels of high density lipo-protein (HDL-C), low density

lipoprotein (LDL-C) and total cholesterol to HDL (TC/

HDL-C) ratio [1,2]. Apo B isaprominent risk factor for

atherosclerosisand coronary heart disease (CHD); whereas

Apo A manifests anti-atherogenic effects. Studies have

shown that the Apo B/A1 ratio is a more reliable and
effective predictor of coronary diseasethan others[3].

Theeffect of anti-seizure medicationson lipid profile
may not directly trandlate into increased risk for
cardiovascular morbidity asthereisapaucity of literature
on Apo B/A1 ratio as a cardiovascular risk for children
with epilepsy. Hence, the present study was planned to
assess the Apo B100/A1 ratio including lipid profile asa
marker of cardiovascular risk in children with epilepsy
(CWE) onlong-term anti-epil eptic monotherapy.

This prospective cohort study was conducted in the
department of biochemistry and pediatrics at our tertiary
care teaching hospital. An institutional ethics committee
approva was sought, and written informed consent was
obtained from the caregivers of al participants. Children
with epilepsy aged 5-14 years who were planned to be
started on monotherapy with either sodium valproate,
oxcarbazepine, or levetiracetam were enrolled consecu-
tively. Children with a body mass index of more than the
95th percentile were also excluded. Children with known
chronic renal disease, chronic liver disease, progressive
neurological disorder, or congenita heart disease were ex-
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cluded from the study. Children who were receiving any
drug that could affect lipid metabolism were a so excluded.
A convenience samplesize of 15 children each planned for
sodium valproate, oxcarbazepine and levetiracetam were
chosen. The dligible participants were enrolled consecu-
tively till adesired sample size of 15 was achieved for each
anti-sei zure medi cation. Basdlinedemographic and clinical
details of the enrolled participants were recorded. Their
treatment recordswereretrieved.

A blood sample (4 mL) was collected twice, once at
baseline when AED was commenced and at a six-month
follow-up. The serum was separated by centrifugation and
was preserved at —20°C. Basdinehemogram, liver function
test, renal function test, random blood sugar and fasting
lipid profile were estimated. Serum apolipoprotein B100
and apolipoprotein A1 were anaysed by the enzyme-linked
immunosorbent assay (ELISA) method [6]. ApoB100/
ApoAl ratio was computed and compared between the
basdlineand six monthsinal threegroups.

Statistical analysis was performed using the Stati-
stical package for social sciences (SPSS version 21.0).
All data were entered in Microsoft Excel (MS Excel).

Table | Demographic and Clinical Profile of Children With
Epilepsy

VPA (0)(® LEV
(n=15) (n=15) (n=15)
Age(y)? 10.2 (2.24) 10.3(2.98) 10.2(3.02)
Malegender 9(60) 8(53.33) 11(73.33)
BMI (kg/m?)2 16.8(1.31) 17.0(2.25) 16.7 (1.95)
Seizuretype
Focal 11(24.4) 9(20) 8(17.8)
Generalized 3(6.67) 4(8.89) 6(13.3)
Unknown 1(222) 2(4.44) 1(2.2)
Diagnosis
Neurocysticercosis 7(15.6) 5(11.1) 9(20)
Post-meningitic 1222 O 1(2.2)
sequaelae
Encephalitissequalae 1(2.2) 0 0
Tubercular meningitis 3 (6.7) 2(4.9) 3(6.7)
Febrile seizures 1(2.2) 0 1(2.2)
Idiopathic epilepsy 2(4.9) 8(17.8) 1(2.2)
Abnormal EEG record 1(2.2) 2(4.9) 1(2.2)
Abnormal neuroimaging 4 (8.9) 2(4.9) 2(4.9)

All values in no. (%) or 2mean (SD). VPA: sodium valproate; OXC:
oxcarbazepine; LEV:|evetiracetam.
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Table 11 Apolipoproteins and Apo B/100/A1l Ratio of
Children With Epilepsy (N=45)

Atbaseline At 6-mo follow-up
Valproate group, n=15
ApoA1l(ng/mL)?2 234.5 (137.0) 154.7 (69.37)
ApoB100 (ng/mL) 193.3(137.73)  152.0(133.57)
ApoB100/Alratio 0.9 (0.89) 1.1(1.1)
Oxcarbazepine group, n=15
ApoA1l(ng/mL) 182.7 (71.81) 171.1(70.20)
ApoB100 (ng/mL)2 140.8 (89.59) 295.3 (246.47)
ApoB100/Alratio 0.9 (0.63) 1.8(1.11)
Levetiracetamgroup, n=15
ApoA1l(ng/mL) 170.0 (64.24) 147.0(58.12)
ApoB100 (ng/mL)P 211.0(163.15)  218.6(103.00)
ApoB100/Alratio 1.2 (0.87) 2.0(1.71)

Valuesin mean (SD). 2P<0.05; PP=0.05.

Categorical variables were expressed as numbers
(percentage) and continuous variables as median (IQR).
TheApoB100/A poA ratio and other continuousvariables
were compared between the groups and within the group
using Wilcoxon signed rank test and paired student t test
or Kruskal Wallis test. Values of ApoB100 and ApoA
were correlated among the three groups using the
Spearman correction coefficient. P value equal to or less
than 0.05 was considered significant.

In the present study, out of the 45 children, 15
children each on monotherapy with valproate, oxcarba-
zepine, and levetiracetam were enrolled. The baseline
demographic profile and disease characteristics were
comparable between the groups (Tablel). Only onechild
on oxcarbazepine required increase in the dose after one
month and was then well controlled on same dose till 6-
month follow-up period. No child required addition of
new anti-seizure medication or change of medication in
the 6-month follow-up period.

The mean serum ApoA1l level decreased significantly
after six months of valproate therapy, whereas serum
ApoB100 levels had a sdignificant increase in the
oxcarbazepine group (Table I1). Apo B100/Al ratio
increased significantly in oxcarbazepine group. (P=0.05)
(Table I1). There was a signi-ficant positive correlation
between ApoB100 and ApoA levels among those who
received OXC therapy (r=0.74; P=0.01). However, the
correlation was ot significant inthe VPA (r=0.17; P=0.54)
and LEV (r=-0.45; P=0.09) groups(Fig. 1la-c). Therewasa
significant fall in the HDL levels and arise in the VLDL
level in the valproate group. The rest of the biochemical
laboratory parametersdid not reveal any significant change
before and after the drug administration and were aso
comparablebetweenthethreegroups (Web Tablel).
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Apo Al
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Fig. 1a Correlation of Apo B100 & A1 among group A after six months
of VPA monotherapy.

Apo Al

Apo B100

Fig. 1b Correlation of Apo B100 & A1 among group B after six months
of OXC monotherapy.

Apo B100

Fig. 1c Correlation of Apo B100 & A1 among group C after six months
of LEV monotherapy.

Apo B100/A1 ratio has been reported as a sensitive
measure of atherogenicity. Literature reveals that higher
the value of Apo B100/A 1 ratio, the higher is the risk of
future cardiovascular and cerebrovascular disease [3, 5].
Theratio of Apo B100/Alisconsidered abetter indicator
for the new cardiovascular events than the lipid profile
[5]. The present study with alimited sasmple sizefound a
statistically significant increase in Apo B100/A1 ratio
among children receiving oxcar-bazepine monotherapy
for six months.

The lipid-raising effect of AEDs may be due to the
induction of cytochrome enzymes. Cyt p450 enzyme
system is involved in the synthesis and metabolism of
cholesterol and enzyme-inducing drugsal so stimulatethe
endogenous hepatic synthesis of cholesterol. However,
adverselipid profile has been reported with both enzyme-
inducing and enzyme-non-inducing anti-seizure medi-
cations[6].
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Our findings are consistent with the findings of other
authors who have aso revealed deranged lipid profiles
with the use of oxcarbazepine, even after 3 months of
therapy [7]. Thesefindingsarein congruencewith others,
who have demonstrated a neutral effect on Apo B100/A1
in those who were on mono-therapy with levetiracetam
[8]. Kim, etal.[9] reported asignificant increasein LDL -
C, apo B, and Apo B/A1 ratio after six months of
monotherapy with levetiracetam, oxcarbazepine and
topiramate. There was no significant increase in Apo
ratio in the valproate group, which was consistent with
previous literature. Increased total cholesterol, trigly-
ceride, LDL-C and apo B100 have been reported with
VPA inepileptic children[10].

The limitations include a small sample size in each
group, and limited follow-up till 6 months. The enrolled
participants have a wide heterogenicity thus limiting the
generalizability of the study results. In addition, dietary
pattern of fat intake during the six-month follow-up
period was not documented, which could confound the
results in all the three groups. Further studies could be
planned with a sufficient sample size and a follow-up
period of 1-2 years. In the future studies, children with
family history of premature cardiac deaths may also be
excluded considering its association with mortality
related to cardiovascul ar diseases.

The findings of the present study raise a concern
about potential cardiovascular risk in terms of the
ApoB100/ApoA level ratio among children receiving
oxcarbazepine mono-therapy. Confirmation of these
findings from larger, multicentric studies with dietary
data will quite further policy regarding monitoring and
follow up of children on oxcarbazepine monotherapy.
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‘Web Table I Laboratory Parameters of Enrolled Children With Epilepsy

Characteristics Sodium Valproate group Oxcar bazepine group At baseline At 6-mo follow-up
Hemoglobin (g/dL) 11.55 (0.73) 11.49 (1.14) 11.68 (0.76) 11.39 (0.84) 11.9 (0.90) 11.58 (0.77)
Total leukocyte count 9.09 (1.40) 8.77 (1.65) 9.77 (1.93) 9.41 (0.85) 9.14(1.83) 8.97 (1.54)
(cu mm)
(creatinine (mg/dL) 0.71(0.1) 0.68 (0.07) 0.61 (0.16) 0.70 (0.13) 0.76 (0.20) 0.75 (0.12)
AST (U/L) 29.13(8.77) 26.33(8.03) 35.60 (14.39) 30.80 (23.49) 35.53(24.12) 27.67 (23.92)
ALP (U/L) 213.07 (51.16) | 234.73(90.50) | 226.07 (43.16) | 263.80(140.90) | 187.40(69.46) | 225.53 (55.53)
Albumin (gnvdL) 3.25(0.86) 3.04 (1.06) 3.28 (1.14) 3.13(1.12) 352 (1.17) 3.46 (1.01)
Amylase (mg/dL) 73.8(28.13) | 75.67(24.22) 78.40 (30.52) 81.13 (23.52) 89.47 (28.68) 80.60 (10.62)
Blood glucose (mg/dL)? | 92.93 (14.45) | 92.67 (13.10) 86.93 (11.11) 88.0 (10.92) 101.73 (23.77) 87.53 (8.77)
Triglycerides (mg/dL) 99.53 (42.63) | 100.60 (40.61) 132 (98.48) 136.93 (49.84) | 117.33(59.17) | 123.87(49.87)
Cholesterol (mg/dL) 149.67 (24.27) | 159 (41.43) 142.07 (34.34) 159.07 (24.11) | 150.27 (26.31) 163 (48.16)
HDL (mg/dL)P 57.47(11.92) | 54.13(11.27) 50.20 (10.29) 44.60 (17.55) 56.83 (13.06) 53.20 (18.57)
LDL (mg/dL) 71.67 (21.76) | 84.93(38.90) 69.33 (25.20) 82.20 (20.80) 70.80 (28.81) 86.27 (32.47)
VLDL (mg/dL)° 19.93 (8.45) 20.53 (8.05) 26.67 (19.74) 28.13 (10.58) 2353 (11.84) 24.67 (9.88)

All values in mean (SD). All between group (VPA-OXC-LEV) P> 0.05; All within group comparison (before-after) P values>0.05 in all
groups except in Lev group=0.01; "VPA group=0.02; °VPA group=0.01$ HDL: High density lipoprotein; LDL: Low density lipoprotein;
VLDL: Very low density lipoprotein
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Neurological Manifestationsin Rotavirus
Gastroenteritisin Children Under two
Yearsof Age

Rotavirusinfection is usualy localized to the intestine but
involvement of central nervous system (CNS) has been re-
ported al ong with norovirusand adenovirus. Thepre-vaence
of neurological manifestations is 2-5% in children with
rotavirus gastroenteritis, which includes encephalitis, en-
cephalopathy and epileptic seizure [1,2]. In addition,
rotavirus is known to cause mild encephalopathy/ence-
phalitiswith areversible splenid lesion (MERS), acute en-
cephalopathy with biphasic seizuresand late reduced diffu-
sion (AESD) and acute necrotizing encephal opathy (ANE)
inchildren[3]. Convulsionsassociated with gastro-enteritis
areyet to berecognized asan epilepsy syndromeor situation-
related seizuresby the Internationa LeagueAgainst Epilepsy
(ILAE) [4]. In spite of highincidence of rotavirus gastroen-
teritis, therearevery few reportson child-ren presentingwith
acute gastroenteritis (AGE) and neuro-logical symptoms, its
etiology and clinical outcomefrom our country [5].

A totd of 57 childrenwith acute gastroenteritisand neu-
rological manifestationswerescreened for rotavirusbetween
October, 2013-May, 2016 and 12 were found to have
rotavirusin stoals. Of these, wereport four childreninwhom
rotavirusRNA wasdetected bothin stool and (CSF) samples.
The four children had history of convulsion and passage of
loose watery stool 8-10timesin aday with no dehydration,
but had (single/multiple) episodes of febrile/afebrile convul -
sions. Seizure semiology was sequential progression from
non-motor (behavioral arrest) to motor (multi focal clonic)
saizures. Sleep EEG showed generadlized rhythmic higham-
plitudethetaactivity over anormal background. Threechil-
dren under 6 months of agewere exclusively breastfed; one
child under 6 months of age had similar history of diarrhea
episodein her family. All three children had normal anthro-
pometric measures. Serum electrolyteswerewithin thenor-
mal rangeinall thepatients(Tablel).

CSFwascollected by lumbar punctureand examined for
routine biochemistry, cell type, cdll count and wasa sotested
for rotavirus by nucleic acid based molecular assays (RT-
PCR) for VP7 gene (G type). We collected stool samplesin
McCartney bottles using sterile catheters and examined the
samples within 2 hours for enteric pathogens comprising
bacteria, viral and parasitic pathogens using conventional,
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immunologica and molecular methods. Stool sampleswere
tested for bacteria (salmonella, shigella, aeromonas, vibrio,
campylobacter, E. coli) parasites (Giardia and entameba)
and viruses (group A and adenovirus 40/41). The samples
negativefor bacterial and parasitic pathogensweretested for
viral pathogens. Both stool and CSF sampleswere screened
by immune-chromatography for the presence of enteric ad-
enovirusand groupA rotavirusV P6 antigen. The presence of
viral genome was confirmed by amplification of rotavirus
V P7 gene(G genotype) by conventional RT-PCR method in
both stool and CSF samples. Rotavirus RNA waspresentin
stool and CSF of all four children.

All thepatientswerereceiving oral rehydration solution
a home, beforeadmission, and did not have dehydration at
presentation. Oral antibioticwasprescribed a primary health
care level. Antipyretic and anti-emetic was given for fever
and vomiting. Adequate hydration was maintained, the
course was benign and longterm anti-seizure medicinewas
not required. All the patientsimproved within 5-7 daysand
nofatality wasreported.

We aso observed that 66.7% (8/12) children with
rotavirusinfection with negativerotavirusRNA in CSF did
not have seizure during the second episode of fever. Inthis
aspect an important hypothesis is the pathomechanism of
low-gradeinflammation (encephal opathy) by the Rotavirus
itsddf. Minami, et d. [6] measured theelevation of serumIL-6
and TNF-o,, CSF IL-6 and IL-8 levels and suggested ence-
phal opathy as aconseguenceto systemicimmune response
to cytotoxicity. Another possible explanation is increased
concentration of carnitine in CSF reported in some cases,
which may damageblood brain barrier. Alternatively, shared
pepti de hormones between the brain and the gastrointestinal
tract, associated with spontaneous electrical epileptogenic
activity and lowered sei zure threshold seen in some adlullts,
could be a contributing factor to the occurrence of afebrile
convulsions during gastroenteritis [7]. More studies are
needed to understand the pathophysiology of afebrile sai-
Zuresin gastroenteritis. Moreover, concomitance of febrile
and afebrile convulsions to rotavirus gastroenteritis are re-
ported as1.2-6.4% [ 8]. Thus, itisimportant toidentify other
probable causes for convulsions, other than electrolyteim-
balances, destruction of blood-brain barrier by fever or en-
cephalopathy and encephalitis[8].

Further evaluation may be needed to understand the
pathogenesisin our case, which could possibly be because of
someinflammation dueto systemicimmuneresponseto cy-
totoxicity. Rotavirusencephalitisisacomplicationthat isnot
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Tablel Clinical Characteristicsof Children With RotavirusDiarrheaand Neurological M anifestation With Detection of
GroupA Rotavirus(GARV) Genein Sool and Cerebrospinal Fluid (CSF)

Case Age/sex Presenting Fever Biochemical Cerebrospinal RotavirusVP7 (G type)
history test fluid (CSF) Sool virology CsF
analysis
1 4mo/F  Diarrhea,vomiting, Afebrile Na- 136 mmol/L Glucose-64 mg/dL Positive Positive
drowsiness K-3.8mmol/L Protein-86 mg/dL G9 (GTypingNT)
Ca-9.2mg/dL Cells-10/uL
Glucose- 96 mg/dL
2 3mo/F Diarrhea, Febrile Na-142 mmol/L Glucose-80mg/dL  Positive Positive
convulsion K-4.1 mmol/L Protein-75mg/ dL Gl Gl
Ca-9.5mg/dL Cells-8/uL
Glucose- 120 mg/dL
3 5mo/F Diarrhea, Febrile Na-139 mmol/L Glucose-55mg/dL  Positive Positive
convulsion K-4mmol/L Protein- 60 mg/dL Gl (GTypingNT)
Ca-9.3mg/dL Cells- 12/uL
Glucose-80 mg/dL
4 14mo/M Diarrhea, Febrile Na-140 mmol/L Glucose-65mg/dL  Positive Positive
convulsion K-4.2mmol/L Protein-100mg/dL  G1 Gl
Ca-9.6 mg/dL Cells-20/ uL

Glucose-95 mg/dL

M: male; F: female; Na: sodium; K: potassium; Ca: calcium; NT: non typable.

so rare as is evidenced from reports. We recommend that 2,

rotavirusetiol ogy should beinvestigated for in children hav-
ing seizuresduring episodes of gastroenteritis.
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Early Onset Refractory Anti-NMDAR
Encephalitisin a13-Month-Old I nfant

Anti-N-methyl-D-aspartate (anti-NMDAR) encephalitisisa
common cause of encephalitisin children. Previous studies
ontoddlerswith NMDAR encephalitis have shown that the
earliest presentationinthisage group isbehavioral changes
[1,2]. Neverthel ess, distinguishing anti-NMDAR encephali-
tisininfantsand toddlersoninitial presentation may bequite
challenging asinitial symptoms could be non-specific. We
report the clinical picture of an infant with anti-NMDAR
encephalitis.

A 13-month-old girl presented with a history of cough
and cold followed oneweek | ater by irritability and intermit-
tent brief episodesof staring look. After 4-5 days, shedevel -
oped deep disturbances, deeplessness, excessive crying,
right focal seizureand brief intermittent twitching movement
of right face, lasting 5-15 seconds. She had no significant
birth history, past history or family history. Her devel opmen-
tal milestoneswerenormal for age. On examination, shewas
irritable and had oromotor and limb dyskinesia. She had
received acourse of ora antibioticsbeforebeing referred to
our center. Her hemogram, C-reactive protein (CRP), serum
electrolytes, and liver and rend function tests were within
normal range. At this stage, acute encephalitis syndrome/
herpessimplex viral (HSV) encephalitiswas suspected and
magnetic resonanceimaging (MRI) brain was done, which
wasnormal. EEG showed |eft hemi spheric seizureonset with
background slowing. Her cerebrospina fluid (CSF) cell
count was 23/mm? (100% lymphocytes) with normal protein
and glucose. Her CSFHSV-DNA polymerasechainreaction
(PCR) was negative. Based on clinical presentation of sai-
zure/ abnormal movements and altered deep pattern, anti-
NM DA R encephditiswas suspected. Her CSFwassent for
anti-NMDAR antibody levels, and treatment with intrave-
nous methylprednisolone was started. Her CSF anti-
NMDAR IgM antibody wasreported positive.

After 4 days of hospitalization, she developed loose
stoals, gaseous abdominal distension with raised CRP. She
had intermittent episodes of moderate to high grade fever,
whichwent onfor about amonth. Her blood, urine, stool and
CSF cultures had no growth. Dueto fever, loose stools and
high CRP, treatment with intravenous antibiotics (pipera-
cillin, metronidazole) was started empirically. Repeat MRI
brain after oneweek showed right cerebel lar and left hippoc-
ampus T2W/FLAIR hyperintensity without diffusionrestric-
tion. Her stoal frequency reduced over the next threeweeks.
Her ultrasound (USG) whole abdomen and pelviswas nor-
mal. She had ongoing dystonia /dyskinesia during awake
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state. She was given tetrabenazine, trihexphenidyl and
clonidine for involuntary movements, to which she re-
sponded partially. After methylprednisolone, she also re-
ceived two daysof intravenousimmunoglobulin (zg/kg). But
dueto partia responseto theseimmunosuppressivetherapy,
shewasstarted onweekly dosesof rituximab after onemonth
after theonset of illness.

After onemonth of hospitdization, child wasfollowed-
up for weekly rituximab for total of three doses and
maintenancedose of 1V1G every threeweeks. After 3 doses
of rituximab, her CD19 count was0 cdlls. At 3month follow-
up, shewasafebrilewith significant reduction of involuntary
movements and improvement in dertness. Her follow-up
EEG at 3 months showed low amplitude background with
poorly formed age appropriate seep background. Due to
persistent clinical symptomsand CSF antibodies, treatment
was started with cyclophosphamide dose every 3 weeksfor
total of five doses. As repeat CSF anti-NMDAR antibody
was negative at 6 months from disease onset, she was not
givenlong-termimmunetherapy. Follow-up MRI at oneyear
showed diffuse corticd atrophy. At oneyear follow-up, she
had someclinica improvement in devel opmenta milestones
with minimal dyskinesia. She could achieve head control,
sitting balancewith support, and could reach out for objects
using hands, but wasnon-verbal.

Theclinical symptomsof anti-NMDAR encephalitisare
complex, especially inyounger pediatric patients, and many
clinicians cannot promptly distinguish them from those of
other diseases such as viral encephalitis or psychological
conditions. Petientstypically present with psychiatric symp-
toms, behaviora dysfunction, sei zures, speech and cognitive
impai rment, movement disorders, decreased consciousness,
autonomic instability, and centra hypoventilation[1,2]. In
children, most commonly, the first presentation may be
nonpsychiatric, including seizures[2]. Although paroxysmal
events may appear asintractable epileptic seizures, record-
ing of these eventsoften disclosesno epileptic dischargeand
theseeventsprovenot to beepileptic[3].

Fever and diarrhea in this girl was probably due to
autonomic dysfunction, which are well described in anti-
NMDAR encephdlitis [2,4]. Cardiac arrhythmias,
hypotension, hypertension, hypoventilation, and hyper-or
hypothermia have al been described. Although, theinitial
symptomsin our patient were seizures, movement disorder
and dtered deep pattern, the presence of a fever and
gastroenteritis posed an initid management challenge.
Childrenwith NM DA R encephditiscommonly experience
prodromal symptoms such as fever and vomiting [4]. The
spectrum of symptomsusually progressestoincludeseizures
and deep disturbances [5]. The dystonia, involuntary
movementsand orofacia dyskinesianotedin our patient are
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themost commonly reported motor manifestationintoddlers
[6]. In a case series from India [7], among 11 patients of
pediatric anti-NMDAR encephdlitis (age 2.5 to 18 years,
mean 9 years) common presentations were progressive
extrapyramidal syndrome with neuroregression, seizure
(generalized: 64%, foca:36%), deep disturbances,
psychiatric manifestationsand autonomicinstability [ 7].

Investigationsare usually necessary to excludeother pa-
thologies that may mimic NMDAR encephalitis, notably
other types of encephdlitis. Currently, commonly used first
line immune-therapies include high-dose corticosteraids,
IVIG and plasmapheresis. Second-line therapies include
rituximab and cyclophosphamide[8,9]. Earlier treatment of
anti-NMDAR encephadlitis is associated with better out-
comes [10]. Children have been reported to recover faster
than adults, usually within six months[11]. Toddlershavea
good prognosis, with full recovery in 67% of patientsand no
reportsof mortality [1]. Casesin childrenand adultsreported
generaized/fronto-temporal and potentially reversiblecorti-
cal arophy assequelae of anti-NMDAR encephalitisleading
to changesin behavior, learning, and memory. NMDAR is
present in high density in thefronto-tempord area, suggest-
inganimmunological causeof thebrain atrophy of thesearea
[12].

Inconclusion, webelievethat Anti-NMDAR encephali-
tisis probably underreported in infants and young children
duetoitsvariedclinical presentation. Itsearly diagnosiscan
hasteninitiating proper management and early recovery.
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CORRESPONDENCE

Calcified Neurocysticercosis- AreWe
Missing Something?

We read the recent article by Shanmugavel, et al. [1] with
interest. Out of 30 patients with active neurocysticer-cosis
(NCC), 8 patientshad vesicular lesionsand 16 had colloidal
lesions. However, the stage of thelesion was not mentioned
for theremaining 6 (20%) patients, which we presumeto be
nodular, considering that cal cified or partly calcified lesions
were excluded from the study. Authors mention that 10 of
them had morethan onelesion but number of lesionsamong
each subject wasnot described.

Itisknownthat therate of calcificationishigher anong
children with multiple lesions compared to that of single
leson [2]. Moreover, authors have represented the
proportion of those with cacification as number of
individua swho devel oped cal cified NCC instead of number
of lesionsthat calcified. Inaprevious study, the proportion
of cacification was demonstrated as 37.8% among 147
patients (188 cystsdevel oped cal cification out of 497 cysts)
[3]. Timing of the repeat imaging will also determine the
rates of cacification. Studies have demonstrated 32.5-
37.8% rate of calcification when the neuroimaging was
performed at one-year follow-upinstead of 6-month follow-
up[34].

It is possible that higher rates of calcification observed
by the authors could have been because the number of
patientsinstead of number of lesionswas considered asthe
denominator for calculating the rate of calcification. In
addition, it wasinteresting to seethe severity of perileso-na
edemabei ng described inthemethodol ogy but the samewas
not considered for estimating the predictorsof calcifi-cation.
Calcifiedlesionsare associated with perilesiona edemaand
recurrence of seizures[5]. It would have beeninteresting to
know whether the extent of perilesional edemaisapredictor
for cacification. Similarly, authors could also consider
mentioning how many of the cdcified lesons had
perilesional edema at follow-up image, and whether the
patientshad any recurrence of seizures.
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REPLY

We thank the readersfor their interest in the study [1]. Our
clarificationsfollow:

As deduced by the readers, the rest of the cases were
nodular lesions. As we knew neurocysticercosis most
commonly presentsassinglelesion, wetook singlelesionas
onegroup and morethan onelesion asanother group.

Follow-up imaging has been done in previous studies
from 3 month to one year [2-4]. So, we did follow-up
imaging at 6 months. It is possible that by doing neuro-
imaging later, calcificationrate might change.

We used perilesional edema based on severity as a
possible predictor, with mild, moderate and severebeing the
threegroups. However, in our study group of 30 children, no
caseof severeperilesional edemawasfound. Sixteen out of
30lesionswere calcified in our research, and only one case
of recurrent seizure occurred on follow-up. This child with
recurrent seizureshad calcified lesion.
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LATCH Score: Bridging the Gap in the
Observational Study

We read with interest the study on LATCH score in the
recent issueof thejournal [1]. Wewishtoraiseafew issues
related to thisstudy.

The paper failsto define clearly the target population
under study. They could have included the geographical
and socioeconomic description of popul ation under study.

Follow-up may have been ensured inthe study asmany
neonate-mother dyads encounter various problemsregard-
ing breastfeeding later on in the infancy. A six months
follow-up regarding adherenceto exclusive breastfeeding
may haveled to abetter assessment of theimpact of breast-
feeding trainingimparted to the mothers.

Many neonatal conditionswhich could haveinterfered
with breastfeeding and hence, outcome of the study, like
cleft lip/palate, facial nerve palsy, low birth weight,
traumatic delivery, nose block, choanal atresia and other
congenital malformations could have been excluded from
the study popul ation.

Separate research staff could have been used astrainers
of breastfeeding and observers of final outcome. Blinding
of final outcome observer could have been done for
eliminating the observer bias.

AASHUTOSH SHARMA,*
GIRIDHARAN GOPALSAMY RAMASWAMY
Department of Pediatrics,
Rajendra Prasad Gover nment Medical College,
Kangra, Tanda, Himachal Pradesh.
* draashutoshsharma@gmail.com
REFERENCE

1. Rapheal SM, Rajaiah B, Karupanan R, et a. LATCH score

for identification and correction of breastfeeding problems-
aprospective observationa study. Indian Pediatr. 2023; 60:
37-40.

AUTHORS’ REPLY

Wethank the authorsfor their interest in our work [1]. All
the neonates who did not require neonatal intensive care
unit (NICU) admission were included in the study. We
agree that geographical and socioeconomic factors are
morelikely toinfluencebreast feeding after dischargeinthe
home setting, but our study was focussed on early breast
feeding problemsintheimmediate postnatal period. Thus,
follow-up of mother-infant dyads was not in the scope of
the study; though, it would have definitely added more
information on the long-term effects of training in the
immediate postnatal period. All neonates weighing less
than 2.2 kg were excluded from the study, which is the
admission criteriafor our nursery, and noneof theincluded
neonates had congenital abnormalities, which interfere
with breast feeding. Having two different groups of nurses
with one set of nurses providing training to mothersand the
other set of nursesmaking LATCH assessment would have
eliminated the observer bias. However, due to the
availability of asmall pool of nurses, it wasnot possibleto
utilizethisstrategy.
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NEWS IN BRIEF

ChatGPT for Psychotherapy

Telehealth exploded in the COVID pandemic. As did mental
health problems. Psychiatrists were quick to adapt to the new
paradigm. Online psychotherapy became common and there is
even evidence to show its equivalence to in-person therapy. A
large meta-analysis from University of Memphis found no
difference in the efficacy of in-person clinical interventions
versusthat using video-conferencing by psychia-trists. Thisisa
game changer considering that there are only 4 psychiatrists per
100,000 popul ation worldwide.

But a recent report of the use of the artificial intelligence
(Al) chatbot Chat GPT for psychotherapy has raised questions
about ethics and long term consequences of technology that is
not perfectly understood. The first chatbot called Eliza was
invented in MIT in the 1960s by Joseph Weisenbaum. He
trained the program to respond to human speech using various
rules such as pattern matching and substitution methodol ogy. It
was an unexpected success with human beings attributing
unwarranted feelings like empathy to this crude program based
on Rogerian therapy techniques.

A recent tweet by Rob Morris, founder of the mobile mental
health app- Koko has created a storm. Koko essentialy
provides support for people labouring under mental stress via
replies which are crowd sourced. However, in Octaober, 2022,
the app started providing some suggestions on how to interact
with the person under stress. These suggestions were written
up by the chatbot GPT-3.

The concerns which people have regarding Al-based
psychotherapy include safety, privacy and legal liability. There
are reports of persona data being sold or leaked. Further,
evidenceof itsefficacy hasnot been studied.

But it appears that Al-based health care interventions are
here to stay. What we need to do is to strengthen the check and
bal ances of thisnascent technology. (Nature 3 May,2023)

The Loneliness Epidemic

The Surgeon General of America has released an advisory
bringing attention to the problem of widespread social
disconnectednessin the US and possible strategiesto mitigateit.
Morethan 50% of adultsin the US struggle with loneliness, and
it appearto be equally common in childhood. It has been seen
that the mean time spent with friends among 15-24-year-olds
has decreased by 70% from 150 minutes/day in 2003 to 40
minutes per day in 2020. Single person households have
increased from 13%in 1960 to 29%in 2022.

The consequences are significant. Data across 148 studies
with an average of 7.5 years follow-up has revealed that social
connection increases the odds of survival by 50%. Social iso-
lation increasestherisk of heart disease by 29%, stroke by 32%
and dementia by 50%. Even childhood social isolation is
associated with higher risks of obesity, hypertension and high
blood glucoselevelsin adulthood.

How does socia connection affect our health? They do so
by changing biological processes like stress hormones, by
changing behaviorsliketime spent on exercise and by changing
by mood.The surgeon general has suggested aframework along
which national policies can be decided to mitigate the wide-
spread epidemic of loneliness. The first is to design environ-
ments which promote connection such as parks, libraries and
community halls. The second isto enact policieswhich support
connection such asgood public transport and paid family leave.
Thethird isto sensitize healthcare professionalsto identify and
adviserisk factorsfor social disconnectedness. Thefourthisto
critically monitor our interaction with digital technology. The
fifth is to encourage further research into the causes and
consequences of socialization. And thelast isto foster aculture
of social interaction. (https://www.hhs.gov/about/news/2023/05/
03/new-surgeon-gener al-advisory-raises-alarm-about-
devastating-impact-epidemic-loneliness-isolation-united-
states.html)

WHO Advisory on Valproate Usein Girls

The WHO has announced a safety statement regarding the use
of valproate in women and girls with child bearing potential.
Because of the enhanced risk of birth defect and devel opmental
disorders associated with valproate exposure in utero, it is
suggested that valproate is avoided in women and girls after
puberty. The recommended drugsfor both focal and generalized
seizuresareeither lamotrigineor levetiracetam.

Those who are already on sodium val proate must be advised
regarding contraception use if there is chance of pregnancy. One
must make effort to switch to appropriate aternative treatment
prior to conception. If switching is not possible, the woman
should receive further counselling regarding the risks of valproic
acid (sodium valproate) for the unborn child to support her
informed decision-making. A specialist should periodicaly review
whether valproic acid (sodium valproate) is the most suitable
treatment for the person. (https:/mww.who.int/news/iteny02-05-
2023-use-of-val proic-acid-in-women-and-gir| s-of-childbearing-
potential)

GouRI RAO Pass|
gouripassi @gmail.com
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CLIPPINGS

EULAR/PRES Recommendations for vaccination of

% pediatric patients with autoimmune inflammatory
rheumatic diseases. update 2021 (Ann Rheum Dis. 2023;
82:35-47)

The paper outlines recommendations for vaccinating pediatric
patients with autoimmune and inflammeatory rheumatic diseases
(AlIRD). The principles emphasize the importance of
vaccination, alignment with national immunization programs,
admini stering vaccines before starting immunosuppressive drugs,
following specific recommendations for each vaccine, using non-
live vaccines for patients on glucocorticosteroids or disease-
modifying antirheumatic drugs (DMARDS), and avoiding live-
attenuated vaccines for immunosuppressed patients. The specific
recommendationsincludestrongly consi-dering non-live seasonal
influenza vaccination for patients on glucocorticosteroids or
DMARDSs, providing pneumococcal vaccination (PCV10 or
PCV 13) to non-vaccinated patients, following general guidelines
for tetanus vaccination with additional precautionsfor patientson
B-cell depleting therapy, recommending HPV vaccination for all
AlIRD patients, avoiding yellow fever vaccination for
immunocompromized patients, and limiting live attenuated
vaccinesexcept for MM R booster and varicellavaccination under
specific conditions. These principles and recommendations serve
asguidancefor healthcare professional swhen making vaccination
decisionsfor pediatricAlIRD patients, considering factorssuch as
thedisease, treatment, and individual characteristics.

Favorable outcomes with reduced steroid use in
% juvenile dermatomyositis (Pediatr Rheumatol Online J.
2021; 19:127).

This retrospective anadysis of 31 juvenile dermatomyositis
(JDM) patients explored the use of reduced doses and durations
of glucocorticoids with early steroid-sparing agents. The study
revealed that this approach yields comparable outcomes to the
conventional high-dose, long-duration steroid therapy for JDM.
Themedianinitial gluco-corticoid dose was 0.85 mg/kg/day, and
patients achieved control of myositis and cutaneous disease
within median durations of 7.1 and 16.7 months, respectively.

These findings support the effectiveness of reduced
glucocorticoid dosing and duration in combination with early
steroid-sparing agents for positive outcomesin JDM, suggesting
that high-dose gluco-corticoids may not be necessary. However,
todefinitively determinewhether lower-dose steroid regimensare
sufficient or if higher doses are still needed in JDM, further
investigation through a randomized controlled trial is necessary.
Apart from glucocorticoid therapy, aternative treatment options
for JIDM include methotrexate, rituximab, hydroxychloroquine,
and mycopheno-late mofetil. Encouragingly, emerging therapies
like Janus kinase inhibition with baricitinib show promise in
managing refractory casesof JDM.

Intravenous immunoglobulin for the treatment of
Kawasaki disease (Cochrane Database Syst Rev. 2003;
2003:CD004000)

In a Cochrane systematic review of 31 studies involving 4,609
participants, the efficacy of intravenous immunoglobulin (IVIG)
for Kawasaki disease was assessed. Thereview showed that high-
doselVIG regimensmay reducethe occurrence of coronary artery
abnormdlities (CAA), duration of fever and need for additiona
treatment compared to medium- or low-dose regimens, while
showing little difference in hospital stay or mortality rates. IVIG
is likely more effective than acetyl-sdlicylic acid (ASA) in
lowering CAA incidence, with a probable shorter duration of
fever, but uncertain impact on additional treatment compared to
prednisolone. Regarding secondary treatment options, thereview
didnot find aclear distinctionin CAA incidencebetween 1VIG and
infliximab, after resistance to initia 1VIG treatment. However,
there may be reduced need for further tertiary treatment in the
infliximab group. Similarly, no definitive difference in CAA
incidence was observed between IVIG and prednisolone, after
resistance to initial 1VIG treatment. These findings provide
vauable insights into IVIG and dter-native treatments for
Kawasaki disease, particularly regarding CAA incidence, fever
duration, and additional trestment needs.

CHANDRIKA S BHAT
drchandrika.s@rainbowhospitals.in
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The 7 advantages o#fhe

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

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

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

Changing the Way the World Takes Temperature

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

More info on the Temporal Artery Thermometer

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

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

www.exergen.com

INDIAN PEDIATRICS 503 VoLuME 60—JuNE 15, 2023



ADVERTISEMENT 84

The first successful . .
Liver Transplant Program Aé’ollo

QOSPITALS

in India T

Pediatric Liver Transplants

A happy milestone in our journey
of transplanting hope in little children

1998 2023: Dr Sanjay,
a doctor at

Apollo Hospitals,
Bengaluru

Prisha, our 500" Transplant recipient.

In line with the government’s mission of ‘Beti Bachao', we extend our commitment to save
the girl child through our crowd-funded treatment, which help give girls like Prisha, a
second chance at life. Just 6 months old, this little angel from Bihar was diagnosed with
biliary atresia. She was saved through the generous donations that poured in for her
treatment. Prisha has now recovered and looks forward to a bright future.

1 Pediatric liver transplant in 1998

1* Liver transplant for acute liver failure in 1999

1# Combined liver-kidney transplant in 1999

1¢ Liver transplant for HIV in 2008

Youngest liver transplant in India in 2008

1% International air rescue for a patient with acute liver failure in 2010

Pediatric Liver Transplant 24X7 Helpline Number: +918448037222

Indraprastha Apollo Hospitals, Sarita Vihar, New Delhi- 110076 | Call: 011-71791090/ 91 | Email: infode pollohospitals.com

f ApolloHospitalsDelhi &ﬁapollohospitaisdeli'-i @ https://delhi.apollohospitals.com

INDIAN PEDIATRICS 504 VoLuME 60—JUNE 15, 2023



& ADVERTISEMENT

EXERGEN New professional light

CORPORATION thermometer: TAT-2000

The 7 advantages of the
Temporal Artery Thermometer

1. Very accurate

2. User-friendly

3. Very fast

4. Effcient

5. Comfortable

6. No caps needed

7. Can be cleaned with alcohol cloth

Changing the Way the World Takes Temperature

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

More info on the Temporal Artery Thermometer

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

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

www.exergen.com
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Save the EDates
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PEDIATRIC LIVER

TRANSPLANTATION
IN INDIA

— 30" Nov - 3 Dec 2023 —
Delhi

30" November

Hands-on Endoscopy Workshop
(Limited to 25 participants)

1%t& 2" December Liver Transplantation and Nutrition

KVO Update on Hot Topics in Pediatric
Gastroenterology, Hepatology,

(Limited to 100 participants,
to ensure an interactice learning experience)

3 December

CME in Pediatric Gastroenterology,
Hepatology and Liver Transplantation

INDIAN PEDIATRICS

For more information, reach out to:

Mr. Naresh Jakhar: +91-8979830098
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SINCE 1946

World’s Only Thermostable Varicella Vaccine

Ao

+““\yith NDDS TECHNOLOGY

NEXIPOX ) Advance PFS
Al

FASTER SAFETY

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

reduced handling error

« Significantly convenient «Single pack for reconstitution
& administration

+Less wastage

VARICELLA VACCINATION NOW IN

("« Painless BD HYPAK Syringe
* 25 Gauge Needle

« Single Pack For Reconstitution &
Administration

% Reduced Vaccination Time

§ )ik
——
T

—

Varicella Vaccine, Live |P.

L NEXIPOXCR

o p——

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