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PRESIDENT'S PAGE

Championingthe Causeof RareBlood Disordersin Children

GV Basavargja

National President, Indian Academy of Pediatrics, 2024
president@iapindia.org

Dear IAPians,

Aswe celebratetheWorld ThalassemiaDay on May 8, let
usturn our attention to the commonly overlooked realm of
rare blood disorders. While these conditions may not
always command the spotlight of regulatory bodiesdueto
the perceived lack of significant economic impact, as
pediatricians we do understand that for the children
afflicted by these conditions and their families, these
disordersarealifelong challenge.

Thalassemia, an uncommon hemoglobinopathy,
profoundly impacts the lives of those affected by this
blood disorder. Dependence on recurrent blood
transfusions for survival is only one of the several
challengesfaced by individualswith thalassemia. A lack of
awareness among families further exacerbates this
problem as it leads to erratic medical visits. The
conseguences of this neglect manifest as symptoms of
chronic fatigue, abnorma physical features, and
enlargement of theliver and spleen. Additionally, thevery
treatment meant to sustain life - transfusions carry their
own set of risks, including transfusion reactions and the
risk of transmitting infections like hepatitis B and HIV.
However, the most ominous threat that looms over these
patients remains iron overload which wreaks havoc on
vital organsliketheliver and heart, stunts growth, causes
hypogonadism and a host of complications including
hormonal imbalancesand diabetes[1]. Unfortunately, not
all patients are able to access the chelators needed to
tackle the iron overload due to issues of availability and
also because these are not available free of cost at al
centres. Despite the existence of hematopoaietic stem cell
transplantation, the potentially curative treatment, such
interventionsremain elusive for most patients asthey are
costly and available at select centres. Thereisaneed for
garnering more awareness for blood donation initiatives
and increasing the accessto comprehensive carefor those
living with thalassemia.

OnApril 17, wealso celebrated the World Hemophilia
Day and we must continue our efforts to increase
awareness about thisrare clotting disorder. Although, we
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havetransitioned from our reliance on blood components
like cryoprecipitate and fresh frozen plasmato the use of
recombinant factors not only for treating hemophilia but
aso for prophylaxis, the accessto these treatmentsis not
uniformacrossall statesin India[2]. Sadly, individualswith
hemophilia continue to face the spectre of protracted and
excessive bleeding triggered by even minor injuries, andin
some cases, spontaneously. Joint hematomas, a frequent
complication, not only inflict agonizing pain but also carry
the potential for permanent disability if left untreated [3].
Intracranial bleedsremain the most dreaded complication,
underscoring the urgency for raising awareness about this
condition.

Onthebright side, with the declaration of the Rights of
Persons with Disabilities Act, 2016, blood disorders
including thalassemia, hemophiliaand sickle cell anemia
wererecognised asabenchmark disabilities[4]. Thislifted
off the veil covering the face of these blood disorders. In
2024, the Director General of Health Services(DGHS) has
directed al hospitals to maintain disease-specific
transition registriesand organisejoint clinicsfor transition
of patients suffering from chronic diseases including
thalassemia and hemophilia, to an adult care team in the
same hospital for uninterrupted comprehensivetreatment
[5]. These developments have given us direction and
motivationto strivefor better carefor these patientsaswe
offer them the hope of increased quality survival.
Together, through  education, advocacy, and
compassionate care, we can work towards afuture where
no child’'s life is defined or diminished by the burden of
these conditions.
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INVITED COMMENTARY

The Changing L andscapeof Brain Infectionsin India

Rashmi Kumar

Department of Pediatrics, King George Medical University, Lucknow, Uttar Pradesh, India
rashmik2005@gmail.com

Acute onset of fever with alteration in consciousnesswith
or without seizures is an important cause of hospital
admissionsamong childreninlargepartsof India. Sucha
presentation ismainly caused by invasion of the brain by
aninfectiousagent —virus, bacteria, protozoa, rickettsiae,
mycoplasmaetc., but also by ahost of non-infectiousbrain
inflammations, infectious encephalopathies and other
functional (such as toxic or metabolic encephal opathy)
and structural brain disordersif associated with fever due
to another cause [1]. In 2006, the World Heath
Organization (WHO) coined theterm ‘ acute encephalitis
syndrome’ (AES) for the purpose of surveillance of
Japanese encephalitis (JE) which was an important cause
[2]. AES is a symptom complex, the etiology of which
varieswith region.

Themost important cause of AESin Indiaover almost
4-5 decades (1970s to 2024) has been JE. Sincethefirst
large epidemic reported from Bankurain West Bengal in
1973[3], there have been repeated annual epidemicsand
outbreaks in monsoon and post-monsoon season in
southern and eastern states, extending upto Gorakhpur
division in eastern Uttar Pradesh (UP). It may be
mentioned herethat JE isasevereviral encephalitiswitha
fulminant clinical course, high risk of mortality and
permanent neurological sequelae, and unfortunately, with
no specific antiviral treatment available so far. The year
2005 saw a severe epidemic in UP, after which the
Government of Indiaimported the Chineselive attenuated
vaccine (SA-14-14-2 strain) and administered it in
campaign mode to children aged 1-15 years in affected
districts[4]. JE vaccinewaslater included inthe National
Immunization Schedule in 181 JE endemic districts of
Indiain 2011. Infact, after poliomyélitis, JE control took
centre stage as an international priority for preventing
death and disability in affected regions. International
agencies and governments rolled out evidence-based
public health measuresto control JE. Sincearound 2015,
the prevalence of JE as a cause of AES in UP did come
downtolessthan 10% [4].

Since the early 2000's an illness with fever,
encephalopathy, rash, low platelets, bleeding mani-
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festations, mildly raised liver enzymesand apeculiar non
pitting edema is being seen and reported from various
parts of the country - dengue with encephal opathy (DE)
[5]. Dengue infection has also been proven to invade the
brain asaninfectiousencephalitis[6]. It was proposed that
aneurotropic strain of theviruswasin circulation.

In UPR, although JE incidence as a cause of AES came
down but AESitsdlf did not decrease. Thiswasbaffling for
some years, until it was realised that scrub typhus
meningoencephalitis (STM) had replaced JE as the
dominant cause in the eastern districts [7]. There were
increasing reports of scrub typhus (ST) from variousparts
of the country — both North and South. The ecological
conditions for spread of ST exist over large parts of our
country. For some reason, STM is a common mani-
festation of ST infectionin India. Fortunately, STM isa
milder illnessthan JE and respondswell to antimicrobials
— tetracyclines and azithromycin. State governments
issued directives to treat acutely febrile children in
Gorakhpur divisionwith empirical doxycyclineat primary
health centres[8]. Minocycline hasthe added advantage of
having neuroprotective properties and achieving much
higher levelsinthebrain[9].

India has also witnessed localized outbreaks of acute
encephalopathy in Saharanpur [10] and later in
Muzaffarpur, Bihar [11] which upon investigation were
heldto betoxicinorigin. West Nilevirusand Chandipura
virus are both prevalent in India but their contribution to
AESisnot clear. Thelatter wasimplicated asthe cause of
‘Epidemic brain attack’ reported from Andhra Pradeshin
2003. Indiaremains endemic for rabies. Primary amebic
meningoencephalitis due to Naegleriainfection acquired
by swimming in freshwater ponds occurs sporadically.
Nipah virusisanother agent associated with outbreaks of
severeencephalitisin Kerelaand West Bengal [12].

Misra and Kalita have differentiated two clinica
syndromes of encephalitis prevalent in northern India —
pure neurological illness (exemplified by Herpessimplex
encephalitis, rabies and JE) and others with systemic
manifestations also — rash, thrombocytopenia, bleeding,
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liver function derangement (dengue, STM, cerebral
malaria, leptospirosisetc) [13]. Thisapproach may prove
useful intheinitial work up and treatment in other parts of
the country aswell.

Establishing an etiological diagnosis of AES is a
difficult task eveninaffluent settings. Thisisillustrated by
the California Encephalitis Project conducted in USA
around the turn of the century, in which confirmed
diagnosis was possible in only 16% [14]. Virological
investigations are complex, expensive and require a
sophisticated infrastructure. Many non-infectiousillnesses
can mimic braininfections. Timing of samplecollectionis
important. These difficulties can be precluded to some
extent by using the multiplex polymerase chain reaction
(PCR) technology wherein several pathogens can betested
inasingletest. PCR for apanel of agentsrelevant to the
region can be designed. Another strategy applicable to
resource constrained settings is to develop ‘clinical
predictionrules for important pathogens.

The article by Rebecca et a in the current issue of
Indian Pediatricsreportsa5b-year (2015-19) retrospective
data review from atertiary hospital in Tamil Nadu [15].
Clinical, laboratory and radiological profileswererelated
to outcome. Many non-infectious disorders including
poisoning, toxin or drug related, tumours and vascular
causes of AESwere excluded. Etiological diagnosiswas
established by acomprehensivearray of tests—blood and
CSF cultures for bacteria, serology, PCR, latex aggluti-
nation, viral isolation etc. Definitive etiological diagnosis
was established in ashigh as 56.4% children, with awide
variety of agentsinvolved. Thestudy also revealsthe AES
patterns in southern India from where recent compre-
hensive datais scarce. STM (11.2%) and DE (9%) were
the most common etiologies. Apparently, not a single
patient over this5-year period received adiagnosisof JE,
although it isnot clear asto how many were tested for JE
and what test was used. Another study from South India
found JEin4%[16]. A large-scale, systematic surveillance
study in 3 northern/eastern states (UP, Bihar and Assam)
was conducted over 4 years (2014-17) in patients
presenting with AES, using an algorithmic approach. The
overall yield increased 3.1 times to 33.2%; the most
commonly identified etiologies being STM (18.5%), JE
(17.7%) and DE (5.2%) [17]. Comparison of these
northern versus southern datasuggeststhat JE isdeclining
faster in southern states than the north and east. In
conclusion, AES remains a challenge to physicians in
India. Infectious and non-infectious etiol ogies have to be
considered and the pattern of infection may change with
regionandtime.

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

Can Infant Pulmonary Function Testsbe Used asa Screening Tool for
Diagnosisof Airway Anomaliesin | nfants?

Ankit Parakh,t" Paul Aurora?

1Department of Pediatric Pulmonology and Sleep Medicine, BLK Max Super speciality Hospital, Pusa Road,
New Delhi 110095, India
2Pediatric Respiratory Medicine and Lung Transplantation, Great Ormond Street Hospital for Children, and
UCL Institute of Child Health, London, UK
*ankitparakh102@gmail.com

Infant pulmonary function tests (IPFTs) have been
performed by specialist centres for more than 40 years.
Thecommonly used | PFTshavebeentidal breathing flow
volume loops (TBFVL), rapid thoracoabdominal
compression (RTC), raised volume RTC (RVRTC), infant
plethysmography, multibreath washout and forced
oscillation. Although | PFTshave been agreat research tool
for pediatric pulmonologists, they have limited clinical
utility at present. A large international survey showed
significant variability in practice on IPFT for clinical
purposes and decision making [1]. Centres performing
more studies were more likely to do so for clinica
purposes.

Some European and North American centres have
been using IPFTs (usualy RVRTC plus multibreath
washout) for clinical monitoring of patients with cystic
fibrosis and occasionally for infant interstitial lung
diseases. There are sparse data on the utility of IPFTsin
phenotyping severe bronchopulmonary dysplasia [2];
follow up of newborns receiving antenatal steroids [3],
vascular airway compression [4], and diagnosis or follow
up of infantswith airway anomalies|[5].

Inthecurrent issueof Indian Pediatrics, Pathaniaand
colleagues [6] publish an exploratory study on IPFTs
(Tidal Breathing Flow Volume Loops, TBFVL) in 53
children aged 0-2 years with airway anomalies and
compared with controls using Exhalyzer D equipment
(Eco Medics, Duernten, Switzerland) and Spiroware-1
software. They correlated TBFVL visual patterns with
findings of flexible bronchoscopy. They included infants
with isolated laryngomalacia (n = 28), laryngomalacia
with additional airway anomalies (n = 24; most of them
with associated tracheomalacia, bronchomalacia, or
tracheobronchomal acia) and isolated pharyngomalacia(n
=1). Notably, therewereno children with other congenital
common airway anomalies leading to stridor like vocal
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cord pal sy, isolated subgl ottic stenosisand vascul ar airway
compression, etc that wereincluded. Infantswho weresick
or having nasofacial anomalies were excluded due to
obviouspractical reasons.

The authors describe association between broncho-
scopy diagnosesand characteristic TBFVL visua patterns.
Isolated laryngomalacia was associated with normal
expiratory limb and fluttered inspiratory limb (pattern 3)
or aflattened expiratory limb with fluttered inspiratory
limb (combined pattern 3 and 4). Those with associated
bronchomalacia had a concavity in expiratory loops
(pattern 5) and those with associated tracheomal aciahad a
flattened expiratory limb (pattern 2). There was some
overlap amongst various patterns. Theauthorsintendedto
perform six-month follow-up TBFVL in all subjects, but
wereonly ableto present these datain 14 children astheir
study was interrupted by the COVID pandemic. These
limited follow-up data are not presented in detail, but it
appears that some children had improvement both in
TBFVL visual pattern and clinical assessment. The
authors suggest that different graphic patternsin TBFVL
may correspond to airway obstruction at a particular site
(at the larynx or below thelarynx), but are not yet ableto
identify more specific diagnoses.

The authors are to be congratulated for presenting a
relatively largevolume of dataand attempting to correlate
thisto bronchoscopy findingsof airway obstruction. Their
group has atrack record for publishing datain thisfield,
including a report of normative data on IPFT in a
prospective birth cohort study [7]. However, wefeel that
as of now TBFVL cannot replace bronchoscopy in the
initial investigation of children with suspected upper
airway abnormalities.

This study is exploratory with subjective outcomes
wherein the authors have classified children according to
visual patternsof the TBFVL, but asyet have not provided
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standardized criteriafor how these visual patterns can be
defined and clearly categorized. For the purpose of the
study these patternswere characterized by three observers,
with discussion and consensusin the case of disagreement,
but thereisno report of theinterobserver variability or any
attempt at post-operative validation of these catego-
rizationsby a4th or 5th observer. Weknow from studiesin
multiple other fields (e.g. scoring of chest CT
abnormalities) that visual pattern recognition often has
high variability and poor repeatability [7]. The authors
present the results of standard TBFVL parameters, and
fromthisit appearsthat thereare group differencesintime
toreach peak tidal expiratory flow asaproportion of total
expiratory time (tPTEFAE) between their previously
tested controls and children with laryngomalacia and
additional lower airway abnormality. However, they have
not related this or other objective TBFVL parametersto
their visual pattern categorization.

It also appears that there is imperfect concordance
between bronchoscopy diagnoses and TBFVL visua
patterns emphasizing the need to calculate positive or
negative predictivevauesfor theanalysis. TBFVL visual
patternsalso cannot reliably distinguish isolated laryngo-
malaciafrom laryngomal acia combined with other lower
airway disorders, or tracheomalaciafrom bronchomalacia.

It must berecognized that IPFT isahighly specialized
investigation that requires specific equipment, and agreat
deal of investigator training and experience. It canonly be
safely performedininfantswith relatively mild symptoms,
and is not an option for infants in borderline respiratory
failure. Theseinvestigationshavebeen availablefor many
decades, but arestill only rarely used eveninresourcerich
settings. In contrast, flexible bronchoscopy is widely
available, and is a relatively safe procedure provided
correct guidelinesarefollowed. A trained bronchoscopist
will not have difficulty in correctly identifying and
categorizing most of thelower airway abnormalities.

In conclusion, the authors should be congratul ated for
thisnovel work which hasundoubtedly contributed to the

INVITED COMMENTARY

IPFT literature. We hope that they and othersare able to
take this further with objective classification of different
TBFVL visual patterns, assessments of repeatability and
interobserver variability, and further investigation of how
these correspond to clinical and bronchoscopy findings.
We agree with their suggestion that serial |PFT may have
futurevaluein assessing whether airway abnormalitiesare
improving. However, at this time we caution against
implementing the use of TBFVL visual patterns as a
clinical tool.

Funding: None; Competing interests: None stated.
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ABSTRACT

Objective: Acuteencephalitissyndrome (AES) in children resultsin significant neurocognitive deficitsor mortality. It ispertinent to
study the AES patterns periodically to identify the changes in the etiological trends and outcomes. Our objective was to find the
etiological agentsof AES, mode of diagnosis, treatment given, and outcomes.

M ethods: We reviewed the electronic records of children aged 1 month to 15 years who were admitted with AESin our centre from
January 2015 to December 2019. We analyzed thethe clinical, |aboratory, and radiol ogical profile of these children and adolescentsin
relation totheir outcome. Poor outcomewas defined asdeath, discharge against medical advicewith neurological deficits, or Glasgow
Outcome Score Extended (GOS-E) d< 5 at thetime of discharge.

Results: Among 250 pati ents admitted with AES during the study period, adefinitive etiol ogical diagnosiswas established in 56.4% of
children (30.4% viral, 22% bacterial). Scrub typhus (11.2%) and dengue (9%) were the two most common underlying illnesses.
Serology helped in clinching the diagnosisin 30% of children. A surgein AES casesin the post-monsoon season was observed in our
cohort. Third-generation cephal osporin drugs (85.7%) and acyclovir (77.7%) were the most commonly used empiric antimicrobial
drugs. About one-third of children (n=80) had apoor outcome. GCS< 8 at presentation and requirement for invasive ventilation were
found to be significant predictors of poor outcome.

Conclusion: A definitive diagnosi swas obtained in about half of the childrenwith AES. Viral (30.4%) and rickettsial infections (22%)
werethe common etiol ogiesidentified. Poor outcomewas observed in 32 % of patients.

K eywor ds: Acute encephalitis syndrome, Children, Glasgow Outcome Score - Extended

Published online: April 05, 2024; PI1:S097475591600624

INTRODUCTION

Acute Encephalitis Syndrome (AES) is defined by the
World Health Organization (WHO) as “a syndromein a
person of any age, at any time of year, with the acute onset
of fever and a change in mental status (including
symptoms such as confusion, disorientation, coma, or
inability to tak) AND/OR new onset of seizures
(excluding simple febrile seizures)’. Other clinical
symptoms include increased irritability, somnolence, or
abnormal behaviour unexplained by ausual febrileillness
[1]. Encephalitis involves inflammation of the cerebral
cortex, which may be due to infection or immune-
mediated. The etiologies of AES are numerous and the
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Japanese encephalitis (JE) virus has been reported as the
singlemost important virus causing AES (5-35%) inIndia.
Thecommon bacterial agentsare Orientiatsutsugamushi,
which causes scrub typhus, and Sreptococcus
pneumoniae. In the majority of AES cases, the etiology
remainsunknown [2].

Though AES is not a common problem among
children, the presentation is acute and often associated
with poor outcomes contributing to significant morbidity
and mortality [3]. Themortality ratein childrenwithAES
in Indiahasreduced considerably after thewidespread use
of JE vaccination, adequate vector control measures, and
improvementsinthefield of health and sanitation[4]. The
casefatality ratein JE-related AESwas 11.2%, compared
to 30-40% in the previous decades [5] . Severa studies
have shown that the long-term neurological sequelaein
childrenwithAES may beashigh as60-80%6,7].

Identifying AESin children and timely management is
pertinent to hel p prevent catastrophi ¢ sequel ae. Hence, our
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study objectives were to identify the etiological agents,
diagnostic methods, treatment options, and outcomes of
children and adolescents with AES admitted in atertiary
carehospital over 5years.

METHODS

We reviewed the electronic medical records of children
aged one month to 15 years admitted between January
2015 to December 2019 to the Department of Pediatricsor
Pediatric Neurology at Christian Medical College,
Vellore, India, with a diagnosis of AES as per the WHO
definition [1]. We used search terms. “encephalitis’,
“cerebritis’, “encephal opathy” , “ meningoencephalitis’ to
identify children fulfilling the case definition of AES. We
excluded children with brain tumours, epilepsy, brain/
vascular malformations, intracranial bleeding, poisoning,
toxin- or drug-related encephalopathy, underlying
systemic disorders causing encephal opathy such asuremic
or hepatic encephalopathy, steroid psychosis,
hypothyroidism (myxoedema coma), neurometabolic
disorders and rheumatological disorders such as CNS
lupusand vasculitis.

Datawereextracted onto acaserecord formto capture
the demographic, clinical, laboratory, treatment, and
outcome details. Aseptic meningitis was defined as the
presence of clinical signs and symptoms of meningitis,
with sterile cerebrospinal fluid (CSF) bacterid culturesand
CSF pleocytosisof morethan five cellsmm?3[8]. Pyogenic
meningitiswasdefined asthe presence of meningitiswitha
positive CSF bacterial culture, or the presence of bacterial
antigensdetected on latex aggl utination test. The outcome
was assessed interms of mortality and neurological status
at thetime of dischargeand afollow-up after six months. It
was grouped into three categories. complete recovery,
discharged against medical advice (DAMA) or dead. Good
outcome was defined as complete recovery, discharged
against medical advice (DAMA) without any deficits or
Glasgow Outcome Score Extended (GOS-E) > 5 (child can
get back to normal life with/ without minimal difficulty).
Poor outcome was defined as death, DAMA with
neurological deficits, or GOS-E <5 (child will berestricted
to home or further debilitated) at the time of discharge.
Neurological deficit was defined asdisordersof thecentral
and peripheral nervous system, which can causefunctional
or intellectual disability [9]

Satistical analysis. Data were analyzed using the
Statistical Package for Social Sciences for Windows
(SPSS version 22.0, Chicago, IL). Descriptive statistics
were used for the representation of frequency, mean, and
standard deviation (SD). Data not following normal
distribution were represented as median and interquartile
range (IQR). Categorical variables between the two
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groups were compared with the 2 test and Fisher’s exact
test, whereas continuous variables were compared using
the Kruskal-Wallisor Mann-Whitney U test. Factorssuch
asage, undernourishment, immunosuppression, Glasgow
Coma Scale (GCS) on admission, duration of mechanical
ventilation and etiology of AESwereanalysed by logistic
regressionfor their effect on outcomes. P value<0.05was
considered significant.

RESULTS

Out of 1224 electronic data of children shortlisted using
the key search terms, 250 children fulfilled the AES
diagnostic criteriaduring the 5-year study period and were
includedfor analysis.

Childrenwith AESwere admitted from various states
across|ndia; Tamil Nadu (n= 160, 64%), Andhra Pradesh
(n=71, 28.4%), West Bengal (n=6, 2.4%), Karnataka(n
= 3, 1.2%), Odisha(n= 3, 1.2%), Jharkhand (n = 3, 1.2%),
Kerala(n=2, 0.8%), Chhattisgarh (n=1, 0.4%), Assam(n
= 1, 0.4%) and Meghalaya (n = 1, 0.4%). There was
significantly agreater number of AES cases per monthin
the postmonsoon period, between October to February
(range: 23-33/month), compared to the other months
(range: 15-23/month) (P = 0.014). The seasonal pattern of
AES with common etiological agents in our cohort is
showninFig. 1.

Therewere 37 infants (14.8%), 92 (36.8%) between 1-
5 years, and the rest 121 (48.4%) aged 6-15 years. The
proportion of children with good neurological outcome
was 19 (51.3%) inlessthan 1 year, 63 (68.4%) in 1-5years
and 83 (68.5%) in 6-15 years of age. The common
presentating symptoms included fever (100%), seizures
(74.7%), altered sensorium (74.3%), vomiting (56.6%),
headache (34.7%), and altered behaviour (23.8%).

The etiology of children with AES was determined
using multiple modadlities. CSF analyses were available in
187 (74.8%) children. Aseptic meningitis was seen in
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[0 Other Bacterial
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Fig. 1 Seasonal variation in etiological agents causing acute
encephalitis syndrome among children
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Tablel Testsfor Etological Diagnosisin Acute Encephalitis Syndrome
Etological Agent Diagnostic Modality Diagnostic Yield n (%)
Bacterial 55(22)
Rickettsioses Scrub typhus (IgM+ Weil Felix OX K) 28(11.2)
Spotted fever (IgM+ Weil Felix OX 2/0X 19) 5(2)
S pneumoniae CSF L atex aggl utination and blood culture 5(2)
Salmonella (Salmonella typhi and C2) Blood culture 2(0.8)
Widal test (Paratyphoid and typhoid- 1 each) 2(0.8)
Klebsiella spp. Blood culture 4(1.6)
Enterococcus CSFculture 1(0.49)
Blood culture 1(0.9)
H. influenzaetype B CSFculture 1(0.49)
Blood culture 1(0.9)
Neisseria meningitidis Blood culture 1(0.49)
Mycoplasma pneumoniae Cold agglutinin 1(0.9)
Saphylococcus aureus Blood culture 1(0.49)
Acinetobacter spp. Blood culture 1(0.9)
Nonfermenting gram-negativebacilli (NFGNB) CSFculture 1(0.49)
Viral 75(30)
Dengue Serology 22(9)
Epstein Barr virus CSFPCR 11 (4.4)
Serology 1(0.49)
Herpes Simplex virus CSFPCR 9(3.6)
Serology 1(0.9)
InfluenzaA virus Nasopharyngeal swab 73
Mumpsvirus Serology 6(2.4)
VaricellaZoster virus CSFPCR 4(1.6)
Blood PCR 1(0.4)
InfluenzaB virus Nasopharyngeal swab 4(1.6)
Cytomegalovirus CSFPCR 3(1.2)
Enterovirus CSFPCR 1(0.9)
Nasopharyngeal swab 1(0.49)
Measlesvirus Serology 1(0.9)
Parainfluenzavirus Nasopharyngeal swab 1(0.49)
Bocavirus Nasopharyngeal swab 1(0.9)
Chikungunyavirus Serology 1(0.9)
Fungal
Candida Blood culture 1(0.9)
Parasite
Cysticercosis CSFAnNtigen 1(0.9)
Autoimmune
Anti-NMDA receptor CSF/Serum antibodies 8(3.2)
None 110 (44)

CSF Cerebrospinal fluid, NMDA N-methyl-D-aspartic acid, PCR Polymerase chain reaction
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49.2% and pyogenic meningitis in 1.2%. CSF latex
agolutination or viral PCR waspositivein 34 (16%) of these
children. Other diagnostic methods used were serology,
which aided in diagnosing 30% of cases, for dengue, scrub
typhus, other rickettsial infections, meases, mumps,
Epstein Barr virus, Herpes simplex virus (HSV), spotted
fever rickettsioses, chikungunya, and cysticercal antibody.
Nasopharyngeal (NP) swabsfor multiple viruseswere sent
in40 childrenand waspositivein 17 (42.5%) cases.

Definitive etiological diagnosis was established in
56.4% of these children (30.4% viral, 22 % bacterial). The
two most common etiologiesidentified in our cohort were
scrub typhus (11.2%) and dengue (9%). Description of the
etiological profile in children and adolescents with AES
including the diagnostic modalitiesispresentedin Tablel.
Amongst infants, HSV was the most common etiological
agent identified along with dengue (13.5%).

MRI of the brain was performed in 108 (43.2%)
children; white matter hyper-intensities were the most
common finding observed in 88 children (81.4%). EEG
wasperformedin 126 (50.4%) childrenand wasnormal in
72 cases (50.4%). Only one out of the 10 children with
HSV-related AES had periodic lateralised epileptiform
discharges (PLEDS).

Antimicrobia therapy wasadministeredtoall patients.
All children with rickettsioses (13.2%) had received
doxycycline and had agood outcome at discharge. Other
treatment modalities used were anti-edema drugs,
immunomodulation with steroids or IVIG, anti-seizure
medications, and general supportivecare.. The mgjority of
children in our study recovered without any deficits (n =
133, 53.2%), 36 (14.4%) were DAMA and 36 (14.4%)
died. Good outcomes were seen in 68% (170) and bad
outcomes in 32% (n = 80) of children. Among the two
most common etiol ogi es, the good outcomewasseeninal
children who had scrub typhus (n = 28), whereas in
children with dengue, almost half (n = 10, 45%) had abad
outcome. Factors such as age, immunosuppression, GCS
on admission , invasive ventilation and etiology of AES
wereanalysed for their effect on outcomein children with

ACUTE ENCEPHALITIS SYNDROME IN CHILDREN

AES. Onunivariateand multivariateanalysis, GCS<8on
admission [OR 3.38 (95%CI 1.54,7.43), P = 0.002] and
need for invasive ventilation [OR 17.48 (95%CI 8.1,
37.8), P < 0.0001] were significant predictors of poor
outcomes(Tablell).

DISCUSSION

Our study showed that a definitive etiological diagnosis
was established in 56.4% of childrenwith AES, withviral
etiology being themost common (30.4 %). Thiswasfound
to be higher than most other Indian studies, where more
than 50% of children with AES had no identifiable
etiology [10]. The California Encephalitis Project
identified the etiology of AES in only 16% of cases and
viral etiology wasthemost common (11%) [11]. Tablelll
presents the yield of diagnostic tests from other Indian
studies on AES [10,12,13,18-24]. Scrub typhus (11.2%)
and dengue (9%) were the most common causesof AESin
our study, which was similar to a prospective study
conducted in thethree high burden states of Uttar Pradesh,
Assam and West Bengal, where scrub typhus was
identifiedin 10.5% and denguein 5% of AES cases[12].

Amongthevarioushost factors, infantswereidentified
to be the most vulnerable population. This finding isin
contrast to a study reported from Assam, where children
aged 5-12 yearswerefoundtobeat risk for AES[13].An
Australian multicentre prospective cohort study also
showed that AES was more common in younger children
(median age of 1.7 years) [14]. Therewas an increasein
the number of AES patients during the postmonsoon
season which was similar to asurveillance study donein
Uttar Pradesh, where therewasanincreasein AES cases
during themonsoons|[15]. This seasonality can be used to
prepare the health care services to be geared towards
handling the increased number of AES cases. Since
dengue and scrub typhus are the most common causes of
AES, public education and preventive measures can be
instituted to decrease AES cases.

MRI brain showing non-specific white matter hyper-
intensitieswasthemost common finding in our study (81.5
%). An Israeli retrospective study showed that neuro-

Tablell Predictor sof Poor Outcomein Children With Acute EncephalitisSyndrome

Parameter OR(95%Cl) Pvalue Adjusted OR 95%Cl Pvalue
Age 0.97(0.92, 1.03) 0.32 - - -
Immunosuppression 1.47(0.45, 4.78) 0.52 - - -
GCS<8 11 (5.6, 21.43) <0.0001 3.38 1.54-7.43 0.002
Invasive Ventilation 26.9(12.9,55.9) <0.0001 17.48 8.1-37.8 <0.0001
Aetiology of AES 1.04(0.95, 1.14) 0.38 - - -

Cl Confidenceinterval, GCS Glasgow coma score, OR Oddsratio
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Tablelll DiagnosticYield in Various StudiesFrom I ndia on Acute EncephalitisSyndrome

Authors Satesrepresented Sudy period Samplesize Agegroup Diagnosis

Damodar et al [18] Karnataka 2019-2022 376 1mo-18y 23%

Kakoti etal [13] Assam 2019-2020 140 1mo-12y 37.9%

Tandaleet al [10] Maharashtra, 2018-2020 278 All ages 41.4%
Telangana

Murhekar et al [19] Uttar Pradesh 2016 407 All ages 65.4%

Tandaleet al [20] Maharashtra 2015-2016 280 <15y 22.1%

Godl etal [21] Delhi 2015 50 1mo-12y 22%

Vasanthapuramet al [12] Uttar Pradesh, 2014-2017 10,107 All ages 49.2%
West Bengal, Assam

Medhi et al [22] Assam 2012-2014 1707 All ages 46.8%

Tripathy et a [23] Orissa 2012-2013 834 6mo-5y 16.3%

Beigetal [24] Uttar Pradesh 2004-2006 87 6mo-12y 21.8%

imaging was abnormal in 39% of children with AES at
presentation [16]. Although PLEDs are considered
specificfor HSV, out of 10 children who had HSV-rel ated
AESonly one had PLED. An etiology was established in
17.5% of our cases based on CSF analysis and 30.1%
based on serological tests.

Considering thetherapeutic responseto doxycyclinein
rickettsiosis, it would be prudent to add empiric treatment
for the same with doxycycline and/or azithromycin,
especially during the peak season, till adefinite alternate
diagnosis is established. In a recent study in adults with
scrub typhus infection [17] combination therapy with
doxycycline and azithromycin, was more effective in
preventing morality/ complicationsthan either of thedrugs
used alone.

Our study has several limitations. Being a
retrospective study, a structured etiological diagnostic
algorithm was not followed in all casesand it is possible
that etiol ogical diagnosiswould havebeen missedinafew
cases. Children who were discharged against medical
advice were not followed up and their final outcome was
not ascertained. MRI brain scanswere not donein 56.8%
of children, which is amajor limitation, considering the
importance of neuroimaging in AES. Being a tertiary
hospital-based study, the findings of this study cannot be
extrapolated to general population. However, thefindings
of this study are important and add knowledge to this
condition with high morbidity and mortality whichis not
well studied among children.

In conclusion, adefinite etiological diagnosisfor AES
was obtained in amajority (56.4%) of the childrenin our
study. Dengue and scrub typhus were the most common
etiological agentsof AES. Unfavorable outcomewas seen
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in 32% of children, with low GCS< 8 at presentation and
the need for mechanical ventilation being the significant
predictors.
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WHAT THIS STUDY ADDS?
Scrub typhus and dengue are the commonest cause of acute encephalitis syndrome in our study.

Serological tests can aid in establishing the diagnosis in a third of cases with AES.

Good outcome was seen in 68% children in our study.

10.

11.

12.

13.

14.

15.

16.

17.

sectional study. PLoS Med. 2012;9:€1001158.

Tandale BV, Tomar SJ, Bondre VP, et a. Infectious causes
of acute encephalitis syndrome hospitalizationsin Central
India, 2018-20. J Clin Virol Off Publ Pan Am Soc Clin
Virol. 2022;153:105194.

Glaser CA, Honarmand S, Anderson LJ, et al. Beyond
viruses: Clinical profiles and etiologies associated with
encephalitis. Clin Infect Dis Off Publ Infect Dis Soc Am.
2006;43:1565-77.

Vasanthapuram R, Hameed SKS, Desai A, et a. Dengue
virus is an under-recognised causative agent of acute
encephalitissyndrome (AES): Resultsfromafour year AES
surveillance study of Japanese encephalitisin selected states
of India. Int JInfect Dis. 2019;84:S19-24.

Kakoti G, DasBR. Clinico-epidemiological characteristics
of hospitalized acute encephalitis syndrome children and
their correlation with case fatality rate. J Fam Med Prim
Care. 2020;9:5948-53.

Britton PN, Dale RC, Blyth CC, et a. Causes and clinical
features of childhood encephalitiss A multicenter,
prospective cohort study. Clin Infect Dis Off Publ Infect Dis
Soc Am. 2020;70:2517-26.

Kakkar M, Rogawski ET, Abbas SS, et al. Acute
encephalitis syndrome surveillance, Kushinagar District,
Uttar Pradesh, India, 2011-2012. Emerg Infect Dis.
2013;19:1361-9.

Michaeli O, Kassis |, Shachor-Meyouhas Y, et al. Long-
term motor and cognitive outcome of acute encephalitis.
Pediatrics. 2014;133:€546-52.

Varghese GM, Dayanand D, Gunasekaran K, et al.
Intravenous doxycycline, azithromycin, or both for severe

18.

19.

20.

21.

22.

23.

24.

scrub typhus. N Engl JMed. 2023;388:792-803.

Damodar T, Singh B, Prabhu N, et al. Association of scrub
typhus in children with acute encephalitis syndrome and
meningoencephalitis, southern India. Emerg Infect Dis.
2023;29:711-22.

Murhekar MV, Mittal M, Prakash JAJ, et a. Acute
encephalitis syndromein Gorakhpur, Uttar Pradesh, India-
Role of scrubtyphus. JInfect. 2016;73:623-6.

Tandale BV, Bondre VP, Sapkal GN, et a. Childhood
encephalitishospitalizations associated with virusagentsin
medium-endemic statesin India. J ClinVirol Off Publ Pan
Am Soc ClinVirol. 2021;144:104970.

Goel S, Chakravarti A, Mantan M, Kumar S, Ashraf MA.
Diagnostic approach to viral acute encephalitis syndrome
(AES) in pediatric age group: A study from New Delhi. J
Clin Diagn ResJCDR. 2017;11:DC25-9.

Medhi M, Saikia L, Patgiri SJ, Lahkar V, Hussain ME,
Kakati S. Incidence of Japanese Encephalitisamongst acute
encephalitis syndrome cases in upper Assam districtsfrom
201210 2014: A report from atertiary care hospital. Indian J
Med Res. 2017;146:267-71.

Tripathy SK, Mishra P, Dwibedi B, Priyadarshini L, Das
RR. Clinico-epidemiological study of vira acute
encephalitis syndrome cases and comparison to nonviral
cases in children from Eastern India. J Glob Infect Dis.
2019;11:7-12.

Beig FK, Malik A, Rizvi M, AcharyaD, Khare S. Etiology
and clinico-epidemiological profile of acute vira
encephalitisin children of western Uttar Pradesh, India. IntJ
Infect Dis |JID Off PublintSoc Infect Dis. 2010;14:e141-
el41-6.

INDIAN PEDIATRICS

418

VoLUME 61—MAY 15, 2024



ORIGINAL ARTICLE

Infant Pulmonary Function Testsin Children with Airway Anomaliesand
Correlation with Bronchoscopy Findings

Amit Pathania, KanaRam Jat, Jhuma Sankar, Rakesh L odha, Sushil K Kabra
Department of Pediatrics, All India I nstitute of Medical Sciences, New Delhi, India

ABSTRACT

Objectives: To evaluate the role infant pulmonary function tests (Tidal Breathing Flow Volume Loops, TBFVL) in children with
airway anomaliesand to correlatethe TBFV L so obtained with bronchoscopy findings.

M ethods: In this prospective cohort study, we enrolled children aged 0-2 years with airway anomalies and performed TBFVL and
bronchoscopy. The primary outcome measure was graphic pattern of TBFVL inlaryngomalacia. Secondary outcome measureswere
typesof TBFVL resultsin variousairway anomaliesand controls.

Results: Out of 53 children enrolled, 28 (52.3%) had laryngomal acia. Pattern 3 (fluttering of inspiratory limb) wascommonest TBFVL
pattern in laryngomalacia. Among TBFVL parameters, the ratio of inspiratory time to expiratory time (Ti/Te) and tPTEF/tE was
significantly high in children with isolated laryngomalacia compared to controls. At six months of follow-up, TBFVL pattern 1
(normal) becamethe commonest pattern.

Conclusion: A particular typeof airway anomaly may have acharacteristic graphic patternin TBFVL and TBFVL pattern may indicate

improvement in airway anomaliesin follow-up.

K eywor ds: Fluttering pattern, Laryngomalacia, Tracheomalacia, Tidal Breathing Flow Volume Loop

INTRODUCTION

Airway anomalies are not uncommon in children below
two years of age and usually present with noisy breathing
(stridor and/or wheezing). The exact incidence is
unknown; however, studies have revealed an estimated 1
in 2,100 children. For the diagnosis of airway anomalies,
bronchoscopy isthe gold standard [1]. Infant pulmonary
function tests (IPFT) are being explored for their clinical
utility, specifically in diagnosing airway abnormalities. A
review by Godfrey et a concluded that |PFT haspotential
clinical usein diagnosing and monitoring airway malacias

[2].

A study by Magjid et a evaluated the role of tidal
breathing flow volume loop (TBFVL) in patients with
tracheomalacia[3]. However, thereisaneed to generate
more data as not many studies determinethe clinical role
of IPFT in airway anomalies. We conducted this study to
assess the IPFT in children with suspected airway
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anomalies and to correlate the TBFVL so obtained with
bronchoscopy findings.

METHODS

We performed a prospective cohort study in the
Department of Pediatrics of a tertiary care ingtitute in
Delhi, India, from July 2018toApril 2020in children aged
upto 2 years with physician suspected airway anomalies.
The study was approved by Ingtitutional Ethics
Committee. Written informed consent wastaken fromthe
parents/guardians.

We suspected airway anomaliesininfantswith either
persistent (more than two weeks) inspiratory or biphasic
(both inspiratory and expiratory) stridor or in those with
persistent (morethan two weeks) barking or brassy cough,
unexplained wheezing that was not responding toinhaled
steroids for 4-8 weeks despite proper compliance and
technique, or, inthosewith choking whilefeeding without
significant developmental delay. We excluded children
with hypoxia (SpO2 < 92%), hemodynamic instability,
nasofacial deformities, tracheostomy and pulmonary
bleed. We recorded a detailed history, physical
examination and baselinedataof al enrolled children. All
enrolled infants underwent IPFT and bronchoscopy. The
two investigationswere done within aweek of each other.
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The person performing the IPFT was not aware of
bronchoscopy findings, if bronchoscopy wasdoneearlier.
IPFT was performed during sleep or light sedation using
triclofos single oral dose (50 mg/kg). TBFVL was
performed in the pulmonary function test laboratory with
EXHALYZER-D equipment (Eco Medics, Duernten,
Switzerland) having Spiroware-1 software. IPFT included
TBFVL. IPFT parameters evaluated were tidal volume
(TV), inspiratory time (Ti), expiratory time (Te), Ti/Te,
respiratory rate, peak tidal inspiratory flow (PTIF), peak
tidal expiratory flow (PTEF), PTEF/PTIF, time to PTIF,
timeto PTEF, timeto peak tidal expiratory flow/total time
to expiration (tPTEFE), and the ratio of mid-tidal
expiratory flow to mid-tidal inspiratory flow (MTEF/
MTIF). We used normative data for a similar number of
age (1 month), gender and birth wei ght-matched healthy
infants from the birth cohort study database from our
department for reference [4]. We categorized the IPFT
curveintofive patternsasshownin Fig. 1, modified from
thestudy by Filipponeet al [5].

IPFT werereported by three observersblindly, and in
case of discrepancy, the final diagnosis was made by
discussion. Bronchoscopy was performed as per unit
protocol under conscious sedation. Three observers
independently reported abnormalities and severity after
seeing the saved bronchoscopy video. Patterns and
parameters of IPFT were compared with findings of
bronchoscopy.

Enrolled children were followed-up for upto six
months and arepeat | PFT was conducted. Bronchoscopy
was hot repeated at six months follow-up. The primary
outcome measure was a graphic pattern of TBFVL in
children with laryngomalacia. Secondary outcome
measureswere bronchoscopic diagnosisof variousairway

Pattern 2

Pattern 1

Pattern 5

Pattern 4

Fig. 1 Patternsof Infant Pulmonary Function Tests
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anomalies, graphic patterns in children with airway
anomalies other than laryngomalacia, measurement of
TBFVL parameters and measurement of change in
TBFVL graphic patterns and parameters at six months
follow up. Wedid not perform any intervention other than
supportivecarein the study.

The sample size was not calculated as ours was an
exploratory study. We included all consecutive eligible
children below 2 years of ageduring the study period.

Satistical analysis. The data was recorded in an Excel
sheet, and statistical analyses were done using STATA
softwareversion 12. The pattern of IPFT loopsand type of
airway anomalies observed were presented using descrip-
tive statistics. TBFV L parameters were compared among
historical controlsand thoseinfantswith various broncho-
scopy airway anomalies using Student t test if datawere
normally distributed or Mann Whitney test if datahad non-
normal distribution. ANOVA test was used to compare
differences between two or more means. Changes in
TBFVL graphic patterns and parameters were analyzed
after six monthsby pairedt test.

RESULTS

A total of 88 children with suspected airway anomalies
were screened. We included 53 infants for whom both
bronchoscopy and IPFT were performed. The flow of
patientsis givenin Fig. 2. The demographic and clinical
characteristics of included participants are shown in
Tablel.

The median age of children was six months, ranging
from 3 weeks to 20 months. Most were boys, and 92%
wereborn at term gestation. The commonest symptomwas
noisy breathing in 44 (83%) children. The median age of
appearance of noisy breathing wasonemonth. Stridor was
present in 24 (45%) children commonly noticed at theend
of the 2nd week of life. Bronchoscopy was performed in
53 children; 28 (52.8%) had isolated laryngomalacia. The
details of bronchoscopy findings are shown in Table 1.
The graphic patterns of TBFVL are shown in TableI11.
Pattern 3 (normal expiratory limb and fluttered inspiratory
limb) was the most common pattern in children with
isolated laryngomalacia. In 21 out of 28 isolated laryngo-
mal acia cases, the graphic pattern was consistent with a
fluttered inspiratory limb (pattern 3 pluspattern 4).

Forty per cent of children with bronchomalaciahad an
early expiratory peak with the concave expiratory limb.
Tracheomalacia was present in 13 children (in seven
associated with laryngomalaciaand in six associated with
laryngomal aciaand bronchomal acia), and six out of these
had flattened expiratory limb (three had pattern 2; three
had pattern 4). One child with pharyngomalacia had a
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eligibility (n = 88)

Children with suspected
airway anomaly assessed for

Excluded (n=19)

Hemodynamically unstable 10
Refused to participate 4
Tracheostomized 2

Facial deformity 3

Eligible (n = 69)

Planned for bronchoscopy (1 = 69)
Underwent bronchoscopy (n = 64)

Did not undergo bronchoscopy (1= 5)
* COVID-19 infection 3
* Underwent laryngoscopy 2

Planned for IPFT (n = 69)
Underwent IPFT (n =57)

Did not undergo IPFT (n =12)
¢ Inadequate sedation 4
* COVID-19 infection 2
s Normal bronchoscopy 6

Did not undergo IPFT (n=11)
e Normal bronchoscopy

6
e COVID-19 infection 1

Did not undergo bronchoscopy
(n=4)

e Inadequate sedation 4

Analyzed (rn = 53) for whom
bronchoscopy and IPFT were both done

Fig.1 Flow of participantsinthe study

normal IPFT pattern (pattern 1). Out of four children with
subglottic stenosis, three had a flattened expiratory limb.
Therepresentative patternsare shownin Web Fig. 1.

The TBFVL parameters in children with laryngo-
malaciaand other airway anomalies compared to controls
areshowninTablel V. Therewasasignificantly highratio
of inspiration to expiration timein children with isolated
laryngomalacia. The remaining TBFVL parameters were
similar in children with isolated laryngomalacia and
controls.

We could follow 14 children six months after
diagnosis. The TBFVL Patterns 1, 2, 3, 4 and 5 were
presentin 3 (21.4%), 2 (14.3%), 4 (28.6%), 2 (14.3%), and
3 (21.4%) respectively at baseline. At six months follow
up, TBFVL patterns 1, 2, 3, 4, and 5 were seen in 4
(28.6%), 2 (14.3%), 3 (21.4 %), 3 (21.4.3%), and 2
(14.3%) respectively. At baseline, pattern 3 was most
common, followed by pattern 4. At six months of follow-
up, pattern 1 (normal) was most common, followed by
patterns 3 and 4. Out of these 14 patients, 4 had the same

INDIAN PEDIATRICS

421

TBFVL pattern in follow up and TBFVL pattern had
become normal in 2 patients and they also improved
clinically.

Web Table | shows TBFVL parameters at baseline
and after six months. Therewas no differencein TBFVL
parameters except expiratory time, which significantly
increased infollow-up.

DISCUSSION

In this study, we evaluated the IPFTs in 53 children with
airway anomalies and corelated with bronchoscopy
findings. Isolated laryngomalacia (n = 28) was the most
common airway anomaly, followed by laryngo-
tracheomalacia(n=7), laryngotracheobronchomalacia(n
= 6), and laryngomal aciawith subglottic stenosis (n = 4).
Among patients with isolated laryngomal acia, pattern 3
was most commonly observed followed by pattern 4.

In our study, isolated laryngomalaciawasfound in 28
(52.8%), and laryngomalacia was associated with other
airway anomalies in 24 (45.3%) children, which is
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Table | Demographic and Clinical Characteristics of the
Sudy Population (n =53)

INFANT PULMONARY FUNCTION TEST AND AIRWAY ANOMALIES

Table 11 Airway Anomalies Diagnosed by Bronchoscopy
(n=53)

Patient characteristics Value Type of anomaly n (%)
Age(mo)2 6(3,9) Isolated laryngomalacia 28(52.8)
Male Gender? 38(71.7) Laryngotracheomalcia 7(13.2)
Delivered at term gestation? 49 (92.4) Laryngotracheobronchomalacia 6(11.32)
Birthweight (kg)2 2.6(1.7,3.5) Laryngomalaciaand subglottic stenosis 4(7.55)
Weight for age z-score at enrol ment? -2.82(-3,-1.95) Laryngomalaciaand Bronchomalacia 3(5.66)
Length for age z-score at enrolment? -2.32(-3.24, -1.46) Laryngomalaciaand grade 1 laryngeal cleft 1(1.89)
Clinical featuresat presentation® Pharyngomalacia 1(1.89)
Noisy breathing 44(83) Laryngomal aciaand pharyngomalacia 1(1.89)
Stridor 24 (45.3) Laryngomalaciaand vallecular cyst 1(1.89)
Wheeze 7(13.2) Laryngomalaciaand tracheal diverticulum/ blindpit 1 (1.89)
Cough 21(39.6)
Barking cough 8(151)  arway anomalies; 12 (50%) had inspiratory fluttering, 5 of
Breathlessness 4(755)  these had only inspiratory fluttering (pattern 3), and the
Feeding difficulty 22(415)  remaining 7 had inspiratory fluttering with expiratory
Occasional choking whilefeeding 16(30.2) flattening (pattern 4). The slight discrepancy in pattern 3
Recurrent lower respiratory tract infection 19/(35.9) (fluttered inspiratory Iimb) for isolated laryngomalaciain
Examination at presentation? our study may beexplained by that we performed TBFVL
. i in afew children after bronchoscopy on the same day. In
Inspiratory stridor at rest 9(16.9)  our study, 18 children had obstruction between glottisand
Retrognathia 3(5.6)  pifurcation of thetrachea (7 had laryngotracheomalacia, 6
Pallor 3(5.6)  hadlaryngotracheobronchomalacia, 4 had laryngomalacia
Downfacies 2(38)  With subglottic stenosis, and 1 had laryngomalacia with
Pectus excavatum 1(1.8) tracheal inerticul um). Qf these 18 children, ni ne.(50%)
High arch palate 1(18) had expi ratory flatteni ng (4 had |§ol ated expi ratory
, flattening, and 5 had expiratory flattening and inspiratory
Hemangiomaface 1(18) fluttering). In our study, the Ti/Te ratio was significantly
Clubfoot 1(18)  nhigherinchildrenwithisolated laryngomalaciacompared
Respiratory systemexamination® to controls. The possible explanation for these findings
Tachypnea 11(20.7)  may be prolonged inspiratory time in cases of isolated
Chest retraction 7@132) laryngomalacia We found significantly high PTEF/tE in
Audiblewheeze 2(38) laryngomalacia pl_us subglottic stenosis c_:qmpared to
. controlsthat was different from astudy by Filipponeet a
Chest Auscultation . . g
[5]. The possible explanation for this difference may be
Normal 36(67.9)  that study by Filipponeet a [5] had avariety of diagnosis
Generalized rhonchi 9(16.9)  jn pattern 2, and only four cases out of 46 had associated
Crepitations 3(5.6) laryngomalacia, whereasin our study, all four patientsin
Biphasic rhonchi 5(9.4) thiscategory had laryngomalaciaplussubglottic stenosis.

Values presented as 2median (IQR), Pn (%)

comparablewith other studies[6,7]. Filipponeet a studied
TBFVL patternsin 113 children and reported that pattern 3
was aways associated with laryngomalacia (100%
sensitive) [5]. In our study, 21 children with isolated
laryngomalacia had fluttered inspiratory limb; 13 had an
only inspiratory flutter (pattern 3), and eight had
associated expiratory flattening (pattern 4). Out of 24
cases of laryngomalacia 24 were associated with other
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Filippone et al [5] performed follow-up TBFVL in 12
cases of airway obstruction between glottis and carina
after surgical or medical intervention (five had subglottic
hemangioma, one had postintubation tracheal stenosis,
five had secondary tracheomalacia) and found improve-
ment in the expiratory limb from pattern 2 (flattened
expiratory limb) to pattern 1 (normal pattern) and increase
in expiratory flow rates [8]. We followed up 14 children
(mostly laryngomal acia) without any specificintervention.
We found a significant improvement in the pattern of
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Tablelll Tidal Breath Flow-Volume Loop Graphic Patternsin Children With Different Airway abnormalities Detected on

Bronchoscopy

Bronchoscopy diagnosis Pattern1 Pattern 2 Pattern 3 Pattern 4 Pattern5
Isolated laryngomalacia (n = 28) 3(10.7) 3(10.7) 13 (46.4) 8(28.6) 1(3.6)
Pharyngomalacia(n=1) 1(100) - - - -
Laryngomal aciaand pharyngomalacia(n=1) - - 1(100) - -
Laryngotracheomalcia(n=7) - 1(14.2) 2(28.6) 2(28.6) 2(28.6)
Laryngotracheobronchomalacia(n= 6) 1(16.6) 2(33.3) 0 1(16.6) 2(33.3)
Laryngomalaciaand subglotticstenosis(n=4) 0 1(25) 1(25) 2(50) 0
Laryngomal aciaand Bronchomalacia(n=3) 0 1(33.3) 0 0 2(66.7)
Laryngomalaciaand others(n=23) - - 1(33.3) 2(66.7) 0

Pattern1 Normal TBFVL graphic curve, Pattern 2 Normal inspiratory limb and flattened expiratory limb of TBFVL curve, Pattern 3 Normal
expiratory limb and fluttered inspiratory limb of TBFVL curve, Pattern 4 Inspiratory limb fluttered and expiratory limb flattened, Pattern 5 Early

expiratory peak with the concave expiratory limb

TBFVL towardsnormal pattern, though we could not find
adifference in TBFVL parameters, likely due to a small
number of follow up cases. Moore et a evaluated 21
children at amedian (range) age of 9.4 (7.6 - 14.3) mowho
were diagnosed with tracheobronchomalacia during
infancy and reported persistence of symptoms and
abnormal pulmonary functions[8].

Based on our study and reviewing theliterature, it may
be said that graphic patternsin TBFV L may be suggestive
of airway obstruction at aparticular site (larynx or below
the larynx). Using TBFVL as initial screening test for

airway anomalies may obviate the need for invasive
bronchoscopy procedures in many infants with airway
anomalies. Although, TBFVL pattern will usually suggest
a site of obstruction, not a specific diagnosis. Airway
anomalies frequently occur in combination, and TBFVL
patternsmay be combined. Asseenin our study, these may
bechallenging tointerpret, where about 50% of caseshad
combined airway anomalies. Although Pattern 3 on
TBFVL may be amost diagnostic of laryngomalacia,
other patterns may warrant the need for bronchoscopy as
well. Thus, findings of TBFVL must be interpreted in
context and history and physical examination findings.

TablelV Tidal Breathing Flow VolumeL oop Par ameter sin Various Typesof Airway Anomalies

TBFVL parameter LM(n=28) LM+TM LM+TM LM+SS LM+ Others® Miscella- Controls  Pvalue
(n=7) +BM (n=6) (n=4) (n=4) neous? (n=4) (n=53)
Tidal volume(mL) 437(20.5) 35.8(18.8) 38.2(12.4) 34.7(138) 53.0(28.2) 62.2(36.8) 33.7(22.5) 0.700
Tidal volume(mL/kg) 8.0(2.7)  7.10(0.96) 848(4.04) 833(L3) 7.18(117) 813(282)  7.65(2.81) 0.440
Insp time (sec) 0.69(0.21) 054018 0.53(0.18) 052(0.13) 0.75(0.14) 0.66(0.11) 0.60(0.14) 0.214
Exp time (sec) 0.77(0.28) 0.6(0.25) 059(0.19) 0.78(0.41) 1.09(0.28) 0.97(0.31) 0.76(0.26) 0.723
TilTe 96.9(31) 929(31) 94.3(13.7) 77.8(17.8) 59.5(43.9) 76.8(30.5) 76.3(21.2) 0.064¢
Resp rate/min 44.7(14.6) 46.3(14.6) 57.9(16.3) 52.5(14.4) 33.2(5.3) 39.3(122)  50.2(10.4)  0.076
PTIF 0.10(0.04) 0.09(0.04) 0.12(0.06) 0.11(0.04) 0.18(0.16) 0.15(0.06) 0.08(0.05) 0.089
PTEF 0.09(0.03) 0.07(0.04) 0.13(0.03) 0.09(0.05) 0.08(0.03) 0.13(0.06) 0.07(0.04) 0.179
TimetoPTIF 0.30(0.13) 0.34(0.13) 0.25(0.13) 0.34(0.14) 0.35(0.18) 0.36(0.15) 0.30(0.09) 0.794
Timeto PTEF 0.19(0.10) 0.16(0.05) 0.19(0.10) 0.32(0.22) 0.15(0.03) 0.17(0.09) 021(0.11) 0.941
tPTEF/t E 30.0(14.3) 23.6(14.3) 34.6(14.8) 41.9(155) 14.8(6.1) 18.8(8.3) 30.6(13.3) 0.024
MTEF/MTIF 103.2(42.6) 80.2(42.6) 106.7(38.8) 74.7(22) 68.6(227) 85.4(42) 95.1(16) 0.112

Values expressed asmean (SD). LM Laryngomalacia; TM Tracheomalacia; BM Bronchomalacia; SSSubglottic stenosis; MTEF Midtidal expiratory
flow; MTIF Mid tidal inspiratory flow; PTIF Peak tidal inspiratory flow; PTEF Peak tidal expiratory flow; tPTEF/tE Time to peak tidal expiratory
flow/total time to expiration; TBFVL Tidal Breathing Flow Volume Loop. @0thers (Vallecular cyst 1, Laryngeal cleft 1, Tracheal diverticulum 2),
bMiscellaneous (Pharyngomalacia 1, Pharyngomalacia + LM 1, LM + bronchomalacia 1). °P value for comparison of Ti/Te for laryngomalacia

versus controlsis 0.005.
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infants.

WHAT THIS STUDY ADDS?

« Where-ever available, IPFT based on TBFVL can be used as a screening tool to detect airway anomalies in

e TBFVL pattern and parameters may suggest airway obstruction at a particular site (larynx or below the larynx).

Our study isoneof thefew studiesthat evaluated |PFT
in children with airway anomalies with a reasonable
number of participants. It is also possibly one of the few
studies wherein children with airway anomalies were
followed up with repeat IPFT. IPFT parameters were
compared withasimilar number of controls, matched with
birth weight, sex and age. The IPFT was performed
successfully inmost children with mild sedation or during
deep. Reporting of IPFT patterns and bronchoscopy
findings was done by three persons independently to
decrease observer bias. Also, the reporting IPFT and
bronchoscopy were done without knowing the results of
other procedures.

Unfortunately, follow up of al participants could not
be completed due to the COVID pandemic. Also, a
uniform sequence of first doing IPFT and then doing
bronchoscopy could not bedoneinall patientsasthereare
fixed days for bronchoscopy in our institute. Controls
were taken from a birth cohort, and we did not perform
bronchoscopy on them (gold standard to diagnose airway
anomaly). We could not do IPFT of children who had
normal bronchoscopy.

We concluded that graphic patterns in TBFVL may
suggest the site of airway obstruction. Where-ever the
facility of TBFVL is available, it may be used as a
screening test for airway anomalies, and invasive
bronchoscopy procedures may be avoided for screening.
Abnormal patternsobserved in TBFVL may be confirmed
with bronchoscopy as per the clinician’sjudgement.
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Web Table| Tidal Breathing Flow Volume L oop Parametersin Children With Airway Anomalies at Baseline and Follow up
(n=14)

TBFVL parameter Baseline At six months of follow up Pvalue
Tidal volume (mL)2 45 (30, 59.4) 55.5(34,72) 0.187
Inspiratory time(s)° 0.62(0.20) 0.68 (0.19) 0.236
Expiratory time(s)P 0.70(0.24) 0.83(0.29) 0.026
Ti/TeP 93.3(21.1) 88.51 (20.57) 0.525
Respiratory rate (breath/min)° 45.6 (13.60) 44.6 (13.90) 0.688
PTIF (L/min)2 0.11 (0.061, 0.15) 0.13(0.09,0.17) 0.533
PTEF (L/min)° 0.11 (0.04) 0.12(0.04) 0.135
Timeto PTIFP 0.31(0.11) 0.34(0.11) 0.485
Timeto PTEF2 0.16 (0.12,0.19) 0.16(0.14,0.27) 0.593
tPTEF tEP 26.2 (6.90) 27.2(9.10) 0.734
MTEF/MTIF? 99.6 (30.40) 92.0(22.30) 0.495

Values expressed as 2median (IQR) or Pmean (SD). MTEF Mid tidal expiratory flow, MTIF Mid tidal inspiratory flow, PTIF Peak tidal inspiratory
flow, PTEF Peaktidal expiratory flow, TBFVL Tidal Breathing Flow Volume Loop, Te Expiratory time, tE total timeto expiration, Ti Inspiratory time,
tPTEF Time to peak tidal expiratory flow

Web Fig. 1 Representative images of each type of IPFT pattern and subglottic stenosis, A Pattern 1 Normal, B Pattern 2 Normal
inspiratory limb and flattened expiratory limb; C Pattern 3 Normal expiratory limb and fluttered inspiratory limb, D Pattern 4
Inspiratory limb fluttered and expiratory limb flattened, E Pattern 5 Early expiratory peak with the concave expiratory limb, F
Subglottic stenosis
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ABSTRACT

Obj ective: We aimed to devel op anthropometric growth referencesfor Indian children and adolescents, based on available‘ healthy’
child datafrom multiplenational surveys

M ethodology: Dataon ‘healthy’ children, defined by comparable WHO's Multicentre Growth Reference Study (MGRS) selection
criteria, were extracted from four Indian surveysover thelast 2 decades, viz, NFHS-3, 4, and 5 and Comprehensive National Nutrition
Survey (CNNS). Referencedistributions of height-for-agefor children upto 19 years, weight-for-agefor children up to 9y, weight-for-
height for children lessthan 5 yearsand BMI for agefor children between 5-19 y were estimated by GAML SSwith Box-Cox Power
Exponential (BCPE) family. Thenational prevalence of growth faltering wasal so estimated by the NFHS-5 and CNNSdata.
Results: Thedistributions of the new proposed | ndian growth references are consi stently lower than the WHO global standard, except
in the first 6 months of age. Based on these references, growth fatering in Indian children and adolescents reduced > 50% in
comparisonwiththe WHO standard.

Conclusion: Thestudy findingsreveal ed that the WHO one-standard-fits-all approach may lead to inflated estimates of under nutrition
inIndiaand could be adriver of misdirected policy and public health expenditurein the Indian context. However, these findings need
validation through prospective and focussed studiesfor morerobust evidence base.

K eywor ds: Anthropometry, Body Mass | ndex (BMI)-for-age, Growth reference, Sature-for-age, Weight-for-age, Weight-for-height

INTRODUCTION

The prevalence of undernutrition among under-five
Indian children, as measured through the WHO Child
Growth Standards, remains high in the latest National
Family Health Survey (NFHS-5, 2019-21) with 35.5% of
children being stunted, 32.1% underweight and 19.2%
wasted [1]. Another national survey, the Comprehensive
National Nutrition Survey (CNNS2016-18) also reported
apreva ence of 35% stunting, 33% underweight and 17%
wastinginasimilar population [2]. Thesereportspresent a
negligible decline from the 38.4% stunting, 35.7%
underweight and 21% wasting reported in NFHS-4 (2014-
15) [3], NFHS-3(2004-05) [4]. Thisstatic level of growth
fatering questions the impact of existing national
programs aimed to prevent under nutrition in young
children [5]. However, the apparent lack of adequate
response could a so be due to the use of the one-size-fits-
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al WHO Child Growth Standards to diagnose growth
faltering inthe Indian context.

The WHO Growth Standards for under 5-year-old
children were presented in the Multicentre Growth
Reference Study (MGRS), 2006, which described these as
how children should grow when their needs are met [6].
Longitudinal and cross-sectional datafrom six countries
(Brazil, Ghana, India, Oman, Norway and USA), from
participants who had no economic, environmental or
biological risk factors for growth, who were singleton,
delivered at term gestation, with no significant morbidity,
and with non-smoking motherswho agreed to follow infant
feeding recommendations. Affluent neighbour-hoodswere
purposively selected for Ghana and India. Growth
referencesfor school going children and adolescents (5-19
years) were developed by the WHO using the same data
(derived from US children and adol escents) that was used
for the construction of the original National Center for
Health Statistics (NCHS) charts [6]. This involved the
pooling of three data sets; Health Examination Survey
(HES) Cycle Il and Cyclelll, and Health and Nutrition
Examination Survey (HANES) Cyclel [7]. Noinformation
wasgivenregarding their feeding.
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In the Indian context, there has been recent advocacy
for the use of local growth standards. The national
representativeness of the small homogenous affluent
neighbourhoods in South Delhi in the Indian site in the
WHO study (0-5 years) has been questioned. Further
justification stems from the analyses of national survey
datasets, utilizing inclusion criteria similar to MGRS by
WHO, which demonstrate asignificant deviation of mean
z-scores by WHO standards from zero for al the three
indices: Height-for-age z-score (HAZ), weight-for-age z-
score (WAZ) and weight-for-height z-score (WHZ) in
under-five children (-0.52 to -0.79) in a subset of healthy
Indian children [8]. In effect, using the WHO standard
instead of these contextual references almost doubled the
estimated growth failure in India [8]. From a clinica
perspective, the use of WHO growth standards has also
been shown to result in disease misclassification,
including pathol ogical short stature[9,10], macrocephaly
and microcephaly [11], screening of feta growth
restriction for predicting future morbidity [12] and
diagnosing cardiometabolic risk factors [13,14]. The
WHO growth references for 5-19 years were devel oped
from apotentially obesogenic environment (USA). Thus,
thereisaneed for nationally representative standard for 5-
19 years, preferably as a single (continuous), represen-
tative and contemporary | ndian growth standard spanning
frombirthto 19 yearsfor useinclinical practice[15].

Wethereforeaimed to devel op anthropometric growth
referencesfor Indian children from birthto 19 yearsof age
using predefined criteriato select participants at low risk
of growth constraint from contemporary dataof nationally
representative surveys. These were compared against the
global WHO anthropometric growth standards. In
addition, based on the newly constructed growth
references, wedevel oped asimple software applicationto
permit the immediate calculation of various indices of
child growth from birth to 19 years. We prefer to use the
term growth referenceinstead of standard, especially since
these analyses emanate from retrospective datasets, and
need further validation from robust, prospective studies.

METHODS

This study used multiple national cross sectional survey
data sets, from each of which subsets of healthy children
wereextracted. Selection wasbased on uniform criteriafor
socio-demographic variables, so asto replicate those used
intheWHO-M GRS survey to theextent feasible.

The Comprehensive National Nutritional Survey
(CNNS, 2016-18) was the first ever nationally represen-
tative nutrition survey of Indian children and adolescents
[2]. The CNNS survey reported data from preschool
children (0-4-year-old), school-age children (5-9-year-
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old), and adolescents (10-19-year-old) in al the 30
geographical states of India by multistage sampling.
Children and adolescents with physical deformity,
cognitive disabilities, chronic illness, acute febrile or
infectious illness, acute injury, ongoing fever, and
pregnancy were excluded. Data of 31,058 children for
under-5-year-old, 36,775 for 5-9-year-old and 34,154 for
adol escentswith valid anthropometric measurementswere
used for sel ection of healthy subset for analysisacrossthe
agegroups.

The National Family Health Surveys (NFHS) [1,3,4]
are large-scale, multi-round surveys conducted in a
randomly selected representative sample of households
across India. Multistage random sampling, with a
consistent sampling strategy isused. The survey provides
state and national information for India. Data on under-5
childrenfrom NFHS-5 (2019-21), NFHS-4 (2015-16) and
NFHS-3 (2005-06) were accessed [1,3,4]. The NFHS-5,
NFHS-4 and NFHS-3 collected anthropometric measure-
ments and sociodemographic information from 2,32,920,
2,59,627 and 1,24,385 children of age below 5years,
respectively, from acrossindia.

The'healthy child’ selection criteriafor children aged
1-4 years replicated to the extent feasible, those used by
the 2006 WHO MGRSfor Indian site[16]. Accordingly, a
healthy child should a) livein anurbanlocality; b) belong
tothehighest two quintiles of socio-economic status (SES)
as defined by respective surveys; ) have a non-smoking
mother with education that was graduate or above; d) be
exclusively breastfed for thefirst 4 months; €) be partially
breastfed for 12 months; and f) be without infection,
including any fever and diarrhea, in thetwo weeksprior to
thesurvey. When appliedto al under-5 childreninthefour
selected national surveys, 13,204 under-5 children were
selected in the analytical sample; 1,821 from NFHS-3,
4,531 fromNFHS-4, 4,918 from NFHS-5 and 1,934 from
CNNS(Fig. 1).

Healthy 5- to 19-year-old children and adolescents
were selected from CNNS, based on the criteria that the
child should: a) live in an urban locality; b) belong to
richer and richest SES as defined by CNNS; c) be non-
anemic; d) not use tobacco; €) have serum abumin
concentration % 3.5 g/dL; hemoglobin Alc (HbA1c)
concentration 5 6% and serum C-Reactive Proteinlevel ¥
5 mg/dL. Thus, 6,659 healthy children were extracted of
which 3,583 were between 5-9 years while 3,077 were
between 10-19 years.

Satistical methods: Prior to analysis, childreninthelower
and upper 5% (below 5th and above 95th percentile) of the
respective z-scores were excluded to avoid excess
variability dueto unobserved factors. Homogeneity inthe
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Fig. 1 Stepsinvolved in the selection of theanal ytical sample (p5 5th percentile, p95 95th percentile)

mean and variance of under-five growth metrics has been
demonstrated across all the four surveys using the same
extracted healthy subset [8] hence, these data were
combined. A similar strategy wasused for older children. If
significant differences from 0 for these growth standards
were found, growth reference were derived from the
analytical sample described above, using the standard
generalized additive model for location, scale and shape
(GAMLSS) [17]. This method was used by WHO to
developtheir growth standards.
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For 0to 4-year-old children, theanalytical sampledata
were used to derive the required parametersfor the HAZ,
WAZ and WHZ using GAMLSS with Box-Cox Power
Exponential (BCPE) family. The GAML SStechniquecan
model the temporal growth with highly asymmetric data
and can define age-specific distribution by location, scale,
and shape (skewness and kurtosis) parameters without
assuming any parametric probability distribution.

A penalized cubic smoothing function was used which
estimated degrees of freedom by aleast generalized cross
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validation score. Therefore, no degrees of freedom were
required to be specified. Further, asapenalized splinewas
used, power transformation of age was not considered,
because the number of knots and position are learned by
the datain penalized splines. Observing that the kurtosis
parameter (t) of BCPE family wascloseto 2, werestricted
(t) = 2 for three references. Similarly, the skewness
parameter or Box-Cox power parameter (v) for HAZ
reference was fixed at 1 but allowed to vary over age for
WAZ and WHZ parameters. The goodness of fit of the
model was examined by Q-Q normal plot of the z-scores
that plotted sample quantiles against theoretical quantiles
of normal distribution. To assess the fitting within
subintervals of age ranges, a worm plot of z-scores was
used. If most of the dots fell on the diagonal line (45°
angle) for Q-Q normal plot or in between the two dotted
linesfor each subgroup inworm plot, it wasconsidered to
be agood fit. With final models, BCPE parameters (L, G,
v, T = 2) of HAZ, WAZ and WHZ references were
estimated for each month of age until 5 years, separately.
Further, age-specific HAZ, WAZ and WHZ were
computed and compared within subsets of analytica
sample by upper one and upper two deciles of Wealth
Index with entire analytical sample as part of sensitivity
analysisfor choice of upper four decilesof Wealth Index as
the cut-off.

The prevalence of stunting, underweight and wasting
or thinness across age and sex groups of Indian children
and adolescents was estimated in the NFHS-5 (for under-
5) andthe CNNS (for 5- to 19-year-old children) using the
derived references. The val ues so obtained were compared
with corresponding prevalence data obtained using the
WHO Child Growth Standards. Non-overlapping 95%
confidenceintervals of the estimate of preval ence between
the study references and the WHO standards was
considered as statistically significant difference. Further,
the occurrence of double burden of malnutrition (DBM),
asthe prevalence of asignificant proportion of overweight
or obese (WHZ > 2.0 or BAZ > 2.0) adong with
underweight (WHZ < -2.0 or BAZ < -2.0) children was
also examined with the use of both standards. The
statistical software R version 4.2.1 (R Core Team, 2022,
Vienna, Austria) was used for dataanalysis. The accepted
falsepositiveerror for al statistical testswas set at 5%.

RESULTS

For 0-4-year-old children: After excluding data
corresponding to the upper and lower 5% of HAZ, WAZ
andWHZ, 10,384 (CNNS: 1,585; NFHS-3: 1,561; NFHS-
4. 3,622; NFHS-5; 3,616) vaid data for under-five
children (5377 boys, 5007 girls) wereobtained. All growth
metricsindicated substantial deviation from the standard
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normal distribution are shownin Tablel. Age and sex of
childrenintheanalytical sample arereportedin Web Fig
1. Location (M), scale (S) and shape (L) parameters for
new reference HAZ (0to 59 months), reference WAZ (0to
59 months) and reference WHZ (50to 120 cm), estimated
by GAMLSS are reported in Web Tables I-IIlI,
respectively. Reference centilecurvesfor HAZ, WAZ and
WHZ for boys and girls are shown in Fig. 2. The overall
fitting of themodel to thedatawasfound to be satisfactory.
The 2.5th, 50th and 95.5th centile curves were estimated
and compared between presently derived Indian reference
and WHO Child Growth Standards inFig. 3.

For 5-19-year-old children: After excluding datausing the
process described vide supra, dataof 6,178 children were
availablefrom CNNS; 3,299 (1745 boys, 1554 girls) were
inthe5to 9yearsagegroup while 2,879 (1458 boys, 1421
girls) werein the 10 to 19 years age group. Age (months)
specific frequency distribution is reported in Web Fig 1
and growth metricsindicating asubstantial deviationfrom
thestandard normal distribution areshownin Tablel.

Data estimated by GAMLSS are reported in Web
Tablesl, 11 andIV. Thereference centile curvesfor HAZ,
WAZ and BAZ are reported in Fig. 4. The goodness fit
measureindicated satisfactory fit of themodel to thedata.
Likeinthe under-five-year-old children, the centilesof the
presently derived Indian referencesfor children aged 5to
19 years were also consistently lower than the existing
WHO referencesfor each respective metric (Fig. 3).

The prevaence of stunting (15% vs 35%),
underweight (17% vs 32%) and wasting (11% vs 19%)
among children aged under-five were significantly
reduced when the references for growth were applied to
the NFHS-5 data, in comparison to the WHO Growth

Table | Distribution of z-scores for Different Anthro-
pometric Growth Metrics Derived Against WHO Global
Sandardsfor I ndian Children and Adolescents

Estimated z-score

Variable Mean (95% Cl) D (95% ClI)
0-4ychildren
HAZ -0.69 (-0.71, -0.66) 1.16 (1.14,1.17)
WAZ -0.75 (-0.76, -0.73) 0.93(0.91,0.94)
WHZ -0.53(-0.55,-0.51)  1.07(1.06, 1.08)
5-19ychildren
HAZ -0.78 (-0.8, -0.76) 1.01(1, 1.03)
WAZ -0.8(-0.83,-0.77) 1.14(1.12,1.16)
BAZ -0.71(-0.74,-0.69)  1.19(1.17,1.22)

HAZ Height-for-age z-score, WAZ Weight-for-age z-score, WHZ
Weight-for-height z-score
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Fig. 2 Centiles of reference growth of height-for-age, weight-for-age, and weight-for-height in Indian children aged 0-4y

Standards. The prevalence of stunting in the CNNS data
for children aged 5 to 19 years (6% vs 21%), 10- to 14-
year-olds (7% vs 25%) and 15- to 19-year-olds (5% vs
29%) was a so significantly reduced when India-specific
height standard was compared to the WHO height
standards. A similar pattern was observed for thinness
based on BMI standards(Tablell).
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The prevalence of overweight, as measured by WHZ
> 2 for under-five-year-old children and BMI-for-age Z
scores (BAZ) > 2for children and adolescents aged above
5 years, using the present Indian reference, were
comparable with the prevalence of overweight derived
using theWHO standard (4.4% vs 3.4% for age <5y; 2.8%
vs2.1% for 5-19y; 1.6% vs 1.3% for 10-14y and 0.8% vs
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0.1% for 15-19y respectively, Table I11). However, the A user friendly web application (https://datatools.
risk of being overweight (as measured by WHZ >1 for  gri.resin/ZSC/) wasdevel oped on Python and Streamlit to
under-five children or BAZ >1 children and adolescents  calculate z-scoreand risk of growth faltering [8].

aged >5y) was higher using the present Indian referencein

comparison withthe WHO standard (13.8%vs9.0%for < DISCUSSION
Syear; 12%vs6.3%for 5to19year; 12.7%vs7.5%for10  This paper has constructed contextual, nationally
to 15 year and 11.9% vs 4.3% respectively) as seen in  representative, and contemporary growth curveswhich are
Tablell. continuous; unlikethe WHO standard, with adiscontinuity

INDIAN PEDIATRICS 430 VoLUME 61—MAY 15, 2024



Majumder et al 31
A B
g Boy 2 4 Girl .
g - g g | e
£ - ;: oy
2 B -
§ il s .‘...
5 - 3 g4 i
ol I,
P
g 4 g 4
g L
g 2
Age (ear: Age [Vearn
c D
s Boy e Girl =R
-
&l - .
E /’ i i ./V
1 - t
Age [Years) Age (Years)
E F
8 Boy - % Girl o
% - " &
Z -3 /
: 3 o] -

12 11 W oo

|

Fig. 4 Centiles of standard growth of height-for-age, weight-for-age, and BMI-for-agefor Indian children aged 5-19 years

at 2 years and a different population after 5 years. The
ideal approach to constructing growth references locally
would be through a prospective, adequately powered and
specifically focused study. Till such standards become
available, we provide areasonabl e alternativeto fulfil the
need for children aged 0-19 years. Following earlier
reports [11] we reassessed the appropriateness of WHO
Growth Standards using dataon healthy childrenin India,
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and proceeded to develop India-specific anthropometric
growth references across ages and for both genders of
children and adolescents. This was possible because a
healthy representative sample of under-5 year-old children
could be selected from four different national surveysover
thelast 15 or soyears, and similarly, ahealthy sample of 5-
to 19-year-old children could be sel ected from the CNNS,
using similar criteriafor health asusedintheWHO MGRS

VoLUME 61—MAY 15, 2024



32 ANTHROPOMETRIC GROWTH REFERENCES FOR INDIAN CHILDREN AND ADOLESCENTS

study [16] as used by WHO [7] aong with additional
biomedical parameters(Fig. 1) making theanalytical data
more robust. The present references were al so devel oped
by the same conventional GAML SS[17] techniqueaswas
used by WHO[16].

The present references were consistently lower than
the WHO growth standards (Fig.3). Thus, with these
references, the estimates of growth faltering in Indian
children and adol escentswere reduced by ~40-80% across
different metrices in comparison to those derived from
WHO growth standards (Tablel ).

A caveat isthat the present derived reference should
only be applied for children aged 4 months and above,
since in the healthy subsample of children had a limited
representation of children upto 3 months of age.
Therefore, the WHO Growth Standards should be
recommended for infants upto 3 months of age.

A high prevalence of undernutritionisusually reported
inlow- and middle- income countries surveyswhen WHO
Growth Standardsare used [ 18]. However, several studies
havecritically examined thevalidity of the WHO Growth
Standards for different populations, and a systematic
review of the comparison of the use of regional growth

references against the WHO Growth Standards has
recommended the adoption of regional standards for
growth [19]. Whileamethod of creating synthetic growth
reference charts by incorporating information from
existing reference growth studies has al so been suggested
[20], there are no studies, to our knowledge, that have
critically examined the appropriateness of the WHO
standard, or the generation of contextual standards by
using local healthy child populations defined by the
stringent inclusion criteria that were used by WHO to
developtheglobal standards.

Given that the NFHS-5 has shown an increase in the
prevalence of overweight children from 9.9% to 13.8%
compared to NFHS-4, it seems likely that the
supplementary programs are having some effect on the
right-hand tail of this distribution already. Using the
present overwei ght cut-offs, the preval ence of overweight
is much more, and this points to a serious emerging
problem of double burden of malnutrition (DBM) in
Indian children, which may bethetip of theiceberg, asan
analysis of metabolic indicators of obesity in the CNNS
showed that over 50% of adolescent children, whether
normal weight, underweight or stunted, had at least one
biomarker (high blood glucose, triglyceridesor high blood

Tablell Comparison of thePrevalence (95% CI) of Growth Falteringand Over weight or Obese Derived by WHO Standard and
Indian Referencefor Indian Children and Adolescents(Under 5y: NFHS-5and Above5y: CNNS)

Sandard Prevalence (%) with 95% CI
<5y 5-9y 10-14y 15-19y
Sunting
WHO 35.5(35.2,35.9) 20.8(20.1,21.5) 24.9(23.9, 26.0) 28.9(27.7,30.2)
India 15.5(15.3,15.8) 6.2 (5.8, 6.6) 7.4(6.8,7.9) 55(5.1,6)
Underweight
WHO 32.1(31.8,32.5) 30.5(29.5, 31.4)
India 16.9(16.6,17.1) 5.4(5,5.7)
Wasting
WHO 19.2(18.9, 19.6)
India 10.9(10.6, 11.2)
Thinness
WHO 19.3(18.6, 20.0) 22.9(22.0,23.8) 17.0(16.2,17.7)
India 5.3(4.9,5.7) 5.7(5.2,6.1) 3.2(2.8,35)
Overweight (WHZ >1) or Overweight (BAZ>1)
WHO 9.0(8.8,9.2) 6.3(5.7,6.8) 7.5(6.8,8.2) 4.3(3.9,4.7)
India 13.8(13.5, 14.0) 12.0(11.2, 12.9) 12.7 (11.7, 13.6) 11.9(11.0,12.9)
Overweight (WHZ >2) or Obese (BAZ >2)
WHO 3.4(3.3,3.5) 2.1(1.9,24) 1.3(1.1,15) 0.05 (0.01, 0.09)
India 4.4(4.2,4.6) 2.8(25,3.1) 1.6(1.4,1.8) 0.79(0.59, 0.98)

WHO World Health Organization, BAZ Body massindex-for-age z-score, WHZ Weight-for-height z-score
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WHO growth standards.

WHAT THIS STUDY ADDS?

¢ The distribution of growth metrics among ‘healthy’ children and adolescents of India deviate significantly from the

* New growth references for Indian children and adolescents, based on ‘healthy’ participants were developed,
which are nationally representative and could be more suitable for routine clinical use and for informing policy.

e Estimates of the prevalence of growth faltering among Indian children and adolescents reduced by
approximately half using these references in comparison to WHO growth standards.

pressure) of excessnutrition[21]. Thisisbecause Indians
are likely to have a greater adiposity for agiven BAZ or
WHZ [22], but this surprising finding is somewhat
vindicated in the increased preval ence of anthropometric
overweight indifferent age groups (13.8%, 12.0%, 11.7%
and 11.9% for < 5y, 519y, 10-14 y and 1519 y
respectively) when the present standard is applied to the
NFHS5 and the CNNS populations. Further, the
underestimation of possiblerisk of overweight (WHZ > 1;
14% vs 9%) divertspolicy action away fromthe emerging
epidemic of overnutrition and DBM inthisage group.

A strength of thisstudy isthe use of dataextracted from
four different national surveysover different timesand that
the age-specific mean HAZ, WAZ and WHZ of the
extracted anal ytical sampleare consistent acrossthe upper
four deciles and the uppermost decile (Web Fig. 2) for
under-5-year-old children. The 5-19 year data from the
CNNS s recent, nationally representative and employed
predefined criteria, including biochemistry, to select
participants for analysis. The extreme measurements at
both ends were also removed before analysis to avoid
undue variability by unknown and unobserved factors,
which are expected to partiadly account for the
measurement error. The limitations are lack of adequate
data for 0-3 months age, ‘intersurveyor’ variability in
measurements, which is mostly random in largescale
surveys, and some dissimilarity in selection criteriafrom
theWHO M GRS dueto non-availability of relevant data.

It could be argued that that the ‘affluent
neighbourhood’ in South Delhi that were sampled for the
WHO MGRS represented the most privileged and were
therefore best suited for selecting children free from
environmental constraintsfor child growth. However, we
believe that environmental growth constraints among the
richer families selected by us are broadly comparable,
given the additional socio-demographic selection criteria.
Further, these children are more representative of the
national population.

The evidence presented here and from the systematic
review [19], argues that the one-growth standard-fits-all
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approach for deriving population estimates of
anthropometric growth faltering could be misleading.
However, these findings need validation through
prospective and focussed studies for developing a more
robust evidence base. In the interim, Indian stakeholders
could consider using the present growth references for
routineclinical useand for informing policy after factoring
for the potential barriersand logistic challenges.
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ORIGINAL ARTICLE

Nurse-Guided Mater nal I nterventional Packagefor Neonatal Stress—
A Randomized Controlled Trial

Sanjoli,! Anupama Choudhary,! K anya M ukhopadhyay,? Seema Chopr a3

INational Institute of Nursing Education Chandigarh, India
Department of 2Pediatrics and 3Obstetrics and Gynecol ogy, Postgraduate I nstitute of Medical Education and Research (PGIMER),
Chandigarh, India

ABSTRACT

Objective: To assesstherol e of nurse-guided maternal interventional packagefor reducing stress behaviour among preterm neonates
admitted in neonatal intensive careunit (NICU).

Methods: A randomized controlled trial was conducted among 100 mothers and their newborns delivered preterm and admitted
consecutively inthe NICU over 4 months. Mothersin theintervention group (n = 50) received education and demonstration regarding
theuse of maternal touch, facilitated tucking, kangaroo mother care (KM C), non-nutritive sucking (NNS), nesting and maternal voice
alongwith a handout in local language for five consecutive days, while those in the control group (n = 50) received routine care
including KMC and NNSfor five consecutive days. Neonates were assessed before and five days after enrolment or intervention by
using modified Infant Positioning Assessment Tool (IPAT), Neonatal Stress Scaleand Preterm Neonate's Behaviour Assessment Scale.

Results: The mean (SD) score of positioning was significantly higher in the intervention group as compared to control group [9.62
(1.17) vs6.58 (1.72), P < 0.001]. The median (IQR) score of stresswas significantly lower in the intervention group compared to the
control group[7 (7,10) vs 11(8,12.75), P = 0.004]. Themean (SD) scoresfor the autonomic and visceral subsystem behavioral response
were significantly higher in the intervention group [5.28 (1.4) vs 3.25 (1.0), P < 0.001]. Mean (SD) attention interaction subsystem
behavioral response scorein theintervention group was significantly higher compared to the control group [2.96 (1.2) vs 1.85(0.9), P
=0.001].

Conclusion: Mothers can be guided by nurseson neonatal stress behaviour and how to handle neonatesin NICU, which significantly
improves positioning and behavioral scoresand reduces stress scores.

Keywords: Behavioral response, Neonatal stress, Positioning, Preterm

Trial Registration: Clinical Trial Registry-India CTRI/2022/07/043693 Published online: March 14, 2024; P11:S097475591600612

INTRODUCTION doctors and nurses (such as weighing, radiographs, skin

breaking proceduresetc.) arethemajor stressorsthat cause

Around 15 millioninfantsare born prematurely every year,
with an average preterm birth rate of 11% [1]. In 2020,
3.02 million preterm babies were born in India [2].
Premature birth poses significant stress for mothers and
babies as they spend several months in the Neonatal
Intensive Care Unit (NICU) due to severe morbidities.
Unfortunately, the environment in the NICU is very
different fromtheintrauterinelife[3]. It hasbeen seenthat
premature neonatesmay be exposed to approximately 134
stressful proceduresduring their first two weeksof life[4].
Light, noise, sound, interventions, routine handling by
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stressreaction inthe preterm neonates[5].

Preterm neonates exhibit stress behaviours alongside
autonomic, motor, attention and state systems. Increased
heart rate, facial grimacing, fussing, limb extension,
hyperalert, arousal, covering eyes, finger splay etc. are
some of the stress behaviours that occur following
exposure to a stressful event [6]. Stress in the neonatal
period can lead to cognitive impairments, poor motor
skills, learning disabilities, psychosocial issues, lack of
social control, and impulsivebehaviour later inlife[7].

Controlling of NICU environment, family-centred
care and appropriate handling can reduce the stress and
improvelongterm outcomes. Devel opmentally Supportive
Care(DSC) isoneof themodelsfor interventionsthat are
used to promote the behavioral organization of neonates,
reduce stress, protect the sleep rhythms, enhance the
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physiological stability and promote the growth and
maturation[8].

Nurses have an important role as main caregivers,
although they cannot taketherole of family, they can assist
mothers by educating them in giving consistent and
comforting carefor their newborns. Thefamily isseen as
the sentinel entity in nurturing a preterm neonate so
development care focus should be directed at the family,
especially themothers[9]. Thereisemerging evidencethat
mother-infant interaction playsacrucia rolein controlling
theinfant stress behaviour aswell as moulding the infant
behaviour and physiology [10]. We planned this inter-
ventiontrial whereintheimpact of nurse-guided education
of mothers delivering preterm neonates was assessed in
termsof estimatesof neonatal stressin NICU.

METHODS

A randomized controlled trial was conducted in the level
1l NICU of tertiary centre in North India over four
months' duration, from August to November 2022. Prior
approval was obtained from Institutional Ethics
Committeefor conduct of the study.

Preterm neonates (born before 37 weeks of gestation)
andtheir motherswereincludedin thestudy after obtaining
written informed consent from mothers. Babies on high
frequency ventilation, persistent pulmonary hypertension
and those born to sick mothers were excluded. Preterm
neonates admitted consecutively in the NICU were
randomized to either the intervention arm or the control
arm. Randomi zation was donethrough computer generated
random numbers and allocation conceament was
guaranteed by the use of sequentially numbered, opague
and sedled envelopes. It was done by an independent
person not involved in the conduct of the study.

After baseline assessment, mothersin theintervention
group were trained with the nurse-guided interventional
package for 5 days to reduce neonatal stress behaviours.
The package included education, information and
demonstrationsregarding handling of thebaby andtherole
of maternal touch, maternal voice, facilitated tucking,
nesting, kangaroo mother care (KMC) and non-nutritive
sucking (NNS). After the nurse gavethe demonstration to
themother, areturn demonstration for the samewastaken
fromthe mother and her doubts, if any, werecleared. Daily
reinforcement was done and motherswere and motivated
to performtheinterventions. Positioning was performed 3-
4times, KMCwasdoneat least 4 hours/day and, NNSwas
practiced 3-4 times/day. The preterm neonates in the
control group weregivenroutinecarealongwithKMC and
NNS for 5 days and reassessed. To avoid contamination,
babiesin thetwo groupswere kept in separate cubiclesin
theNICU.

INDIAN PEDIATRICS

The tools used for data collection included the
maodified sociodemographic scale by Kuppuswamy [11],
clinical profile, modified Infant Positioning Assessment
Tool (IPAT) [12], Neonatal Stress Scale[13] and Preterm’s
Neonate Behavioral Assessment Scale[14]. ThelPAT isa
validated and reliable tool which is used to evaluate the
posture of premature infantsin six areas of the body i.e.
head, neck, shoulders, hands, hips/pelvis, and knees/
ankles/feet with cumulative scores ranging from 0-12. A
score of 12 is the ideal cumulative score, 9-11 is an
acceptable cumulative score and score of 8 indicates need
for repositioning. Neonatal Stress Scaleisaself-structured
tool consisting of 24 components which cover four
domains i.e. autonomic, motor, attention and state, to
assess neonatal stress. A score of 0-8 represents mild
stress, a score of 9-16 represents moderate stress and a
score of 17-24 represent severe stress. Preterm’s Neonate
Behaviora Assessment Scale has two subsystems:
autonomic/visceral subsystem and the state regulation and
attention-interaction subsystem. The total score of
autonomic/visceral subsystem rangesfrom 0-8; score of 5-
8 represents normal behavioral response, 2-4 represents
suspected abnormal behavioral response, and score < 1
indicates definite abnormal behavioral response. Thetotal
score of state regulation and attention-interaction
subsystem ranges from 0-6; score of 4-6, 2-3, and <1
represent normal, suspected abnormal and abnormal
behavioral response, respectively. All babies were
assessed for positioning, stressand behavioral responseat
enrolment and 5 days after intervention or enrolment inthe
intervention and control groups, respectively.

Sample size of 98 neonates, 49 per group, was
calculated using Open Epi Menu App by considering the
mean (SD) difference of Stress Behaviour Score of 5.46
[15] at 80% power and 95% ClI.

Satistical analysis: Data was entered in SPSS software.
Descriptive statistics were used for baseline charac-
teristics. Chi-squaretest, Bowker’'sMcNemar's, and was
used to compare continuous data between thetwo groups.
Unpairedt- test, Paired t-test, or Wilcoxon sign ranked test
were used for intragroup comparison. Mann Whitney U
test was used for skewed numerical datacomparisons. P <
0.05wasconsidered statistically significant.

RESULTS

A total of 105 preterm neonates were assessed for
digibility; of these, 100 eligible neonates were enrolled
and randomized to the intervention (n = 50) and control
group (n = 50). See Fig. 1. Table | shows the baseline
characteristics of enrolled preterm neonates. Except one,
al preterm neonates had respiratory distress. At
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| Assessed for eligibility (n= 105) |

Enrollment |

—_—

Excluded (n=5)
Persistent pulmonary hypertension (n=3)
High frequency ventilation (n=2)

| Randomized (n = 100) |

| Allocation |
Allocated to intervention arm (n = 50) Allocated to control arm (n = 50)
Received allocated intervention (n = 50) Received routine care (n = 50)
| Follow-Up |
Died (n=3) Died (n=2)
| Analysis |

| Analyzed (n=47) |

| Analyzed (n=48) |

Fig. 1 Flow of study participants

Tablel BaselineChar acteristicsof Enrolled Neonates

Variables Intervention Control
group (n=50) group (n=50)
Gestational age (wks)? 30.1(2.7) 30.7(3.2)
Birthweight (g)2 1179.2 1339.7
(365.1) (540.6)
Male 27 (54) 33(66)
Appropriatefor gestational age 29 (58) 33(66)
Ageat enrolment (d) @ 7.1(3.8) 6.4(3.9)
Respiratory support 33(66) 31(62)
(Nasal CPAP) at enrolment
Socioeconomic Class (as per Modified
Kuppuswamy scale 2021)
Upper 1(2 4(8)
Upper middle 12 (24) 8(16)
Lower middle 18(36) 19(38)
Upper lower 19(38) 19(38)
Maternal education
Noformal education 2(4) -
Primary 2(4) -
Middle 10 (20) 8(16)
Matric 3(6) 8(16)
Inter/diploma 8(16) 19(38)
Graduate 20 (40) 11(22)
Postgraduate 5(10) 4(8)

Data expressed as n (%) and 2mean (SD), CPAP Continuous Positive
Airway Pressure

INDIAN PEDIATRICS
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enrolment, most of the neonateswere receiving orogastric
feeding; 84% (n = 42), and 72% (n = 36) neonatesin the
interventional and control group, respectively. Of these,
64% (n=32) intheinterventional group and 66% (n = 33)
in the control group were receiving exclusive expressed
breastmilk.

Tablell showsasignificantimprovement inthelevel
of stressand in positioning and behavioral responseinthe
intervention group as compared to the control group after
theintervention.

Table Il shows the intergroup and intragroup
comparison of scores of positioning and behavioral
response in terms of autonomic, visceral subsystem and
state-regulation, attention interaction subsystem and
neonatal stress scores. Scores of positioning and
behavioral response in terms of autonomic, visceral
subsystem and state-regulation, attention interaction
subsystem in the intervention group were significantly
higher than the control group following intervention.
There was also a significant improvement in the scores
within the intervention group but no significant change
wasobserved in control group.

Therewasasignificant reductioninthe median scores
of stress after the intervention, compared to the control
group. There was also significant improvement in the
median scores within the intervention group but no
significant change was observed within control group.
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Tablell Comparison of Positioning and Sress, Autonomic, Viscer al and State Regulation Attention I nter action Subsystem

Variables Preintervention Pvalue Postintervention Pvalue
Intervention  Control group Intervention  Control group
group (n=50) (n=50) group(n=47) (n=48)
Positioning?
Ideal positioning (score 12) 0 0 1.00 4(8.5) 0 <0.001
Acceptable positioning (score 9-11) 5(10.0) 4(8.0) 41(87.2) 7(14.6)
Need for repositioning (score < 8) 45 (90.0) 46 (92.0) 2(4.3) 41 (85.4)
Neonatal Sress Score?
Mild (1-8) 1(2.0) 2(4.0) 0.78 30(63.8) 16 (33.3) 0.004
Moderate (9-16) 45(90.0) 43(86.0) 17(36.2) 30(62.5)
Severe(17-24) 4(8.0) 5(10.0) 2(4.2)
Domain 1: Autonomic and Visceral Subsystent
Normal behavioral response (5-8) - 1(2.0 0.27 32(68.1) 4(8.3) 0.001
Suspected abnormal behavioral response (2-4) 38 (76.0) 32(64.0) 13(27.7) 36 (75.0)
Definiteabnormal behavioral response (< 1) 12 (24.0) 17 (34.0) 2(4.3) 8(16.7)
Domain 2: Sate Regulation and Attention Interaction Subsystem®
Normal behavioral response (4-6) - - 14 (29.8) 2(4.2) 0.001
Suspected abnormal behavioral response (2-3) 29 (58.0) 25 (50.0) 0.55 24(51.1) 24 (50.0)
Definiteabnormal behavioral response (< 1) 21(42.0) 25(50.0) 9(19.1) 22 (45.8)

Data expressed as n (%), @8Modified Infant Positioning Assessment Tool, PNeonatal Sress Scale, Preterm Neonate's Behavior
Assessment Scale.

DISCUSSION Table |11 Scores of Positioning, Autonomic, Visceral
Subsystem and Sate Regulation, Attention Subsystem and
For the optimum devel opment of apreterm, adequate and Neonatal StressScores

appropriate nurturing in the neonatal intensive care unit
(NICU), that is attentive and responsive caregiving are
necessary steps|[16]. Appropriate nesting can be practiced
inthe NICU to achieve optimal position andisastandard ~ Positioning

Variables Intervention Control Pvalue
group group

developmentally supportivepositionwhichmaximizesthe  Preintervention®  6.38 (1.67) 5.80(1.72)  0.092
stability of the neonate and promotes behavioral ~ Postintervention® 9.62(1.17) 6.58(1.72) <0.001
organization. Pvaue <0.001 0.078
. . ) Domain 1: Autonomic and Visceral Subsystem
We observed a significant improvement in the Preintervention® 2,68 (1.13) 226/(1.27) 0,09
positioning, neonatal stressand behavioral responseinthe oo £og (1.49) 3.25(1.07) <0.001
neonates after the intervention. The improvement in
. . Pvaue <0.001 0.237
positioning was reflected in the IPAT scores after the o Lati g . .
intervention whichisconsistent with the resultsof astudy Dom nz “Qfate Regulation and Attention Interaction Subsystem
by Jeyabarathi et a who reported that following Prapterventlgnab 1.86(0.85) 164(0.77) 018
implementation of nesting among high risk newbornsthere ~ Postintervention®  2.96 (1.23) 185(0.94) <0.001
Pvalue <0.001 0.14

wasasignificant improvement in positioning score[17].
_ . _ . Neonatal Sress Score®
The stress associated with the preterm birth s pgpterventions 12(10,1225)  11(10,14)  0.73

particularly more in the initial weeks after birth when  pogintervention® 77, 10) 11(8, 12.75) < 0.001
maximum interventions are done and the neonate is sick. Pvalue <0.001 0.16
Thepreterminfantsshow signsof stressasreflectedinthe ——— _ A :

tonomic. motor and state attention subsvstem. DSC Preintervention n= 50 per group; PPostinterventionn= 47 and n= 48
fau o . Sy T in the Intervention and Control groups respectively; Data expressed as
interventions such as KMC, NNS, facilitated tucking, mean (SD) or “median (IQR)
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and NNS.

WHAT THIS STUDY ADDS?

¢ Involvement of mother in the care of the preterm neonates admitted in NICU not only reduces the stress related
behaviours but also increases the mother-infant bonding by involvement of mother in positioning, nesting, KMC

maternal touch and maternal voice help to minimize the
stress and promote the growth and maturation of preterm
neonates. Our study showsthat the statistically significant
reduction was achieved in the level of stressin preterm
neonates after the implementation of intervention. The
similar findingsfrom Shin et a and Namzoo et al showed
that mother’s voice and lullaby practices improved the
physiological parameters in the intervention groups
[18,19]. Ibrahim et a showed asignificantimprovementin
the behavioral organization in the preterm neonates who
werenursed inthe NICU in nesting position as compared
to the group receiving routine NICU care with traditional
positionswithout nesting [20].

Parental involvement especially that of mother inthe
DSC of neonates hel ps to minimize the stress among the
preterm neonates and promotes optimum growth and
development. This is supported by the findings of our
study aswell asthat by Byerset al whereintheinfantswho
had received developmentally supportive family-centred
care showed lesser behavioral stresssigns[9].

The strength of our study includes a randomized
control design. The interventional package was found to
be effective and could be taught to mother by the nurses.
Limitationsof our study includeasmall samplesizedueto
limited time period and that it could not be blinded dueto
nature of the study.

We conclude that mothers can be trained by nurses
regarding developmentally supportive care which can
reduce stressand improve behavioral responsein neonates
admitted in NICU.

Ethics clearance: Institutional Ethics Committee, PGIMER
Chandigarh with reference number 1EC-INT/2022/M Sc-118,
dated Mar 4, 2022.

Trial Registration: Clinical Trial Registry-IndiaCTRI/2022/07/
043693.
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ABSTRACT

Objective: To assesstheimpact of the COVID-19 pandemic associated governmental restrictions on physical activity and sedentary
behavior of school-going adolescentsin Indiaand its effect on nutrition and health status.

M ethods: Thiswas a before-after natural experiment study that recorded paired data of 449 (206 boys) school-going adolescents.
COVID-19 related governmental measures (March 24, 2020 till February 2021) were taken asthe natural experiment. The changein
proportion of adolescents who met the recommended amount of physical activity guidelines and change in sedentary and dietary
behaviorsand body massindex (BMI) were compared.

Results: The proportion of adol escents performing adequate physical activity decreased from 33.9%t0 30.7% (OR 1.2,95% Cl 0.9,1.6)
during the pandemic. Fruit intake increased by 8.1% during the pandemic while junk food intake decreased by 17% during the
pandemic. Mean (SD) BMI z-scoresincreased from-0.7)1.4) to-0.5)1.3) (P < 0.001).

Conclusion: Whiletherewasasmall decreasein the proportion of physically active adolescents during the pandemic, ashift towards
healthier dietary habitswas seen.

K eywor ds: Accelerometer, Lifestyle behaviors, Junk food, MVPA, Natural Experiment, Sedentary

Published online: April 05, 2024; PI1:S097475591600625

INTRODUCTION moderate to vigorous intensity activity is one that is

The World Health Organization (WHO) defines physical performed at greater than 3 timesthe intensity of rest [1].

- g WHO recommends an average 60 minutes/day of
activity as any bodily movement produced by skeletal . . ) . .
muscles that requires energy expenditure [1]. Physical moderate to vigorous intensity physical activity (MVPA)

inactivity is among the leading of mortality inaweek; and vigorousintensity physical actmty suchas
. am thoseto strengthen musclesand bonesat least 3timesina
worldwide [1]. Globally, 81% of adolescents aged 11-17 T . S
: . ) o week in children and adolescents[7]. ‘ Exercise’ isasub-
years were insufficiently physically active in 2016 [2]. . o ;
. o . category of physical activity and may be defined as
Physical activity decreases as the age increases [3-5]. ) ; g . "
. . . physical activity that is planned, structured, repetitive,
Physical activity may be expressed in terms of types (e.g. . : ;
. . ) . and purposive in the sense that improvement or
aerobic, strengthening, flexibility etc.), duration, . .
) ) . maintenance of one or more components of physical
frequency, and intensity [1,6]. On an absolute scale, light fitnessisan objective’ [§]
intensity activity refers to activity that is performed at d '
activity among adolescents. However, during the COVID-
19 pandemic, about 1 hillion children and adolescents

Correspondenceto: Dr. Supriya Thapar, Department of Family
Medicine, Care and Public Health Research Institute (CAPHRI),

Maastricht University, Netherlands. were affected by school closures worldwide [9]. The
supriya.thapar @maastrichtuniversity.nl school closure along with other measures such as home
Received: May 09, 2023, Initial review: July 30, 2023; confinement led to many indirect consequences for

Accepted: Feb 18, 2024. adol escents such as sleep disturbances, mental disorders,
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social isolation and changein lifestyle behaviors such as
physical activity, sedentary and dietary behaviors [10].
Preliminary evidence suggests a decreasing trend in
physical activity levelscoupled with anincreasein screen
time [11-14]. However, a multicountry study showed an
increase in proportion of physically active adolescents
from before to during pandemic in Colombia, Spain and
Italy [15]. A systematic review of changes in physical
activity around the world during COVID-19 pandemic
showed an average decrease of 17 minutes/day of MV PA
inchildren and adolescentsaged 4-18 years[16]. A similar
decreasein physical activity during the pandemicwasalso
noted in Indian adolescentsand youth[17,18].

School-based physical activity is likely to change
during pandemics like COVID-19 [19]. The aim of the
‘Impact of COVID-19 on the physical activity, sedentary
and dietary behavior of school-going adolescents
(ICPASA)’ study was to assess the effect of COVID-19
associated governmental restrictions on the health of
school-going adolescents. We compared the sedentary
behavior, nutritional status and dietary behavior of
adol escents before and during the COV I D-19 pandemic.

METHODS

The study was a before-after, natural experiment study
design wherein the baseline measurements were taken
before the pandemic (September 2018 - February 2019)
and follow-up measurements were done during the
pandemic (October 2020 - March 2021). Governmental
measures such aslockdown and school closuresstartedin
Indiaon the March 24, 2020.

The study participants included adolescents enrolled
inschoolsof Mohali, Punjab, India. Thestudy wasinitialy
planned as a cluster randomized trial. COVID-19 related
school closures, limited theinterventional design and the
pandemic related governmental measuresweretaken asa
natural intervention. A total of 20 schools, 10 government
(public) and 10 private schools, were randomly recruited
for the study following permission from the Department of
Education, Punjab. The details of school selection and
recruitment were described earlier [20]. The study was
approved by the Institute Ethics Committee and registered
inatrial registration.

Peoplewere asked to stay at hometo avoid exposureto
the coronavirus and observe physical distancing when
stepping out of the housefor essential services. The school
summer break cameto anendinthefirst week of July after
which both public and private schools gradually started
online education whilethey werestill closed.

Baseline measurements were conducted before the
pandemic (2018-19). Schoolsthat had ahigher number of

INDIAN PEDIATRICS
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absentees on the day of data collection were revisited for
the second time to maximizethe responserate per school.
Physical activity, sedentary and dietary behaviors were
measured using amodified version of the Global School-
Based Student Health Survey (GSHS) 2006 questionnaire
which encompasses school-time MVPA, strengthening
exercises and transport domain related physical activity
(PA) [21]. Questions related to leisure-time PA were
included from Baecke questionnaire [22], and those
related to recess-time PA were included from Physical
Activity Questionnaire for older Children (PAQ-C) [23]
(Web Table ). Anthropometric measurements of height,
weight and waist circumference were recorded. Body
Mass Index (BMI) was manually calculated by the
standard formulausing height and weight measurements.
The objective measures of physical activity using
accelerometer ActiGraph GT3x-BT were recorded in a
sub-sample. Students were given verbal instructions to
wear ActiGraphs for 7 days mounted on the right side of
thewaist in front of theright hip at all times except while
sleeping or performing water activities such as swimming
and bathing. The raw datarecorded in the Actigraph was
converted into objective activity using the ActiLife6
software. Datawas considered valid if the accel erometer
wasworn for at least 3 daysaweek (minimally two week
daysand 1 weekend day) and for at least 480 minutesina

day.

As per the government’s guidelines a hybrid mode of
both online and offline classes were adopted by most
schools and schools were opened in a phased manner
starting October 2020 when all schools that participated
during baseline were approached for follow-up measure-
ments. The same students who participated in baseline
measurements (6th to 8th class) wereincluded in follow-
up measurements approximately two years later (8th to
10thclass).

For the follow-up measurements, a few questions
related tolifestyle behaviorswereincluded inthemodified
GSHS 2006 questionnaire used during baseline data
collection and was pretested in asimilar population. See
Web Tablell. Datacollection of self-report measures of
physical activity, sedentary and dietary behavior which
started in October 2020 was conducted via online
questionnairewhilethe schoolsweretill closed. Physical
activity was measured objectively with an accelerometer
and subjectively with aquestionnaire. As regular classes
resumed by January 2021, students who participated in
baseline measurements and attended schools during the
pandemic were approached for objective physical activity
measures using ActiGraph and anthropometric measure-
ments. Anthropometric measurements of height, weight
and waist circumference were recorded. BMI was
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calculated using the formulaweight (kg) /height (m?) and
computed into BMI z-scores as per the 2007 WHO
references[24]. ActiGraphswere selectively handed out to
students whose Acti Graph measurements were recorded
during baseline and who were present on the day of data
collection. Datacollection was done adhering to the | atest
guidelinesissued by the government to prevent the spread
of COVID-19.

The change in proportion of adolescents reaching the
recommended level of physical activity using self-reported
measures as per WHO guidelines was the primary
outcome of the study. Secondary outcomes included
lifestyle changes in adolescents in terms of physical
activity and sedentary behaviors; dietary modifications,
objective measures of physical activity (assessed in a
subsample) and changein anthropometry (BMI and waist
circumference) were assessed as indicators of under-
nutrition and overweight/obesity.

Satistical analysis: IBM SPSS Statistics for Windows
(version 28) was used for statistical anayses. The
differences between paired proportions were assessed
using the McNemar test and reported as odds ratio with
95% confidence interval (Cl). The comparison of
continuousvariableswas performed with paired-samplest
testsfor before-after differencesand independent samples
t test for between group differences. Two-sided P values<
0.05wereconsidered statistically significant. The 95% ClI

Planning of the study

I

Permission from Department of
Education to conduct study

Selection of schools by
random sampling (n=20)

|
[
[

10 public schools

43

for oddsratio of paired observationswas computed using
anonlinecalculator (http://vassar stats.net/propcorr.html).

RESULTS

A total of 1308 students were approached and 1086
students (83%) participated in the baseline measurements.
The flow of the study participantsis shownin Fig. 1. 20
schools participated at baseline while 18 schools
participated in thefoll ow-up measurements astwo private
schoolsdropped out included unwillingnessto participate,
not enough attendance, or other pandemic related
prioritiesat thetime. Therewereno statistically significant
differences between the baseline characteristics of those
adolescents who participated in the study versus who
dropped out/ refused to participate after the initial
recruitment (data not shown).

Tablel showsthe socio-demographic characteristics of
449 participants at basdline. Table |11 describes the
adolescents' physical activity, sedentary and dietary
behaviors recorded using the modified GSHS question-
naire. Table Il shows paired data of anthropometric
indices of 308 adolescents categorized by gender and
school type. Table IV illustrates the results from objec-
tively measured physical activity and sedentary time (n=
37) usingActiGraph wGT3x-BT. When adjusted for wear
time, thetimespentinlight physical activity and countsper
minutewerelower during the pandemic than before.

10 private schools

Schools visited for consent and willingness
to participate

[ ]

[ Recruitment of schools (n=20) (44 students/school)

Baseline measurements (September 2018 —February 2019)

} !

{

)
] 1

Questionnaire: PA, sedentary
& dietary behavior

Objective PA in sub- Anthropometric

i g Interviews
sample using ActiGraph measurements

Designing the physical activity intervention

Protocol due
to COVID-19 [

Intervention could not
take place

10 public schools

Follow-up measurement in same population
(November 2020—March 2021)

Questionnaire: PA, sedentary &
dietary behavior (n=449)

8 private schools
Anthropemetric

measurements (n=308)

Repeat Objective PA using
ActiGraph (n=37)

Data Analysis

[ J

Fig.1 Criteriaof School Selection and Recruitment
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Table | Demographic Profile of Participants at Baseline
(n=449)

Characteristics Value
Age?y 12.9(1.2)
Boys 206 (45.9)
Government School 256 (57)
Private School 193 (43)
Parental Education

« Maternal literacy? 263 (59.4)

« Paternd literacy® 335(76.8)
Body massindex (BM1)2, kg/m? 17.9(3.2)
Waist circumference?, cm 62.8 (8.3)

Data expressed as 2mean (SD) or n (%); Missing values’n = 6
and®n= 13

The follow-up survey on behavior and perceptions
about thelifestyle during home confinement reported that
180 (40.8%) adol escentsreceived physical activity related
assignmentsfrom school such asdoing yogaat homeona
daily or weekly basis during school closures. Most
adolescents reported spending less than two hours of
screen-timefor school assignments (n =317, 71.0%) and
screen-time for leisure (n = 349, 78.1%). While 167
(37.2%) adolescents reported to have gained weight, 163
(36.3%) did not perceive weight gain and 119 (26.5%)
wereunaware of changeinweight.

DISCUSSION

The present study reports an increase in BMI and a
decrease in physical activity of adolescents during the
pandemic. The proportion of adolescents with adequate
physical activity levels according to WHO guidelinesin
the current study was comparable to another study
reporting Indian data [25]. There was a small, non-
significant decrease in this proportion during the

PHYSICAL ACTIVITY OFADOLESCENTS

pandemic. There was a shift towards healthier dietary
patterns during the pandemic with adol escents eating more
fruits and less junk food. Thisisin contrast with studies
from other countries that reported unhealthy dietary
patterns during home confinement [15,26]. The healthier
shift in the current study may have resulted from families
preferring home-cooked food and opting for healthier
snacking optionslikefruits. During thistime, many small
businesses including restaurants serving junk food were
closed or completely shut down. Additionally, the general
preference to avoid unhygienic practices that may be
involved in preparation of junk food, including avoidance
of contact with unknown persons, may have contributed to
asignificant decreaseinitsconsumption.

The BMI and waist circumference as anthropometric
indices of obesity increased significantly during the
pandemic. This significant increase was also reflected
within subgroups asper gender and school types. Thegain
in BMI1Z score from underweight towards normal weight
category may beresult of consumption of more fruitsand
less junk food with a healthier behavior of adolescents
during the pandemic.

There was limited data for accelerometry during the
pandemic as fewer students attended schools. While the
datareportsanincreaseinwear timeduring the pandemic,
themean counts per minute (CPM) decreased significantly
during thistime. Datafurther reportsasignificant decrease
in light PA, and no significant increase in moderate to
vigorous physical activity (MVPA). This reduction in
CPM may be explained with the type of PA performed by
the adolescents. It is possible that adol escentswere doing
less light-intensity physical activity such as walking to
school every day, or housework like buying groceries, or
the house-work may have been divided among family
members. Therefore, even though datameasured in asub-
samplemay havelimited external validity, it still hassome

Tablell Comparison of Physical Activity, Sedentary Behavior, and Dietary Behavior (n =443)

Missing (n) Before COVID-19 During COVID-19 Oddsratio/ Mean Pvalue
Difference? (95% Cl)

Physically active? 6 150(33.9) 136 (30.7) 1.2(0.9, 1.6) 0.322
60 minutesdaily PA, d/wkP 6 4.8(2.4) 3.9(2.8) 0.9(0.6,1.2) 0.121
Stretching exercises, diwk? 4 4.0(2.3) 3.2(2.8) 0.9(05,1.2) <0.001
Leisure Time PA score® 21 9.9(2.5) 9.8(2.8) 0.1(0.3,0.4) 0.665
Sleeping for >8 h/d? 2 193(43.2) 222 (49.7) 1.3(1.0,1.7) 0.059
Fruit at least once/d? 4 298 (67.0) 334 (75.1) 1.6(1.2,2.3) 0.004
Vegetableat least once/d? 3 416 (93.3) 399 (89.5) 1.7(1.0,2.8) 0.046
Junk food at least 3 d/wk?@ 2 240 (53.7) 164 (36.7) 2.2(1.6,3.0) <0.001

Data presented as 2n (%) and mean (SD); “Leisure time PA was divided into 3 categories of Play, walk and cycle (from Baecke questionnaire) and
asked on a Likert scale ranging from 1=never to 5=very often. This score is the average of the sum of 3 scores. PA: Physical activity
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WHAT THIS STUDY ADDS?

e The adolescents adopted healthier dietary practices but had decreased physical activity during the pandemics
than before.

Tablelll Comparison of BM | z-Scoreby Gender and School

n Before COVID-19 During COVID-19 Mean Diff (95% CI) Pvalue
BMIZ score 308 -0.7(1.4) -05(1.3) 0.2(0.1,0.3) <0.001
Gender
Boys 143 -0.8(15) -0.7(15) 0.1(0.0,0.2) 0.019
Girls 165 -0.6(1.3) -04(1.1) 0.2(0.1,0.4) <0.001
School Type
Government 195 -1.0(1.2) -0.8(1.2) 0.2(0.1,0.3) <0.001
Private 113 -0.3(1.6) -0.1(15) 0.2(0.1,0.4) 0.012
Data presented as mean (SD); BMIZ Body massindex z-score
TablelV Comparison of Physical Activity of Adolescents(asM easur ed by Accelerometry)
Before COVID-19 (n=37) During COVID-19 (n=37) Mean Diff (95% Cl) P value
% wear timespentin MVPA 17.3(7.2) 18.0(6.5) -0.7(-3.0,1.6) 0.547
% weartimespentinLight PA  9.0(2.0) 8.1(2.0) 1.0(0.2,1.8) 0.020
% wear time spent Sedentary 73.7 (8.9) 73.8(7.7) -0.1(-29,2.7) 0.920
Counts per minute? 798.2 (297.5) 776.2 (278.4) -22.0(64.7,108.7) <0.001
MV PA > 60 minutes? 24 (65.5) 21(57.4) 1.7(7.0,0.4) 0.727

Data presented as mean (SD) or 2n (%). MVPA Moderate to vigorous physical activity, PA Physical activity

internal vaidity asit highlightsthechangesinintensity and
typesof physical activity in adolescentsduring that time.

The study results need to be looked at with certain
limitations. Theresponserate of onlinequestionnaireswas
low despite frequent reminders. Asthe schools gradually
started reopening, it became easier to reach out to
adolescents who physically attended schools. However,
many adol escents continued with online education astheir
parents did not consent to send their children to attend
schoals. A few familieswere displaced from their homesas
businesses/non-essential services were shutting down,
whileafew adolescents had finished middle schools, anda
few older adol escent boys had started working during the
pandemic to support their families. This led to a high
dropout rate of 59%. The sampleincluded for the purpose
of the study was representative of the total study
population at baseline. Anthropometric measurementsand
accelerometry could only be done for students who
attended schools. Theincluded samplefor accelerometry
was not representative of the entire sample population.
Therefore, the results of the objective data could not be
used to further describe or supplement the results of the

INDIAN PEDIATRICS

subjectivedatafrom the questionnaire.

TheCOVID-19related governmental regulationshad
avariedimpactin different countrieson lifestylebehaviors
like physical activity and dietary behaviors. These
differences arise due to the cultura differences between
countries, and the societal and environmental factors that
influence the behavioral choices made by adolescents.
Therefore, policiesaround physical activity, sedentary and
dietary behaviorsin future pandemics or natural disasters
must address societa inequalitiesand should beculturally
adaptable so that they do not ater the lifestyle of
adolescents.
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Ingtitute of Medical Education and Research (PGIMER),
Chandigarh. No.: NK/4026/Study, dated Jan 17, 2018; Ingtitute
Ethics Committee, Post Graduate | nstitute of Medical Education
and Research (PGIMER), Chandigarh. No. NK/6692/Study/525
dated Nov 05, 2020.

Contributors: ST: Initial draft of the paper, dataanalysis, MW:
Drafting and critically reviewing the paper; JST: Technical
inputs, analysisof results, ethicsapproval for the study; BW: the
statistical analysis, OV'S, AV, BW: Technical inputs, analysis of

VoLUME 61—MAY 15, 2024



46

data, refining, critical appraisal. All authors were involved in
conception, devel oping the methodol ogy and approved thefinal
manuscript.

Funding: None; ActiGraphs were loaned by Centre or
Overweight Adolescent and Children’s Healthcare, Maastricht
University Medical Centre, The Netherlands.

Competing interest: None stated.
REFERENCES

1

10.

11.

12.

World Health Organization. Global Recommendations on
Physical Activity for Health. Switzerland: World Health
Organization; 2010. Accessed on Jul 30, 2016.. Available
from: https://iriswho.int/bitstreanyhandl €/10665/44399/
9789241599979 eng.pdf?sequence=1

. Guthold R, Stevens GA, Riley LM, Bull FC. Global trends

ininsufficient physical activity among adol escents: apooled
analysis of 298 population-based surveys with 1-6 million
participants. Lancet Child Adolesc Health. 2020;4:23-35.

. Currie C, Nic Gabhainn S, Godeau E, International HNCC.

The health behavior in school-aged children: WHO
collaborative cross-national (HBSC) study: origins,
concept, history and development 1982-2008. Int J Public
Health. 2009;54:131-9.

. Dobbins M, Husson H, DeCorby K, LaRocca RL. School-

based physical activity programs for promoting physical
activity andfitnessin children and adolescents aged 6 to 18.
Cochrane Database Syst Rev. 2013;2013:CD007651.

. Cooper AR, Goodman A, Page AS, et a. Objectively

measured physical activity and sedentary timein youth: the
International children’ saccelerometry database (ICAD). Int
JBehav Nutr PhysAct. 2015;12:113.

. Physical Activty Guidelines Advisory Committee. 2018

Physical Activity Guidelines Advisory Committee Scientific
Report. Washington D.C.: U.S. Department of Health and
Human Services, 2018. Accessed on Sep 06, 2023.
Available from: https://health.gov/sites/defaul t/files/2019-
09/PAG_Advisory_Committee_Report.pdf

. Bull FC, Al-Ansari SS, Biddle S, et al. World Health

Organization 2020 guidelines on physical activity and
sedentary behavior. Br J Sports Med. 2020;54:1451-62.

. Caspersen CJ, Powell KE, Christenson GM. Physical

activity, exercise, and physical fithess: definitions and
distinctions for health-related research. Public Health Rep.
1985;100:126-31.

. Global Education Coalition Paris, France: UNESCO; 2020.

Accessed on Nov 15, 2020. Available from: https:/
en.unesco.or g/covid19/educati onresponse/global coalition
Guan H, Okely AD, Aguilar-Farias N, et a. Promoting
healthy movement behaviours among children during the
COVID-19 pandemic. Lancet Child Adolesc Health.
2020;4:416-18.

Xiang M, Zhang Z, Kuwahara K. Impact of COVID-19
pandemic on children and adolescents' lifestyle behavior
larger than expected. Prog Cardiovasc Dis. 2020;63:531-2.
TenVeldeG, Lubrecht J, ArayessL, et a. Physical activity
behaviour and screen time in Dutch children during the
COVID-19 pandemic: Pre-, during- and post-school
closures. Pediatr Obes. 2021;16:€12779.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

PHYSICAL ACTIVITY OFADOLESCENTS

Pietrobelli A, Pecoraro L, Ferruzzi A, et a. Effects of
COVID-19lockdown onlifestylebehaviorsin children with
obesity livinginverona, italy: A longitudinal study. Obesity
(Silver Spring). 2020;28:1382-5.

Zenic N, Taiar R, Gilic B, et a. Levels and changes of
physical activity in adolescents during the COVID-19
Pandemic: Contextualizing urban vs. rura living
environment. Appl Sciences. 2020;10:3997.

Ruiz-Roso MB, de Carvalho Padilha P, Matilla-Escalante
DC, et a. Changes of physical activity and ultra-processed
food consumption in adolescents from different countries
during Covid-19 pandemic: An observational study.
Nutrients. 2020;12:2289.

NevilleRD, LakesKD, HopkinsWG, et al. Global changes
inchild and adolescent physical activity during the Covid-19
pandemic: A systematic review and meta-analysis. JAMA
Pediatr. 2022;176:886-94.

MoitraP, Madan J. Impact of screentimeduring COVID-19
on eating habits, physical activity, sleep, and depression
symptoms: A cross-sectional study in Indian adolescents.
PL0S One. 2022;17:€0264951.

Roy S, Tiwari S, Kanchan S, Bajpai P. Impact of COVID-19
pandemic led lockdown on the lifestyle of adolescents and
young adults. medRxiv preprint. 2020. Accessed on Aug 30,
2020. Availablefrom: https://mwww.medrxiv.org/content/10.
1101/2020.08.22.20180000v1..full.pdf

Harrington DM, O’ Reilly M. The reimagination of school-
based physical activity researchinthe COVID-19 era. PL0S
Med. 2020;17:€1003267.

Thapar S, Willeboordse M, van Schayck OCP, et al.
Research protocol for a before-after comparison of the
impact of COVID-19 on physica activity, sedentary and
dietary behavior of school-going adolescents in Punjab,
India(ICPASA Study). Adv Nutr Food Sci,. 2022;7:128-34.
World Health Organization. Global school-based student
health survey (GSHS). 2006. Accessed on Feb 21, 2017.
Available from: www.cdc.gov/gshs or www.who.int/chp/
gshs/en/

Pols MA, Peeters PH, Bueno-de-Mesquita HB, et a.
Validity and repeatability of a modified Baecke
questionnaire on physical activity. Int J Epidemiol.
1995;24:381-8.

Kowalski KC, Crocker PR, Donen RM. The physical
activity questionnaire for older children (PAQ-C) and
adolescents (PAQ-A) manual. College of Kinesiology,
University of Saskatchewan. 2004;87:1-38. Accessed on Jan
15, 2018. Available from: https://www.prismsports.org/
UserFiles/file/PAQ_manual _ScoringandPDF.pdf

World Health Organization. Computation of centilesand z-
scoresfor height-for-age, wei ght-for-age and BMI-for-age.
World Health Organization. Accessed on Nov 10, 2022..
Available  from: https: //www.who.int/tool S/growth-
reference-data-for-5t019-year s/indicator s/bmi-for-age
Guthold R, Cowan MJ, Autenrieth CS, et a. Physical
activity and sedentary behavior among schoolchildren: A
34-country comparison. J Pediatr. 2010;157:43-9.
Ammar A, BrachM, Trabels K, et al. Effectsof COVID-19
home confinement on eating behavior and physical activity:
Results of the ECLB-Covid19 international online survey.
Nutrients. 2020;12;1583.

INDIAN PEDIATRICS

VoLUME 61—MAY 15, 2024



Web Tablel
Modified GSHS2006 Questionnaire (For Baseline Assessment)
Study Questionnaire

Name of School:
School Code No:
Student ID:

How old areyou?

11 yearsold or younger
12yearsold
13yearsold

14 yearsold
15yearsold

16 yearsoldor older

What isyour sex?

Mae
Femae

Inwhat classareyou?

Class6
Class7
Class8
Class9
Class10
Class11

What isyour family’smonthly income?

Height

Weight

Waist Circumference

. Dateof Birth

Physical Activity Module

Physical activity isany activity that increasesyour heart rate and
makes you get out of breath some of the time. Physical activity
canbedonein sports, playing with friends, or walking to school.
Some examples of physical activity are running, fast walking,
biking, dancing, or football.

ADD UP ALL THE TIME YOU SPEND IN PHYSICAL

ACTIVITY EACH DAY. DO NOT INCLUDE YOUR
PHY SICAL EDUCATION ORGYM CLASS

Thenext 2 questionsask about physical activity.

9. During the past 7 days, on how many days were you
physically activefor atotal of at least 60 minutes per day?

Oday

1day

2days

3days

4days

5days

6days

. Tdays

10. During atypical or usua week, on how many days are you
physically activefor atotal of at least 60 minutes per day?

A Oday
B 1lday

O N OO TMOOT> WIm> N TTMOO®T> P

IOGMMOUO®>»
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2days

3days

4days

5days

6days

7 days

The next 2 questions ask about physical education class and
stretching exercises.

11. During this school year, on how many days did you go to
physical education classeach week?

Oday

lday

2days

3days

4days

5daysor more

12. During the past 7 days, on how many days did you do
stretching or strengthening exercises, such astoe touches, knee
bends, or push-ups?

Oday

lday

2days

3days

4days

5days

6days

7 days

The next question asks about hours of sleep per day
13. Typically, how many hoursdo you sleep per day?

Lessthan4 hours
4106 hours

6to 8 hours

81010 hours
Morethan 10 hours

The next question asks about the time you spend mostly sitting
whenyou are not in school or doing homework.

14. How much time do you spend during during a typical or
usual day sitting and watching television, playing computer
games, talking with friends, or doing other sitting activities, such
aslisteningtomusic?

Lessthan 1 hour per day

1to 2 hoursper day

3to4 hoursper day

510 6 hoursper day

7to 8 hoursper day

Morethan 8 hours per day

The next 2 questions ask about going to and coming home from
school.

T GTMmMOO®m> TMoOO®>» ITOTMOO

mooOw>»
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15. During the past 7 days, on how many days did you walk or
rideabicycleto and from school ?

16. Duringthe past 7 days, how long did it usually take for you
to get to and from school each day? ADD UPTHE TIME YOU
SPEND GOING TOAND COMING HOME FROM SCHOOL.

The next 2 questions ask about your total physical activity per
day.

17. During the past 7 days, on how many days were you
physically activefor atotal of at least 60 minutes per day?

Oday

1lday

2days

3days

4days

5days

6days

7 days

18. During atypical or usua week, on how many days are you
physically activefor atotal of at least 60 minutes per day?

Oday

1day

2days

3days

4days

5days

6days

7 days

19. Inthelast 7 days, what did you normally do at recess/lunch
(besideseating lunch)? (Check oneonly.)

Sat down (talking, reading, doing schoolwork).
Stood around or walked around.

Ran or played alittlebit.

Ran around and played quiteabit.

. Ranand played hard most of thetime.

Thenext 3 questionsask about leisuretime physical activity
20. During Leisuretime, | play sport.

Never
Seldom
Sometimes
Often

Very often

. Duringleisuretime, | walk.

Never
Seldom
Sometimes
Often

Very often

. Duringleisuretime, | cycle.

Never
Seldom
Sometimes
Often

Very often

IOTMmMOOm> IOTMMmMOOm>

moow»

N mooOw> N mooOw>»

mooOw>

PHYSICAL ACTIVITY OFADOLESCENTS

Diet Module

Thenext 4 questions ask about foods you might eat and drinking
and eating habits.

23. During the past 30 days, how many times per day did you
usually eat fruit, such as apple, mango, banana, pineapple,
papaya, jackfruit, guava, or

| did not eat fruit during thepast 30 days

Lessthan onetime per day

1timeper day

2timesper day

3timesper day

4timesper day

5 or moretimes per day

24. Duringthe past 30 days, how many

timesper day did you usually eat vegetables, such ascauliflower,
ladyfinger, pumpkin, brinjal, cabbage spinach, peas, tomato,
cucumber, or beans?

| did not eat vegetables during the past 30 days

Lessthan onetime per day

1ltimeper day

2timesper day

3timesper day

4timesper day

5 or moretimes per day

25. During the past 30 days, how many times per day did you
usually drink carbonated soft drinks, such as Coke, Pepsi, Limca,
or Fanta?

A | didnotdrink carbonated soft drinksduring the past 30 days
B Lessthanonetimeperday
. During the past 7 days, on how many

Odays

lday

2days

3days

4days

5days

6days

7days
days did you eat at afast food restaurant, such as McDonalds,
PizzaHut, or at those serving quick meals(e.g. Samosas, patties,
burgers, noodles, tikkis, or ice-creams)?
The next 2 questions ask about the benefits of healthy eating or
eating morefruitsand vegetables.
27. During this school year, were you taught in any of your
classesthe benefits of healthy eating?

A Yes
B No
C | donot know

28. During this school year, were you taught in any of your
classesthe benefits of eating morefruitsand vegetables?

A Yes
B No

C | donotknow

OTTmMoUO >
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Web Tablell Modified GSHS 2006 Questionnaire (For Follow-up M easurement)

ICPASA Study Questionnaire
Name of School:
School Roll No.

How old areyou?

11 yearsold or younger
12yearsold
13yearsold

14 yearsold
15yearsold
16yearsold

17 yearsor older

What isyour gender?

Mae
Femae

Inwhat classareyou?

Class6
Class7
Class8
Class9
Class10

What isyour total monthly family income?-----------------------

Height

Weight

Waist Circumference

Date of Birth5(i) Mother’seducation
a  Middleschool

b.  Highschool

c. College

d. Didnot attend school

5(ii)Father’seducation

a  Middleschool

b.  Highschool

c. College

d.  Didnot attend school

Physical Activity Module

Physical activity isany activity that increasesyour heart rate and
makes you get out of breath some of the time. Physical activity
can bedonein sports, playing with friends, or walking to school.
Some examples of physical activity are running, fast walking,
biking, dancing, or football.

ADD UP ALL THE TIME YOU SPEND IN PHYSICAL
ACTIVITY EACH DAY.

Thenext 3 questionsask about physical activity.

6. During the past 7 days, on how many days were you
physically activefor atotal of at least 60 minutes per day?

Oday

1day

2days

3days

4days

oOwW> 4> MOOW> W >N OTMMOUO®m> P
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5days

6days

7 days

During atypical or usual week, on how many days are you
phys caly activefor atotal of at |east 60 minutes per day?

Oday

lday

2days

3days

4days

5days

6days

7 days

During the past 7 days, on how many days did you do
stretchl ng or strengthening exercises, such as toe touches, knee
bends, or push-ups?

Oday

lday

2days

3days

4days

5days

6days

7 days

The next question asksabout hours of sleep per day.

Typically, how many hoursdo you sleep per

Lessthan 4 hours

4106 hours

6to 8 hours

81010 hours

Morethan 10 hoursday?

The next questions ask about the time you spend mostly sitting
whenyou are not in school or doing homework.

10. How much time do you spend during atypical or usual day
sitting and watching television, playing computer games,
talkingwith friends, or doing other sitting activities, such as
listeningtomusic?

Lessthan 1 hour per day

1to 2 hours per day

3to4 hoursper day

510 6 hoursper day

7to 8 hoursper day

Morethan 8 hours per day

11. How much time do you spend in front of the screen (TV,
laptop, using mobile phone) for home-work/school -work?

A Lessthan 1 hour per day
B 1to2hoursper day
C 3to4hoursper day

N Iom
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D Morethan4 hoursper day

12. How much time do you spend in front of the screen (TV,
laptop, using mobile phone) for leisure activities?

A Lessthan 1 hour per day
B 1to2hoursper day

C 3to4hoursper day

D Morethan 4 hoursper day

13. During school closures, how many times did you receive
assignments from school related to physical activity, such as
yogal/ walking/ aerobicsetc.?
(@) Dally
(b) Weekly
(c) fortnightly (oncein15days)
(d) Monthly
(e) Rarely
(e) Never
14. DuringLeisuretime, | play sport
(@) Never
(b) Seldom (2-3times/month)
(c) Sometimes(onceaweek)
(d) Often (2-3times/week)
(e) Very often (4-5times/week)
15. Duringleisuretime, | walk
(@) Never
(b) Seldom (2-3times/month)
(c) Sometimes(onceaweek)
(d) Often (2-3times/week)
(e) Very often (4-5times/week)
16. Duringleisuretime, | cycle
(@) Never
(b) Seldom (2-3times/month)
(c) Sometimes(onceaweek)
(d) Often (2-3times/week)
(e) Very often (4-5times/week)
Dietary habits
Thenext 4 questions ask about foods you might eat and drinking
and eating habitsl

7. During the past 30 days, how many times per day did you
usually eat fruit, such as apple, mango, banana, pineapple,
papaya, guava, or chikoo?

| did not eat fruit during the past30 days
Lessthan onetimeper day

1timeper day

2timesper day

3timesper day

4timesper day

5 or moretimes per day

OMMOO®>
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18. During the past 30 days, how many times per day did you
usually eat vegetables, such ascauliflower, ladyfinger, pumpkin,
brinjal, cabbage, spinach, peas, tomato, cucumber or beans?

| did not eat vegetabl es duringthe past 30 days

L essthan onetime per day

1ltimeper day

2timesper day

3timesper day

4timesper day

5 or moretimes per day

19. During the past 30 days, how many timesper day did you
usually drink carbonated soft drinks, such as Coke, Pepsi, Limca,
or Fanta, or sweetened juices like Real juice, Frooti, Tropicana
juiceetc.?

I did not drink carbonated softdrinks during the past 30 days
L essthan onetime per day

1ltimeper day

2timesper day

3timesper day

4timesper day

5 or moretimes per day

20. During the past 7 days, on how many days did you eat or
order at afast food restaurant, such as McDonads, Domino’s,
Burger King noodles/chinese, tikkis, or ice creams)?

Oday

lday

2days

3days

4days

5days

6days

. 7Tdays

The next 2 questions ask about the benefits of Healthy eating or
eating morefruitsand vegetables.

22. During this school year, were you taught in any of your
classesthe benefits of eating morefruitsand vegetables?

A Yes

B No

C 1 donotknow

23. Has your consumption of snacks and branded foods like
chips, namkeen, soups (like Knorr and Maggie), Maggie noodles
or frozen foods (like McCain) changed during school closures
A Yes

B No

C 1 donotknow

24. Did you gain weight during the school closure?

A Yes

B No

C 1 donotknow

EMMOO®>
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ORIGINAL ARTICLE

Social, Emotional and Behavioral Problemsin Children With Foreign Body | ngestion:
A CaseControl Sudy
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RaziyeM erveYar adyimp M uhammed M ustafa Giineyliodlu,! Can Demir K aracan,® Nilden Tuygun?

1Department of Pediatric Emergency, Ankara Etlik City Hospital, Turkey
2Department of Pediatrics, Division of Developmental Pediatrics, Gaz University Faculty of Medicine, Ankara, Turkey
SDepartment of Child and Adol escent Psychiatry, Ankara University Faculty of Medicine, Turkey
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ABSTRACT

Objectives: Tocomparethesocial, emotional, and behaviora statusbetweenthe patientsaged 1to 4 yearswith foreign body ingestion
and healthy individuals.

Methods: A case control study was conducted in atertiary level hospital over 32 months. Children, aged 1-4 years, admitted to the
pediatric emergency department with foreign body ingestion wereincluded as cases. Patientswith known autism spectrum disorders,
cerebral palsy and incompl ete eval uation were excluded. A matched control group constituted healthy individuals. Both groupswere
evaluated with Aberrant Behavior Checklist (ABC) and Brief Infant-Toddler Social Emotional Assessment (BITSEA) scales. Logistic
regression was performed to determinethe predictors of foreign body ingestion.

Results: Casesand controlsincluded 150 children each. All ABC subscal e scores (meanirritability, hyperactivity/dissonance, |ethargy/
social withdrawal, stereotypical behavior, and inappropriate speech) and problem areascores of BI TSEA weresignificantly higherin
thecases (P < 0.001). Hyperactivity wassignificantly predictive of foreign body ingestion [OR (95% Cl) 1.37 (1.21, 1.55), P < 0.001]

Conclusion: Younger children with foreign body ingestion screened significantly higher for behavioral and emotional problems
compared to controls. Hyperactivity wasan important predictor factor for foreign body aspiration.

K eywor ds: Aberrant behavior checklist, Attention-deficit/hyperactivity disorder, Brief infant—toddler social emotional assessment

Published online: Feb 26, 2024; P11:S097475591600596

INTRODUCTION Thereisanincreasing recognition of theimportance of
early detection and theroleof intervention for infantsand
toddlerswith significant social, emotional and behavioral
problems [4]. Many authors have reported an association
between foreign body ingestion and attention-deficit
hyperactivity disorder (ADHD) in children [5-7],
however, wewere unableto find any dataon children aged
oneto four years. The probable reason for thisisthat itis
often difficult to make a diagnosis of ADHD in this age
group. Behavioral and emotional difficultiesare reported
to be precursor symptoms of ADHD in younger children
[8]. The objective of thisstudy wasto comparethe social,
emotional, and behavioral status of children aged 1to 4
years presenting with foreign body ingestion with

Accidental drug or foreign body ingestionismostly seenin
early childhood and is a common cause of emergency
admissionsin children. Up to 75% of the total ingestions
occur in children 5 years of age or younger, with higher
risksof complicationslike perforation or obstruction, and
mortality [1]. Thisis especially so in children between 6
months to 3 years as they are predisposed to exploring
things with their mouths and fingers. Foreign body
ingestion in older children occurs due to many factors,
such as triggering situations, the physical and social
environment, and the psychological, behavioral, and
emotional stateof thechild[2,3].

Correspondence to: Betiill Oztiirk, Department of Pediatric aOparently healthy controls.

Emergency, AnkaraEtlik City Hospital, Ankara, Turkey. METHODS
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between January, 2019 and August, 2022. The study was
approved by theinstitutional ethicscommittee. The cases
included consecutive patients aged one to four years
admitted to the pediatric emergency department (PED)
with foreign body ingestion or accidental poisoning. All
eligiblechildren were enrolled inthe study after obtaining
written informed consent from the parents/legal guardians
and after stabilization and appropriate treatment in PED.
Patients with known autism spectrum disorder, cerebral
palsy, or for whom the evaluation was incomplete, were
excluded.

Based on a previous study [5] and considering the
prevalence of ADHD in children with FB, the calculated
sample size for a similar sample proportion with a 5%
margin of error and 95% confidence level was 149. The
control group composed of healthy children, matched for
age, gender, and socio-economic status, without ahistory
of foreign body ingestion who had presented to the
hospital for post-discharge follow-up visits for other
health conditions.

The parents were asked to fill out clinical and socio-
demographic detail sregarding their children’sage, gender,
gestational age, birth weight, type of birth, neonatal
intensive care unit (NICU) stay, and any past history of
foreign body ingestion. Details of parents (age, health
status, and working status, and consanguinity) and
siblings, (number history of ingestion and the ingested
materials) were also collected.

TheAberrant Behavior Checklist (ABC) and the Brief
Infant-Toddler Social Emotional Assessment (BITSEA)
scales were used to screen the children for their social,
emotional, and behavioral status. These scales were
administered to the parents of each case by the pediatrician
and took around 40-60 minutes to complete. The ABC
assessesthe severity of problem behaviorsand psychiatric
symptoms in children and adolescents. It is a 58-item
rating scaleinwhich eachitemisrated on a4-point Likert
scale, with higher scoresindicating more severe problems.
ABC isscored onfivesubdomains: Irritability (15 items);
Hyperactivity/Noncompliance (16 items); Lethargy/
Social Withdrawal (16 items); Stereotypic Behavior (7
items); and Inappropriate Speech (4 items) [9]. The
BITSEA is a reliable and valid screening tool for
behavioral and developmental problemsin toddlers. The
scale compromisestwo subscal esand consists of 42 items
intotal; the BITSEA Problem subscale(BITSEA/P) thatis
comprised of 31 items and the BITSEA Competence
subscale (BITSEA/C) whichiscomprised of 11items. The
response format for each item has three responses. “not
true/rarely” (score0), “ sometimestrue/sometimes’ (score
1), and “very true/often” (score 2). Higher total scoreson

INDIAN PEDIATRICS
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BITSEA/P indicate a higher level of behavioral and
emotional problems[10]. Turkish trand ations have been
validated earlier in children aged 12- to 42-months for
BITSEA and 14- to 43-monthsfor ABC[11,12].

Satistical analysis: SPSS for Windows Version 20.0
package program was used. The distribution of variables
was assessed with histograms, Shapiro-Wilk test, and non-
parametric tests (as applicable). The differences between
groups were tested by independent-sample t-test or Chi-
square test (for normal distribution). Mann-Whitney U-
test was used for comparing variables in which non-
parametric testing was indicated; five subscale scores of
ABC and the two domains of BITSEA (problem and
competence). Binary logistic regression analysis was
performed toidentify predictorsof foreign body ingestion.

RESULTS

Three hundred participants (150 patientsand 150 controls)
wereenrolled (Fig. 1). Themedian (IQR) age of caseswas
30 (20-37) months and of the controls was 33 (26-37)
months. The percentage of maleswas56% inthe casesand
55%inthe controls. Therewereno significant differences
between both groups with respect to the variables under
study (Tablel). Theingested foreign substancesincluded
40 (27%) pills, 23 (15%) dishwash rinse aid, 20 (13%)
coins, 13 (9%) ora suspensions of medicine, 10 (7%)
batteries, 9 (6%) beads, 8 (5%) hair clips, 6 (4%)
multi purpose cleaning solution and 21 (14%) others. Most
cases (89.4%) were discharged from the emergency
department after intervention, and the remaining needed
longer duration of hospitalization till they made full
recovery.

The scale-wise mean (SD) scores of ABC in cases
versus vs controls were as follows: irritability [21.5 (7.5)
vs4.4(5.1)]; hyperactivity/non-compliance [32.7 (8.8) vs

Patient admitted in emergency department with foreign body
ingestion/accidental posoning (n=401)

Excluded

-Age <lyor>4y(n=183)

| - Autism spectrum disorder (n=29)

- Cerebral palsy (n=8)

- Unableto completeevaluation (n = 31)

EvaluatedwithABC and
BITSEA Ageand sex matched
(Cases, n=150) healthy controls
(Controls, n=150)

Fig. 1 Flow diagram of the study population
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Table | Demographic Characteristics of the Sudy
Participants
Patients Control Pvalue
(n= 150) (n= 150)
Age(mo)? 30(20,37) 33(26,37) 0.285
Malegender? 85 (56) 82 (54.6) 0.727
Cesarean delivery? 86 (57) 78(52) 0.571
Gestational age(wk)®  38.6(1.35) 38.15(2.38)  0.165
Birthweight (g)° 3317(497) 3343(675) 0.416
History of NICU stay® 34 (22.7) 33(22) 0.946
Sibling number® 0.299
None 54 (36) 74 (50)
1 66 (44) 50 (33)
%2 30(20) 26 (17)
Mother age(y)°© 31.05(5.93) 31.39(5.06) 0.737
Father age(y)© 34.29(5.98) 34.79(4.65  0.590
Consanguinity® 28(18.7) 26 (17.3) 0.919
Working mother? 53(35.3) 72 (48) 0.225
Working father? 145(96.6) 144 (96) 0.865

Values expressed as 2median (IQR), Pn (%), or ®mean (SD). NICU:
Neonatal intensive care unit.

4.7 (5.2)]; lethargy/social withdrawal (4.41 (3.4) vs 1.39
(2.60)]; stereotypic behavior [4.24 (4.59) vs 0.24 (0.68)]
and inappropriate speech [7.1 (2.6) vs 1.3 (1.9)]. These
scoreswere significantly higher in the cases as compared
tothecontrolsacrossall domains (P < 0.001).

Themean (SD) scoreof BITSEA problem domainwas
significantly higher in the cases[27.3 (6.8)] compared to
the controls [12.7 (7.5)] (P < 0.001). There was no
significant difference between the groups in the
competencedomain; 17.3 (3.0) vs 17.7 (3.5) respectively
(P =0.08). The logistic regression analysis revealed that
hyperactivity wasthe only variable that was significantly
predictive of foreign body ingestion [OR (95% CI) 1.37
(1.21-1.55), P<0.001] (Tablell).

DISCUSSION

Attention-deficit hyperactivity disorder isone of the most
common neuropsychiatric disorders in school-aged
children, and the estimated worldwide prevalence in
children and adolescents is 3.4% and 5% [13]. Previous
studies have shown an association between ADHD and
foreign body ingestion in older children [5]. In most
studies, Conners’ Parent Rating Scales (CPRS) have been
used to evaluate ADHD in symptomatic individuals
between 3and 17 years[6]. However, itisnot suitablefor
younger children. Previous studies have shown that
children and adol escentsdiagnosed with ADHD al so have
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Tablell Predictor sof Foreign Body I ngestion (n = 150)
OddsRatio (95%Cl) P \Value

Irritability 0.60(0.81,1.13) 0.60
Lethargy/Social withdrawal 1.15(0.90, 1.48) 0.25
Stereotypic behavior 1.76 (0.97, 3.19) 0.06
Hyperactivity/Non-compliance 1.37 (1.21, 1.55) <0.001
Inappropriate speech 1.42(0.93, 2.16) 0.10
Problem domain 0.97 (0.66, 15.66) 0.69
Competence domain 0.70(0.58, 1.06) 0.11

behavioral problems at a young age [14-16]. That is the
reason we used the ABC and BITSEA scalesin this study
as a surrogate indicator of possible ADHD based on the
hypothesis that children identified with behavioral
problems during early childhood may be predictive of
ADHD inthe future. We found that the scores in the
problem domain of BITSEA were significantly higher in
patients with foreign body ingestion compared to healthy
controls. Inaddition, hyperactivity wasthe most important
predictor factor. Our finding suggests the possibility that
patients presenting with foreign body ingestion may be
indicative of ADHD later on. Buaermeister et al reported
that therate of ADHD in boysbetween theagesof 4and 17
yearswas 2.3 times higher than in girls[17]. Hagos et al
reported foreign bodiesin the esophagus, ears, and nosein
72 children aged 11 monthsto 14 years, out of which two-
thirds of them were boys [7]. The ingestion of foreign
bodiesinthisstudy was also more commonly seenin boys.

Our study has certain limitations. Firstly, the children
were assessed using a screening tool rather than a
diagnosticinstrument. However, asmentioned earlieritis
difficult to diagnose ADHD in younger children who are
more predisposed to foreign body ingestion. Secondly, the
data was generated from a single center. Thirdly, we did
not screen for Autism Spectrum Disorder (ASD), which
can also manifest ashyperactivity inyounger children and
is associated with pica. The fact that all scales were
performed by a single pediatrician strengthened the
consistency.

There are many other studiesthat have demonstrated
the association between self-inserted foreign bodies and
ADHD [5,17-19]. However, al these studies were
performed in patients aged over 3 years. Turgut et al
investigated ADHD in children aged 3-17 years with
foreign body ingestion using Conners’ Parent Rating
Scales-Revised (CPRS-R) in a case-control study [5]. In
additiontothetotal CPRS-R score (17 vs6), they reported
asignificantly higher prevalence of cognitive problems,
oppositional behavior, hyperactivity, anxiety, perfec-
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without.

WHAT THIS STUDY ADDS?

¢ The domain-wise mean score of the Aberrant Behavior Checklist and the hyperactivity domain of BITSEA-P
were significantly higher in children with foreign body ingestion and accidental poisoning compared to those

« Hyperactivity is associated with increased risk for foreign body ingestion in children aged 1 to 4 years.

« Patients with foreign body ingestion and accidental poisoning should be referred to trained professionals for
behavioral and developmental screening, and in-depth evaluation by developmental pediatricians if warranted.

tionism, psychosomatic, social problems, and ADHD in
the study group. Ozcan et al also reported higher CPRS-R
subscale scores in children aged 3 to 9 years with self-
inserted foreign bodies compared to controls in a
prospective case-control study [18]. Perera et a
investigated the major features of ADHD in 34 children
aged 3 to 10 years with self-inserted nasal and aural
foreign bodiesusing CPRS and Strengths and Difficulties
guestionnaire (SDQ)—Parent Version [19]. They reported
14.3% ADHD in the study group. Although it was not
possible to use a diagnostic tool for ADHD due to the
younger age of our study group, we found higher ABC
scores of hyperactivity and BITSEA-P domains
suggesting of behavioral problemsin the study group. In
light of the results of this study, an adequately powered
multicentric cohort study of children with foreign body
insertion should be planned with initial screening using
appropriate tools for assessing development, behavioral
problems, and ASD. These children should befollowed up
and evaluated for ADHD using appropriate diagnostic
toolsoncethey become old enough.

Our study demonstrated that hyperactivity-behavioral
symptoms may be more common in children under theage
of four who swallow foreign bodies. Onthebasisof thiswe
recommend that patientswith foreign body ingestion and
accidental poisoning should be referred to trained
professionalsfor behavioral and developmental screening
initially and an in-depth evaluation by a developmental
pediatrician, if warranted.

Ethics clearance: |EC, AnkaraEtlik City Hospital. No. E2018-
171, dated Dec 10, 2018.
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approved thefinal version.
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Utility of Film Array MeningoencephalitisPanel in Children With Acute
EncephalitisSyndrome: A Single Centre Experiencefrom South India

DonaTeresa Thomas,! PA K unju Mohammed,! Greeshma Baby,! Prameela Joji,2 Neetu Gupta,2 D Kalpanal
1Department of 1Pediatric Neurology and 2Pediatrics, Kerala Institute of Medical Sciences, Trivandrum, Kerala, India
ABSTRACT

Objective: To describe the utility of film array meningoencephalitis (FAME) panel in the management of children with acute
encephalitissyndrome (AES).

M ethods: A retrospective audit was conducted between January 2017 to July 2022. We included children aged < 18 years with a
diagnosisof AESfor whom aCSF analysisstudy including FAME panel testing performed within 48 hours of admission wasavailable.
Electronic medical recordswerereviewed for detail sincluding demographic praofile, clinical presentation, investigations and outcome.

Results: Out of 157 CSF samples sent for FAME panel testing, 49 were positive (31.4%.) Vira pathogens were identified in 42
(Enterovirus: 31, Human herpesvirus6: 9, Varicellazoster virus: 1, and Cytomegal ovirus: 1) Bacterial pathogenswereidentifiedin 6
(Streptococcus pneumoniae: 2, Sreptococcus agalactiae: 2, Hemophilus influenzae: 1, and Escherischia coli: 1). Fungal etiology
(Cryptococcus neoformans) was detected in one child. Antibiotics could be stopped within 72 hours of initiation in 42 children in
whom aviral etiology was established. Acyclovir could be stopped in 21 out of 32 children within 72 hours after the FAME panel
testing. FAME panel was presumed to befalse positivein 4 children.

Conclusion: Etiology of AEScould be establishedin nearly athird of children with AESusing the rapid diagnostic FAME panel testing
in CSFand it wasfound to be effectivein reducing empirical antibiotic/antiviral therapy.

Keywor ds: Acute encephalitis syndrome, BioFire, FAME panel, Film Array Meningoencephalitis panel, Polymerase chain reaction

INTRODUCTION
Acute encephalitis syndrome (AES) is defined by World

processing time leads to unnecessary antimicrobial
therapy inmost children.

Health Organization (WHO), as a person of any age
presenting at any timeof year with acute onset of fever and
a change in mental status (including symptoms like
confusion, disorientation, coma, or inability to talk) and /
or new onset of seizures (excluding simple febrile
seizures) [1].

Cerebrospinal fluid (CSF) cytology and biochemistry
can provide valuable clues to differentiate between vira
and bacteria etiology, but can often be nonspecificwhich
makes the treatment challenging. CSF bacterial culture,
though accurate, has poor yield due to high rates of early
empirical antibiotic administration. ldentification of
individual viral pathogens by polymerase chain reaction
(PCR) is expensive and time-consuming. The long
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Film Array Meningoencephalitis (FAME) panel
(BioFire Diagnostics, USA) is an automated multiplex
PCR system that can identify 14 different viral, bacterial,
and fungal pathogensin CSF. It includes Escherichia coli
K1, Hemophilus influenzae, Listeria monocytogenes,
Neisseria meningitidis, Sreptococcus pneumoniae,
Sreptococcus agalactiae, Cytomegalovirus (CMV),
Enterovirus (EV), Herpes Simplex Virus 1 (HSV-1),
Herpes Simplex Virus 2 (HSV-2), Human HerpesVirus 6
(HHV-6), Human Parechovirus (HPeV), VaricellaZoster
virus (VZV), and Cryptococcus neoformans. The test
requiresasmall amount of CSF and hasaturnaroundtime
of two hours. PCR-based molecular diagnosis is
recommended for the evauation of encephalitis
syndromes as per the Infectious Diseases Society of
America guidelines [2]. However, there is a scarcity of
literature on PCR-based diagnostic studiesinthe pediatric
populationinIndia.

Our primary objectivewasto describethe utility of the
FAME pandl in the diagnosis and treatment of children
with AES. The secondary objective was to describe the
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clinical features, investigations and outcomes of children
with confirmed meningoencephalitis.

METHODS

Thisretrospective observational study wasconducted at a
singletertiary care centrein South | ndiabetween January
2017 and July 2022. Medical recordsof al children aged
under 18 years, with adiagnosis of AES as per the WHO
definition [3], who underwent CSF analysis and FAME
panel within 48 hours of admission were included in the
study. Prior approval was obtained from the institutional
ethicscommittee.

Demographic profile, history, findings of clinical
examination, laboratory investigations (blood culture,
serology asper clinical indicationsincluding scrub typhus,
dengue virus, JE antibody test and neuroimaging study),
treatment given, course of hospital stay and outcomeswere
retrieved from electronic records. Detailsof CSF analysis
including total counts, differential counts, proteins, sugars,
Gram stain, staining for acid-fast bacteria(AFB), Indiaink
staining, and KOH preparation, CSF cultureand sensitivity
for bacterial, fungal, and Mycobacterium tuberculosis
wererecorded al ong with CSF FAME panel results.

Satistical analysis: The statistical analysis was done by
using SPSS version 25.0 (IBM Corp, New York, NY).
Descriptive data was expressed as numbers (n) and
percentages (%) for categorical data and median values
with interquartile ranges for continuous variables. The
clinical and radiological featureswere compared between
FAME panel positive and negative cases. Theresultsof the
FAME panel were compared with those of CSF culture,
gram stain, and blood culture in cases of bacteria
meningitis.

RESULTS

A total of 316 children were admitted at our centre from
January 2017 to July 2022 with adiagnosisof AES. FAME
panel was sent for 157 children (49.68%).The age group of
the study population ranged from 5 days to 18 years.
Among them, 48.5% of children were aged lessthan five
years(76/157).

Out of 157 CSF samples sent for FAME panel, 49
(31.4%) tested positive; vira pathogens constituted 42
out of 49 positive cases. These included Enterovirus 31,
HHV-6 9,VZV 1 and CMV 1. Bacterial pathogens were
identified in six samples. Cryptococcus neoformans was
detected in onechild.

Final diagnosisof 154 children, at dischargeincluded
aseptic meningitis (n =54, 34.7%), viral encephalitis(n=
29, 18.8%), bacterial meningitis (n = 9, 5.9%), febrile
status (n =18, 11.7%), sepsis (n = 6, 3.9%), autoimmune
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causes (acute disseminated encephalomyelitis/auto-
immune encephalitis) (n =38, 25%), based ontheclinical
recovery, CSF studies and neuroimaging findings. There
was one case each of dengue viral encephalitis, Japanese
encephalitisand Scrub typhusbased on serological testing

Enteroviral encephalitis was the most common viral
pathogen identified and remained the most common
etiology of aseptic meningitisymeningoencephalitis in
children. HHV-6 was the next common viral pathogen
detected. Out of 9 children who tested positivefor HHV-6,
seven children presented with febrile status epilepticus.

Among the 9 cases of bacterial meningitis, identified
based on clinical features and CSF cytology, the panel
detected the causative bacteriain 6 cases (S pneumoniae
2, S agalactiae 2, H. influenzae 1 and E. coli 1). The CSF
bacterial culture report came as negativein all cases, but
thebacteriawasidentified in Gram stain and blood culture
in4 out of 6 cases. In an unimmunized infant with subdural
effusion, H. influenzae was identified only in the film
array. Table | summarizes the CSF analysis and clinical
features of children with bacterial, enteroviral and HHV
infection.

Four cases were presumed to be false positive on
FAME panel. In the first case, a 7-year-old child with
prolonged fever, seizures, meningeal signs and an eschar
on the back, CSF showed lymphocytic pleocytosis, high
protein and normal sugar; the PCR for scrub typhus came
aspositive, but FAME panel detected E. coli although the
blood culture, CSF culture and gram stain were negative.
He recovered completely after receiving a course of
doxycycline. E. coli was codetected with S. pneumoniaein
another child where the blood culture grew only S
pneumoniae. Cryptococcus neoformans was detected in
onechildwith febrilestatusand normal CSFfindings, CSF
KOH stain, fungal culture and India Ink study came as
negative. The child recovered spontaneously without any
specific treatment. In the fourth case, CMV was
codetected with S pneumoniaeinwhom, PCR for CMV in
the CSF samplewasnegative.

Empirical antibiotic administration could be stopped
within 72 hours in 42 out of 49 children in whom viral
pathogens were detected. Acyclovir, which was
empirically administered in 32 children, could be stopped
within 72 hoursin 21 of them based on the FAME panel
testing. Acyclovir was continued in 8 patients with
suspected HSV encephalitis(persistent sensorial ateration
beyond 48 hours, frontotemporal involvement in
neuroimaging, CSF cytol ogy, and biochemistry suggestive
of viral meningitis) despite CSFfilm array being negative
for HSV. Acyclovir was aso continued in two children
with severe HHV-6 encephalitis and one child with
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UTILITY OF FILM ARRAY MENINGOENCEPHALITIS PANEL

Tablel Compar ative CSF Parametersand Clinical Profile of Children Diagnosed Based on Film Array M eningoencephalitis

Panel

Enteroviral encephalitis (n=31)

HHV6 encephalitis(n=9) Bacterial Meningitis(n=6)

Cerebrospinal fluid analysis

Total cell count (cells/mm3)2 76 (14, 144)
Protein (g/dL) 2 24.7 (18.9, 40.6)
Glucose (mg/dL)2 66 (62, 74)

CSF pleocytosis® 26 (83.8)

CSF neutrophilic predominance? 9(29.1)

CSF lymphocytic predominance® 17 (54.9)
Clinical Features

Seizures? 2(6.4)

Altered sensorium® 4(12.9)
Headache and vomiting? 27(87.1)

8(4, 130) 2775 (54, 1197.7)
34.8(13.15, 36.4) 227.25 (42.15, 530.25)
59.3 (55.3, 67.95) 35 (2, 67.05)
4 (44.4) 6 (100)
1(11.1) 3(50)
3(33.3) 3(50)
5 (55.5) 1(16.6)
5 (55.5) 5(83.3)
5 (55.5) 2(33.3)

aValues expressed as@median (IQR) or °n (%)

Varicellazoster encephalitisconfirmed with FAME panel.
DISCUSSION

Our study showsthat onethird of childrenwithAEStested
positive using FAME panel on CSF. CSF cytology and
biochemistry could be normal in many children and is
nonspecific especialy in cases of vira meningo-
encephalitis and decisions based solely on conventional
CSF analysiscanlead to diagnostic and treatment delay as
well as unnecessary and prolonged empirical adminis-
tration of antibiotics/antivirals.

Early pathogen detection waspossiblein childrenwith
meningoencephalitis using the FAME panel. Standard
diagnostic tests such as CSF culture sensitivity werefound
to be time-consuming and had poor diagnostic yield in
children with bacterial meningitis. The positivity rate of
FAME panel was 31.6% compared to 10.4% and 23.6%in
two previous Indian studies done in the adult population
[3,4]. A higher positivity rate of 46.4% wasalso observed
inanother study conductedin children[5].

Thediagnostic accuracy of the FAME panel hasbeen
studied, and a recent Meta-analysis reported moderate
sensitivity and high specificity. The sensitivity wasfound
to belower for certain bacteriawhen compared to viruses,
however the specificity was optimal for both bacteriaand
viruses. Authors suggested that the panel testing isbetter to
rule in the disease than to rule out and cautioned the
cliniciansregarding the chances of high false positivity of
the test in specific scenarios [11]. False positivity was
observedinfour casesin our study.

Viral pathogens constituted the mgjority of positive
cases in our study, which isin line with previous studies
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where viruses constituted a majority of the pathogensin
meningoencephalits ranging from 57-80% [12]. The
prevalence of enteroviral encephalitisis as high as 21—
22% in encephalitis in endemic areas [13]. In a study
conducted by Beig et al in 2010, enteroviral encephalitis
constituted 42.1% of viral encephalitis in children [13].
HHV-6 wasidentified asamajor pathogenin children, and
in contrast to some of the previous studies, HSV was not
detectedinour children[6,7].

Severe HHV-6 encephalitisoccurred intwo previously
healthy, immunologically competent children, out of
which one child died and the other child recovered with
mild neurological deficits. HHV-6 related mortality in
immunocompetent childrenisrelatively rare[8].

FAME panel aided antimicrobial stewardship and
early discontinuation of antibiotics and acyclovir within
72 hours of admission in many children. Similar findings
wereobservedin afew studiesconcerning the utility of the
film array panel in antimicrobial stewardship [9,10]. The
useof FAME panel could possibly benefit by reducing the
duration of hospita stay and expenditure, as early
antimicrobia de-escalationisfeasible. Whether decreased
hospital stay and expenditure could compensate for the
high cost of the FAME panel and justify itsuse needsto be
analyzed with further studies. At present, implementing the
FAME panel should be individualized based on each
patient’sclinical situation and need.

A mgjor drawback of the FAME panel isthat it does
not include detection of Dengue encephalitis, Japanese
encephalitis, Scrub typhus, and Mycobacterium
tuberculosis, al of which have epidemiological signi-
ficancein our country.
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with acute encephalitis syndrome.

WHAT THIS STUDY ADDS?

Film Array Meningoencephalitis (FAME) panel is a useful tool in early identification of specific etiology in children

FAME can aid early treatment decisions including antimicrobial de-escalation.

We concludethat the FAME panel isarapid diagnostic
test with apositivity rate of 31.6%in our study. The FAME
panel testing can aid earlier pathogen detection and
definitive diagnosisin children with meningoencephalitis
when compared to the conventional CSF testing. Early
treatment decisions and antimicrobial de-escalation are
possiblewithin 72 hoursin children with AES using rapid
FAME panel. FAME panel could be an addition to the
diagnostic armamentarium in evaluating children with
AES.

Ethicsclearance: KIMS/IHEC/12/2023/01 dated Jan 12, 2023.
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Neurosonogr aphic Findingsin Infantswith Rhesus Hemolytic Disease of
Newborn: A Prospective Observational Study
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ABSTRACT

We estimated theincidence of intraventricular hemorrhage (I'VH) and/or periventricular leukomal acia/echogenicity (PVL/E) in Rhesus
isoimmunized infants. Seventy-one infants underwent cranial ultrasound within the first 3 days of life or discharge, whichever was
earlier. Of these, 27 (38%) infantshad IVH/ PVL/E. On multivariate analysis, lower gestational age (P = 0.035), small for gestational
age[aOR (95% Cl) 10.6 (1.9, 58.9)], and sepsis[aOR (95% Cl) 4.5 (1.1, 18.4)] wereindependently associated with [VH/PVL.

Keywor ds: Anemia, Cranial ultrasound, Intraventricular hemorrhage, Neurodevel opmental outcome

Infantsborn to women with Rhesus (Rh) isoimmunization
during pregnancy are at risk for fetal anemia. Many of
them undergo multiple intrauterine transfusions (IUTs)
from the second trimester onwards. In-utero anemia
coupled with hemodynamic fluctuations associated with
IUT may increasetherisk of fetal braininjury [1,2]. A few
cohort studies have shown an increased incidence of
intraventricular hemorrhage (IVH), cerebellar hemo-
rrhage, and periventricular leukomalacia/echogenicity
(PVL/E) following IUT inthefetal period [2-4]. Thereis
very limited data on the neurosonographic abnormalities
in the neonatal period [1,5], although the prevalence of
IVH/PVL ininfants with IUTs has been reported to vary
from 35t057% [1,5].

Approximately 45% of infants born to Rh isoimmu-
nized women in our unit require IUT. Assuming an
incidenceof IVH/PVL of 25% (50-55% of enrolled will be
without IUT) and a 10% margin of error, asampl e size of
72 participants was needed. The objective of this
prospective observational study was to estimate the
incidence and determine the predictors of IVH and/or
PVL/Ein Rh-isoimmunizedinfants.

Infantsborn between July 2020 and December 2022 to
women with Rhisoimmunization and indirect coomb’stest
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titers > 1:16 were enrolled, irrespective of |UT status.
Infants born to mothers with pregnancy-induced
hypertension, chorioamnionitis, and immune thrombo-
cytopenic purpura were excluded. Ethics approval and
writteninformed parental consent were obtained.

Fetal anemiaand the need for IUT were assessed per
standard parameters during pregnancy [1]. Fetuses with
middle cerebral artery peak systolic velocity > 1.5
multiplesof the median were considered to have moderate
to severefetal anemia. They underwent IUT and invasive
feta blood sampling. In cases of IUT, pre-lUT fetal
hematocrit of < 30% was considered anemia, and < 21%
severe anemia [1]. Structured cranial ultrasound (CUS)
was performed within the first three days of life or
discharge, whichever was earlier [1,6]. The ultrasound
scanswere performed by pediatric radiologists, except in
neonates admitted in the neonata intensive care unit
(NICU), whereatrained neonatol ogist didthe CUSusinga
multifrequency (4-12 MHZz) phased array probe. Infants
with abnormal CUSfindingsinthefirst instancewerere-
evaluated on day 7 of life. Periventricular echogenicity
(PVE) was defined as confluent areas of increased
echogenicity (iso/hyperechoic in comparison to
the choroid plexusin the periventricul ar region) observed
inthecoronal and sagittal planes. Persistent flare/PVE for
> 7 days was considered abnormal and was labeled as
PVL.PVL and IVH wereclassified according to de Vries
and Volpe's classification, respectively [7]. Hearing
screening was performed before discharge using
automated auditory brainstem response (AABR).

We described categorical variables as percentages,
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normally distributed numerical variables as mean (SD),
and those with skewed distributions as median (1st, 3rd
quartile). We determined skewness by the Shapiro-Wilk
test. We assessed the relationship between the
aforementioned risk factors and the abnorma CUS
findings using Chi-square/Fischer exact tests for
categorical outcomesand MannWhitney-U test/Student’s
t-test for continuous outcomes, respectively. P value
< 0.05 was considered statistically significant. Variables
with P value < 0.1 on univariate analysis and meeting
prerequisites (independence, linearity, normality, and
homoscedasticity) for multivariate logistic regression
were forced into the model (Enter method) for binary
logistic regression. The Hosmer-L emeshow test wasused
to assess the overall fit of the logistic regression model.
The modéel’s discriminative ability was evaluated using
concordance statistics (Cstatistics) SPSS Statistics for
Windows, Version 20.0 (Armonk, NY: IBM Corp.) was
usedfor analysis.

Seventy four infants were eligible; three died before
performing CUS, and 71 infants were included in the
analysis. Of these, 31 (44%) received one or more IUTS.
Twenty seven (38%) infantshad IVH (n=23), PVL (n=
17), or both (n=13). Most of the [IVH were mild (Grade |
= 12, Grade Il = 10) except one infant who developed
extensive periventricular hemorrhagicinfarction (PVHI).
Similarly, most had grade | (n = 12) or grade Il (n =5)
PVL. Therewasno significant differenceintheincidence
of IVH/PVL among 15 (56%) infants who received IUT
compared to the 12 (44%) who did not (P = 0.1). Two
infantshad proven sepsis. Two infants (onewith PVHI and
another with severe sepsis) died before discharge. None of
the enrolled infants had cerebellar hemorrhage or
significant structural anomalies. All had normal hearing on
automated auditory brainstem response (AABR).

The profile of risk factors of IVH/PVL is given in
Table 1. On univariate analysis, lower gestation, lower
birthweight, > 3 IUTs, lower gestational age at first IUT,
perinatal asphyxia, neonatal sepsis (early-onset), and
hypoglycemia were significantly associated with IVH/
PVL. Onmultivariate analysis, lower gestation, small for
gestational age (SGA) status, and neonatal sepsis were
independently associated with the outcome. The
multivariateregression model wasagoodfit (P=0.2). The
area under the curve (AUC, 95% CI) assessed by
Cstatisticsfor the model was0.85 (0.70, 0.99, P =0.001),
suggesting that the model has excellent discriminatory
ability (Fig. 1). Among those who received |UTSs, receipt
of multiple lUTs (= 3) wasindependently associated with
IVH/PVL.

Inthisstudy, morethan one-third of infantshad IVH or
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PVL or both, though most were mild. Prematurity, SGA,
and neonatal sepsiswereindependent predictorsfor IVH/
PVL.Amongthosewho received IUT, receipt of > 31UTs
was associated with an increased risk for crania
abnormalities. We did not observeasignificant association
between the severity of anemiaand IlUTswith [VH/PVL.

Published data on brain injury in Rh-isoimmunized
infants is limited. We could identify only two cohort
studies on reviewing the literature [1,5]. Leijser et a
studied 127 neonateswho received IUT [5] and observed
CUSabnormalitiesin 57%, most of whichweremild. The
higher prevalencein thisstudy than ours might have been
due to earlier scanning (median 2 days) and possible
inclusion of transient PVE. Sanchez-Duvan enrolled 41
neonateswho received |UTsand screened them with CUS
and/or magnetic resonance imaging (MRI) [1]. Crania
abnormalitieswere observed in 14 (35%), most of which
werealsomild. Leijser et a assessed neurodevel opmental
outcomesin the neonatal period and at two years of age,
whereas Sanchez-Duvan followed up the infants for
neurodevel opmental assessment until amedian age of 6.5
years (range, 3 monthsto 19 years) [1,5]. In both studies,
thecrania abnormalitieswere not associated with adverse
neurodevelopmental outcomes([1,5].

Inthisstudy, theinfantswere mostly |ate preterm and
hence not considered to beat risk for IVH or PVL (inthe
absence of other obstetric risk factors) [8]. Previous
studies have reported that hypoxia/ischemiasecondary to
feta anemia predisposes to PVL in feta life. It is
hypothesized that hyperdynamic circulation due to fetal
anemia might injure the blood vessels in the immature
brain with an increased predisposition to bleeding. IUT
leads to rapid hemodynamic changes by acute volume
overload coupled with arisein hematocrit (and viscosity)
in a relatively short period, further predisposing for
bleeding [2,3,5]. Anemia and hypoxia are thought to be
one of the risk factors for adverse neurodevelopmental
outcomes among Rh isoimmunized infants [9]. The
LOTUSstudy isthelargest cohort study that enrolled 451
anemic fetuseswho received |UTsand followed them until
17 years of age for neurodevelopmental outcomes [9].
These children (n=291) were assessed between 2-17 years
of age (median 8.2 years) for physical, neurological, and
cognitive development using age-appropriate standar-
dizedtests. Inthisstudy, al infantswereanemic, but >95%
had normal neurodevelopmental outcomes, similar to the
general population. Anemiaand IUT were not associated
with poor neurodevel opmental outcomes. Likethisstudy,
Leijser et a found no relationship between IVH/PVL,
anemia, and IUT [5]. Though theoretically, it is possible
that feta anemia/lUT may make the fetus/neonate
vulnerableto braininjury, whiletheir presence or severity
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Tablel Characteristicsand Predictorsfor Neurosonogram Abnor malitiesin I nfantsBorn to Rh Immunized Women

Parameters Total Cohort Comparison between Infantswith and without I VH/PVL Multivariate
(n=71) (Univariateanalysis) analysis

Neurosonogram No Abnormalities Pvalued OddsRatio  Adjusted Odds P
abnormalities  (n=44) (95%Cl) Ratio value
(n=27) (95%Cl)

Gestational age (weeks)? 36(35,37) 36(33,36) 36 (35, 37) 0012 - 0.7 (0.50,0.97) 0.035

Birthweight (grams)P 2545 (540) 2356 (655) 2662 (413) 0.04 -

Small for gestational age® 11 (15.5) 7(25.2) 4(9.1%) 0.09 10.6(1.9,58.7) 0.007

Female® 30(42.3) 12 (44.4) 18 (40.9%) 0.8 0.9(0.3,2.3)

Intrauterine Characteristics

Received IUTC 31(43.7) 15 (55.6) 16 (36.4) 0.1 2.2(0.8,5.8) 3.3(0.91,11.9) 0.069

Received>31UTs® 13(18.3) 9(33.3) 4(9.1 0.01 5(1.4,18.4)

Number of IUT/ infant® 310(0,2) 151 (0, 3) 160(0, 1) 0.076 -

Gestational ageat first 27.7 (4.3) 26 (4) 29.3(4.1) 0.034 -

IUT (weeks)P

Severefetal anemia 22(31) 12 (44.4) 10(22.7) 0.055 2.7(0.97,7.7)

(Hct < 21%)°

Fetal hydrops® 7(9.9) 4(14.8) 3(6.8) 0.4 2.4(0.5, 11.6)

Neonatal Characteristics

Perinatal asphyxia® 10(14.2) 7(25.69) 3(6.8) 0.036 4.8(1.1,20.5) 1.6(0.3,10.3) 0.6

Received DVET® 17(23.9) 7(25.9) 10(22.7) 0.8 1.2(0.4,3.6)

Neonatal sepsis(Probable 28 (39.4)¢ 17 (63) 11 (25) 0.001 51(1.8,144) 45(1.1,184) 0.035

or Definite)°

Hypoglycemia® 6(8.5) 5(18.5) 1(2.3) 0.027 9.8(1.1,889) 2.4(0.2,30.2) 0.5

Required NICU admission® 19 (26.8) 14 (51.9) 5(11.4) <0.001 -

Duration of hospital stay (d)2 9(7, 12) 11.5(8,19.8) 8(6, 10) <0.001 -

Death before discharge® 2(2.8) 2 0 0.1 -

Values expressed as @median (IQR), Pmean (SD) or °n (%)

Cl Confidence interval, DVET Double Volume Exchange Transfusion, IUT Intrauterine Transfusion, IVH Intraventricular hemorrhage, OR Odds
Ratio, PVL Periventricular leukomalacia, SD Sandard Deviation

d Chi-square/Fischer exact test for categorical variables; Sudent-t test or Mann Whitney U test for continuous variables

®Proven sepsis, n= 2

may not have adirect effect on the occurrence or severity
of IVH/PVL [5,9,10]. However, the dataisinsufficient to
establish or refute this hypothesis. There is a need for
additional exploratory studiesfor better insight.

There are certain limitationsin this study. We did not
perform any fetal ultrasound; therefore, whether these
findingswere present even beforethe lUT isuncertain. As
thefirst ultrasound wasdonewithin thefirst 72 hours, most
findings(at least PV L) were presumed to be of fetal origin,
consistent with previousstudies. Astheevent ratefor IVH/
PVL was less than ideally required for the predictor
variables chosen in this study, the results on predictors
should be interpreted cautiously. We did not have long-
term follow-up data; hence, the rel ationship between CUS
abnormalities and neurodevelopmental outcomes could
not be ascertained.

INDIAN PEDIATRICS

We conclude that more than one-third of infants born
to Rhisoimmunized mothers had IVH and/or PVL in the
first 3 days of life. Further larger studies beginning from
thefetal period (to determinethetiming of occurrence) are
required to estimate the true incidence and predictors for
cranial abnormalities. Long-term follow-up to determine
the association of the milder abnormalities with
neurodevel opmental outcomeswould beinvaluable.

Ethicsclearance: PGIMER Ingtitute ethics committee approved
the study (INT/IEC/2020/SPL-521) dated Apr 22, 2020.

Contributors: SB: Study design, data collection, anadysis, and
manuscript review; JK: Conceived theidea, wrotethe protocol, su-
pervised datacollection, analyzed the data, and wrotethefirst draft
of themanuscript; SCS, SD, PK: Conceived idea, supervised data
collection, dataanalysis, and critically reviewed the manuscript.

Funding: None; Competing interests: None stated.
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Fig. 1 Receiver Operator Characteristic (ROC) Curve showing
the predictive ability of the multivariate logistic regression
model (expressed as Cstatistics)
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| mpact of Seasonal Variationin Temperatureon Dehydration in Neonates

SushmaKrishnegowda, Deepti Thandaveshwar a, Srinivasa M urthy Dor eswvamy
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ABSTRACT

The study was conducted to compare the incidence and severity of dehydration in newborns admitted during warmer and cooler
months. 55 out of 941 (5.8%) neonates were admitted with dehydration during the study duration. Dehydration warranting medical
support was common in both cooler and warmer months of the year. 26 (47.2%) neonates were admitted in the cooler monthsand 29
(52.7%) inthewarmer months. The severity of dehydration was marginally higher in warmer months (P =0.09).

K eywor ds: Dehydration, Newborns, Warm, Hyper natremia.

Weight loss of up to 10% in the immediate postnatal
period, with its nadir around 3 to 4 days of life, is an
established phenomenon. Factorslikeinadequate milk in
the initial days, wrong feeding technique and increased
ambient temperature can aggravate the above
phenomenon|[1].

Invitro studies have suggested that high temperatures
(39°C) induce high lactation whereas|ong-term exposure
to 41°C leads to a decline in milk production [2]. These
findings lead to the possibility of ambient temperature
playing asignificant role in the devel opment of postnatal
dehydration needing medical management. Hence, this
study was planned to compare the incidence and severity
of postnatal dehydration during warmer and cooler
months.

We conducted a prospective study wherein we
assessed the impact of ambient temperature caused by
seasonal variation on theincidence of severe dehydration
in term neonates between July 2021 to June 2022. We
included neonatesdelivered at term gestation and admitted
with severedehydration to the neonatal intensive care unit
of JISSHospital, Mysuru, atertiary careunitin South India.
Severe dehydration was defined as cumul ative weight | oss
> 10% of birthweight, weight |oss (<10%) associated with
hypernatremia and/or increase in blood urea [2]. We
excluded septic newborns and neonates with congenital
malformations including rena and endocrina
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abnormalitiesfrom the study. The study was approved by
theinstitutional ethics committee. Informed consent was
obtai ned from the parents or immediate caregivers. Based
on the convenient sampling method, all babies admitted
during this period and fulfilling the inclusion and
exclusion criteriawererecruited in the study.

Theaverage ambient temperature at the study location
during the study period was 24.6°C. Furthermore, the
Government of India has declared an indoor ambient
temperature of 24°C to be comfortable for humans.
Accordingly, February to June were considered as warm
months(26.1°C) and July to January were considered cool
months (23.9°C) for thisstudy.

A total of 55 neonatesout of thetotal NICU admissions
(n=941) 5.8% were admitted with significant weight | oss
during this study period. Among these, 26 (47.2%) were
admitted in the cooler months and 29 (52.7%) in the
warmer months. 32 (58.2%) werefemalesand 42 (76.3%)
babieswere delivered by cesarean section. Nearly 80% of
the babies were born to first-time mothers. 35 (63.6%)
babies were exclusively breastfed and 20 (36.3%) had
been receiving sometop feeds. Thetop feeds could not be
quantified as these babies had been referred from another
hospital. The baseline characteristics of the neonates are
depictedinTablel.

Out of the 55 neonates, 47 (85.4%) had hypernatremia;
5 (9%) of them had very high sodium levels (>170 mmol/
L), 25 (45.4%) had fever, 9 (16.3%) had hypoglycemia
and 8 (14.5%) had decreased activity.

The median (IQR) weight at admission was 2540
(2350 - 2720) g in the cooler months and 2720 (2080 -
2940) g in the warmer months. The median (IQR) weight
loss (g) in cooler months was lesser compared to that in
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Tablel Characteristicsof BabiesAdmitted During Cool and
Warm Months

Cool (n=26) Warm(n=29) Pvalue
Qualitative variables?
Parity
Primi 23(88.5) 21(72.5) 0.06
Multi 3(115) 8(27.5)
Mode of delivery
Cesarean section 19(73) 23(79.3) 0.35
Vaginal 7(27) 6(20.7)
Gender
Mae 9(34.6) 14 (48.2) 0.15
Femae 17 (65.4) 15(51.8)
Source of admission
Outborn 10(38.4) 14 (48.2) 0.27
Inborn 16 (61.6) 15(51.7)
Quantitativevariables
Maternal age (y) 28(26, 29) 26 (24, 29) 0.24
Weight onadmission (g) 2540 2720 0.47
(2350, 2720) (2080, 2940)
Ageonadmission(d) 4.5(3,7.8) 4(2,6) 0.34
Duration of stay (d) 3(3,4) 3(2,5) 0.34
Dischargeweight(g) 2750 2900 0.52
(2485, 2900) (2200, 3160)
Total weight loss(g) 400 480 0.09
(300, 455) (300, 620)
Weight loss (%) 12.9 15 0.15
(11.7,14.1)  (10.7,17.7)

Weight lossper day (%) 2.7 (1.7,4.1)
Values expressed as @n (%) or Pmedian (IQR)

3.6(2,5.7) 0.09

warmer months [400 (300, 455) vs 480 (300, 620); P =
0.09]. The differencein the average weight loss between
the cooler and warmer monthswasmarginal (Tablel).

Theincidence of dehydration needing medical support
in the immediate postnatal period was 5.8%. The
incidence did not differ significantly between the cooler
and the warmer months. Few studies have shown that
newborn babies maintain their hydration status and no
supplemental feedsarerequired evenin hot environments
(3)]- Overall the incidence of postnatal weight loss and
dehydration hasbeen shown to vary widely from aslow as
0.2% [4] to 19.7% [5]. This wide variation across the
worldislikely duetothecultural differencesand postnatal
management plans of supplemental feeds adopted by
various units till breastfeeding is satisfactorily achieved
[6]. Dehydration needing medical intervention and leading
to morbidity is reported in hotter months in adults and
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older children [6,7]. Applying the same understanding to
neonates who are further disadvantaged by precarious
fluidintake during their initial few days of life makes one
believethat the problem of weight lossand dehydrationis
higher in warmer months compared to cooler months. This
is further accentuated by the fact that with anincreasein
temperature, the duration of breastfeeding decreases
whereasinsensiblewater lossincreases[8,9]. Contrary to
this, we did not find any statistically significant difference
in the incidence of dehydration between cooler and
warmer months.

In our study, the average maximum temperature in
warmer monthswas 31.6°C and that in cooler monthswas
27.7°C with the difference being 3.9°C. The average
minimum temperaturein warmer monthswas 20.4°C and
that in cooler monthswas 19.6°C with the differencebeing
0.8°C(Fig.1). A significantly higher percentage of weight
lossinwarm monthswas al so noticed by Kusumaet a [9]
inlate preterm babiesand by Rekhaet al [2] interm babies.
Zia et a reported no difference in the incidence of
significant dehydration with seasonal variation in
temperature in their study. However, their study
environment wasthermally regul ated asper thelegal norm
[20].

Our findings suggest that babies who are nursed in
cotton cloth cocoons, regardless of the ambient
temperature, keep the babies warm. Such cocoons are
common practicein our set-up. Thesethermal nestscreate
their inner milieu negating the effect of ambient
temperature

In our study, out of 50 babiesbornto primigravida, 47
(85.4%) babies had high sodium levels (serum sodium >
145 mEg/L). The high incidence of breastfeeding-
associated hypernatremiaamong infantsborn tofirst-time
mothers may be attributed to the fact that primiparous
women produce significantly less milk than multiparous

by 2020to Jone 2022 |
Place . Mysury |
State . Karmataka

Monthwise Temperaturein ¢’
g temp of shudy peried = MLE°C

Fig. 1 Month-wisetemperaturein °C
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women during thefirst postpartum week, with asubset of
primiparous women having very low production of
breastmilk ininitial postnatal days|[2].

Though we noted a higher degree of weight loss in
warmer months compared to cool er months, the frequency
of significant weight loss was not significantly different
between these two months. Thus, suggesting that signifi-
cant dehydration is equally common in both cooler and
warmer months, the degree of dehydration being margin-
ally higher in warmer months. Though this does not
achieve statistical significance, itisimportant for clinical
management. Our findings must beinterpreted keeping in
mind thelocation of the study centreasIndiaisavast coun-
try and temperature extremes are related to the latitude.
Northern Indiawhich hasmuch higher maximum tempera-
tures reaching up to 45°C in summer and often 2-4°C in
winter, may witness adifferencein incidence of dehydra-
tion dueto seasonal variation, although the sameisnot seen
in South India. The study waslimited by its small sample
sizeandinability to measure breastmilk sodium levels.

In conclusion, dehydration needing medical supportis
common in both cooler and warmer months of the year.
Theseverity of dehydrationismarginally higher inwarmer
months.
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Skill or Competency: What Should we be Assessing?
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ABSTRACT

Indiaintroduced competency-based medical education (CBME) intheyear 2019. Thereisoften confusion betweentermslike ability,
skill, and competency. The provided curriculum encourages teaching and assessing skills rather than competencies. Though
competency includesskill, itismorethan amere skill, and ignoring the other aspectslike communication, ethics, and professionalism
can compromise theteaching of competenciesaswell astheir intended benefitsto the patient and the society. Thefocuson skillsalso
underminesthe assessment of relevant knowledge. Thispaper clarifiesthe differences between ability, skill, and competency, and re-
emphasizes the role of relevant knowledge and its assessment throughout clinical training. It is also emphasized that competency
assessment isnot aone-shot process; rather, it must be alongitudinal process where the assessment should bring out the achievement
level of the student. Many of the components of competenciesare not assessable by purely objective methodsand thereisaneed to use
expert subjective judgments, especially for the formative and classroom assessments. A mentor adds to the success of acompetency-

based curriculum.

Keywords: Clinical competence, Competency-Based Medical Education, Knowledge, Skill assessment

INTRODUCTION

India introduced competency-based medical education
(CBME) in the year 2019. While the need to keep pace
with global trends would have been a reason for the
change, aperceived lack of skillsamongst Indian medical
graduates seems to be the other major reason. Little
wonder that a major emphasis in the new CBME
curriculum hasbeen on skills. Thefaculty weretrained in
theart and science of teaching and assessing clinical skills,
skill labsweremandated and alist of skillsto belearned or
demonstrated was provided.

The concept of medical competence has been rather
fuzzy [1] and perspective plays a maor role in its
conceptualization. Theemphasisonteaching and ng
skillsisexpected as skillsform animportant component of
competency, which is amply illustrated by the iconic
definition of competence provided by Epstein and Hundert
[2]. They defined clinical competenceas*” the habitual and
judicious use of communication, knowledge, technical
skills, clinical reasoning, emotions, values, and reflection
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in daily practice for the benefit of the individual and
community being served’. This definition includes
dimensions of competence in various other domains
required for patient care, which also need as much
attention. Competence is a multi-layered construct and
many waysto describethese layersarepossible. Ten Cate
et a have suggested viewing competence in three layers
viz. a core layer of canonical competence, a layer of
contextual competence, and a layer of personalized
competence [1]. While the canonical layer can be
standardized in terms of outcomes and assessment
methods, the other two need personadization. In the
conceptualization and implementation phase of CBME, a
semantic problem with the terms like ability, skill,
competency, and competence, seemsto have compounded
theissue. Thesetermsare often used interchangeably. Itis
not surprising because the dictionary meaning of all boils
down to ‘doing something’ . However, educationally, and
especialy inthe context of CBME, therearedifferencesin
the meaning and intent which can have an important
bearing on the way we deliver and assess the curriculum.
The competencies are deconstructed into learning
objectivesfor teaching and assessment; sometimesthey are
labelled as* knowledge competency’ or ‘ skill competency’
(although this goes against the very meaning and concept
of competency), and thisfurther complicatesthe problem.
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Ability, Skill, and Competency

Let's first look a competence and competency.
Competence is an overall umbrellaterm, which includes
several competencies required for the individual to be
called competent. The National Institute of Health [3]
defines competency as ‘an observable combination of
knowledge, skills, ahility, and behavior that contribute to
individual and organizational performance’. Inherent in
thisisthe fact that competency implies using its various
components in the actual workplace. Read together with
thedefinition of clinical competence, it meansthat thetask
is being performed in the workplace for the benefit of the
patient. Skill on the other hand denotes a specific learned
proficiency that enables oneto accomplish aspecific task
[4]. Ability refers to an innate potential to perform (e.g.,
possessing requisite knowledge, technique, dexterity,
coordination, etc.); in a sense, the ability doesn’t mean
actual performance but only the potential to perform by
possession of attributesneeded for performing atask. The
important factors that distinguish a skill from a
competency therefore stand out as context and benefit to
theindividual being served. Thiscan be better understood
withtheexamplesgivenin Tablel.

Some other interesting facts are aso visible in

SKILL OR COMPETENCY

perusing the meaning of skill and competency. One can
notethat skill isacomponent of competency but isnot the
only component. Integrating other components like
communication, knowledge, clinical reasoning, emotions,
values, and reflectionsisrequired for askill to become a
competency —with therider that these are used habitually
andjudicioudly. Theintegrationin CBME, therefore, isnot
limited to subject matter but must extend to knowledge,
skills, attitudes, clinical reasoning, emotions, values, and
reflections relevant to a particular competency. Another
important aspect isthefact that the purpose of CBME does
not end with the student acquiring competencies but with
her being able to use these competencies in practice —
habitually and judiciously —to improvethe health status of
society [5].

Implications for Assessment

What influence will this distinction between skill and
competency have on how we assess studentsunder CBME?
There are two important implications- first, assessment
must rise above non-contextual knowledge and skill
assessment, and second, since the competency behaviors
must be demonstrated habitually and consistently, asingle
assessment, however perfect, will never be enough to
certify the competency (and student as competent). The

Tablel Ability, Skill, and Competency

Term What it means Example

Ability Having therequired attributesfor A second-year medical student, who knows about the anatomy and
performing thetask. physiology of the upper gastrointestinal tract, indications, and

contraindicationsfor passing anasogastric tube and the procedure
required thereof, has good hand-eye coordination and dexterity, can
be considered to have the ability to insert anasogastric tube.

Skill A learned proficiency- through education, When thisstudent learns more about the procedure, observesthe
practice, or experience- and an actual demonstration given by thetutors, practicesit intheskillslab, and
performance on aspecific task. then correctly performsthe actual procedure on amanikin, shehas

acquired the skill of passing anasogastric tube.

Competency  Thetask asdescribed above, when When the same student during her final year or internship, passesa
performedinaclinical setting for the nasogastric tubein the emergency department on a2-year-old child
benefit of the patient, integrating the brought with suspected ingestion of sometabletsand aspiratesthe
knowledge, skills, communications, gastric contents after taking appropriate history, performing arelevant
and professionalism, which contributes  physical examination, comforting the child, communicating with the
toindividual and organizational parents, obtaining proper consent, documenting the procedurein the
effectiveness. casefile, seeking expert help to decide on further course of action, and

advising the parents of preventive action, has demonstrated the
competency.

Competence A collection of variousrelated compe- Accumulation of many other rel ated competencieswould entitle her to

tencies, which are used habitually and
judiciously for the benefit of the patient
and community being served.

be called competent to provideinitial carefor emergenciesin children
inahospital setting.

*Please notein the above exampl e that just like the student learned, prepared for, and practiced the skill of nasogastric tubeinsertion, she also needs
to prepare for and practice (and be assessed for) the other components of the competency mentioned above.
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need for CBME arose because the graduateswere not able
to integrate knowledge, skills, attitudes, communication,
etc., taught and assessed separately into a meaningful
whole and therefore could not provide quality care. It is
alright to deconstruct competencies into narrow and
narrower learning objectivesfor teaching purposes, but the
learners may not be automatically able to construct these
back into acompetency [6]. Thetendency to assessonly at
theleve of learning objectivesstrikes at thevery reasonfor
theadvent of CBME.

Attributes of Good Assessment

Any discussion on assessment must include theimportant
attributes of assessment viz. validity, reliability, feasibility,
acceptability, and educational impact [7]. Of these five
attributes, the first two are ‘intrinsic’ to the results of
assessment and the last three depend on the ‘context’ or
educational environment and together provide a very
useful notional concept of the utility of assessment. This
concept tells us that a meaningful trade-off can be made
between various attributes depending on the purpose of
assessment (e.g., highreliability for selection testsversus
high educational impact for formative or classroom tests)
and that if any one attribute has a value of zero (e.g., an
assessment prompting students to adopt only surface
learning), then the utility of entire assessment becomes
zero. Let uslook at theminsomemoredetail.

Validity

The conceptualization of validity has undergone many
changes since the turn of the 20t century. Vaidity isnow
considered aunitary concept, synonymouswith construct
validity [8,9]. It refers to the interpretation that is made
from the assessment dataand not to thetool sthat are used.
Itimpliesthat the assessment must includethe contents’ of
the task, which in the context of a given competency,
would include knowledge, communication, attitudes,
values, etc., in addition to the psychomotor skills.

Points to be kept in mind to enhance the validity of
competency assessment include:

1) Theroleof knowledgein competency assessment

Knowledgeisthe basic requirement for proceeding further
inany educational system; itisespecialy soin CBME, as
itisanimportant component of competency. Knowledgeis
the first step in making a clinical diagnosis, which
becomesthe starting point of any therapeuticintervention.
Without acorrect diagnosis, no amount of skill proficiency
is going to help. Unfortunately, clinical reasoning skills
have been put on abackseat dueto our newfound emphasis
onskills. Therearereportsto suggest that studentslack the
relevant knowledge of commonly taught skills and that
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proficiency in skills alone doesn’t trandate into good
professional practice[10]. Two other aspectsthat become
important in this context are that experts are experts
because they know more and not because they can perform
more or have specialized skills, [11] and that there isthe
phenomenon of content specificity which preventsusfrom
generalizing the proficiency in one skill to others[12]. A
recent publication has highlighted the role of contextual
knowledge and its implications for competency assess-
ment [13]. A lot of voicesarealso being raised that despite
being at the top of Miller's pyramid, performance
assessment isnot inherently superior in predicting clinical
competence[14], and that over-emphasis on skillsforces
the students to be selective in studying and ignoring the
knowledge component [15]. This adverse educational
impact threatens validity; it also bringsinto question the
rational e of compensating marksin knowledge with those
of clinical/practical or viceversa.

2) Theimportanceof context

Competency assessment must be contextual, especially at
theformative and ongoing assessment stage (contrasted to
large-scal e sel ection or licensing examinationswhich strip
off the context to ensure comparability between different
students). Given the phenomenon of content specificity,
[12] itisabad educational practice, for example, to assess
communication at a separate OSCE station. It is the
addition of context, that allows usto hel p the devel opment
of level two of competence [1] without which such
assessmentsbecomeonly artifacts.

3) Meaningful aggregation of thevariousattributes

A meaningful aggregation of knowledge, skills, attitudes,
communication, and other attributesrelevant to the given
competency isakey feature of competency assessment. It
makes little sense, for example, to club the scores on
knowledge of competency “A” with skillsof competency
“B” and communication of competency “C" and then
average out the result. As Schuwirth and Ash [6] put it,
“No doctor would tell hisher patients that their sodium
level istoo low but fortunately their glucose level istoo
high and so, on average, they are healthy.” Incorporating
a meaningful aggregation in the Indian settings as a
blended version of programmatic assessment has earlier
been described [16].

Reliability

Reliability is commonly seen as referring to the
reproducibility of scores[17]. The important pointsto be
remembered include- first, thefact that reliability ismostly
useful for norm-referenced testing (not criterion-
referenced as required for CBME), and second, that the
clarity of the task decides the degree of reproducibility.
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Reliability does not co-vary with objectivity, however
[18]. The traditional teaching has been that there is no
validity without reliability, but it has been repeatedly
shown that in practice, there is often a trade-off between
validity and reliability [19]. Sample size (tasks, contexts,
assessors, and tools) positively influences both, validity,
and reliability. The important points to keep in mind to
enhance the reliability of competency assessment are as
follows:

1) Multiple assessments

If reliability isto be viewed as the degree of confidence
that can be placed in the results of our assessment, then
thereisaneed to have multiple assessments. Thisrequires
using more assessorsfor moretasks, in more settingsusing
an assessment toolbox [20], applying the concept of the
‘quarter model’ to provideamore holistic unbiased picture
[21].

2) Theroleof expert subjectivejudgments

There should be no shying away from expert subjective
judgments for the assessment of domain-independent
aspects of professional competence [22]. A common
problemwith most assessmentsistheappeal of objectivity
toimprove‘reliability’. Reliability looksat consistency of
marking rather than consistency of performance. Thereare
many flawsinlooking at reliability asonly reproducibility
of results. One is that reliability doesn’'t co-vary with
objectivity, and expert subjective judgments can give as,
or even more, reliable results for many tasks [23].
Secondly, by keeping objectivity as one of the criteria,
many important ‘authentic’ measures of doctoring (like
communication, professionalism, ethics, empathy,
reflections, etc.) get excluded from the assessment process
[24]. Thirdly, whileobjectivity presumesoneand only one
correct answer, clinical scenarios can have morethan one
correct answer which may not be objectively assessable.
The wheel of assessment has taken a full circle and the
importance of contextual expert subjective judgment for
CBME is again being recognised [25]. Fortunately, the
new curriculum providesfor ‘ only formative’ assessments
and doesn’t requireinternal assessment marksto be added
to final scores, providing alot of freedom to focus on the
educational impact of assessment rather than only on
objectivity.

PUTTING THE PRINCIPLES INTO PRACTICE

The inherent difficulty - competencies are
acquired incrementally, but assessment must be
holistic

Conventionally, the competency statements are end-of -
course competencies. However, the process of attaining
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these competencies is incremental. Say for example the
competency of history-taking. The student first learnsthe
basics of communication and the technique of data
gathering; then she learns about taking specific history
related to various diseases, and then movesonto learning
how to elicit sensitive information in a given context,
within a specific timeframe, and so on. The teaching is
step-by-step, but the assessment hasto beintegrated, inthe
sense, that we need to know whether finally, the student
will be ableto usethiscompetency inavariety of clinical
contexts, habitually and judiciously, for the benefit of the
patients. How to embed a meaningful assessment for this
purposelookslikeaproblem.

How to Circumvent this Problem?

One of the ways to circumvent this problem is to use
milestones or Entrustable Professional Activities (EPAS)
[26]. However, since our curriculum has not used these
concepts, alot depends on the wisdom of the teachersto
match thelevel of competency acquisitionwiththelevel of
training. Just as timetables are planned for teaching
purposes, assessment tables must be planned, such that the
entire spectrum of competency isassessed by thetimethe
course is completed. This can be done only during
formativeand internal assessment. University examination
(or exit examination, when implemented) is not the right
placefor competency assessment dueto the unique nature
of competencies. They should be used for quality
assurance but not for competency certification.

Choice of Appropriate Tools and the Role of the
Assessor

In the initial years of learning (pre-fina years), the
assessment may be more of knowledge, as it is the
foundation onwhich the competency would be built, along
with the assessment of a few basic communication and
psychomotor skills, attitude, and professionalism. Theory
tests, case presentations, objective structured clinical
examination (OSCE), objective structured long
examination record (OSLER), assessment inthe skillslab,
and viva-voce may be used for this purpose. Formative
assessment can also be made meaningful by interactions
and feedback in classroomsand clinics.

As the students begin engaging more in the clinical
context (final year and internship) various workplace-
based assessment tools such as direct observation, mini
clinical evaluation exercise (m-CEX), and direct
observation of procedural skills (DOPS) may beused. As
they gradually master cognitiveand clinical skills(during
PG training), tools such asmini peer assessment tool (m-
PAT), multi-source feedback (MSF), and patient
sati sfaction surveys (PSF) may be added. At thisstage, the
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assessment  predominantly focuses on their clinica
performance; however, the assessment of contextual
knowledge must continue with the help of case
presentations, viva, or theory tests, so that we do not
underminetheimportance of contextual knowledgeasthe
foundation of clinical performance. Throughout their
learning phase, self-assessment, and assessment by
logbook and reflections must continue.

Having said that, the assessor isalwaysmoreimportant
than thetool that isused for competency assessment [27].
The teachers need to use their wisdom not only in the
choice of tool - but also in designing the questions and
tasksrelated to each tool so that it iswithin the context of
the competency and not astand-alonetest of knowledgeor
skill.

CONCLUSION

Before concluding, wewould liketo recall some aspects of
the story of Mahabharata [28] which perfectly illustrates
these concepts. Thefirst character which attractsattention
isEklavya[29]. He had mastered the skill of archery tothe
extent that he could fill the mouth of a barking dog with
arrowsto silenceit but without harming it. But he could not
use the divine weapons (like Brahmastra, a highly
destructive weapon as per legend) nor could he command
an army. Thiswas because helearned shastra (the skill of
using weapons) but not shaastra (the science behind
weapons and war). Duryodhan [28] was another person,
who had learned both shastra and shaastra but lacked
ethics and professionalism. In an erawhere the opponent
had to beinvited for abattleand only if he consented could
battle take place, Duryodhanawanted to acquire kingdom
by defeating Pandavas in the game of dice (chausar, a
gameprevalent inthosetimes). And then therewasArjun,
who had | earned shastra and shaastra and wasethical and
professional in his approach. He had mastered the skills
and learned the use of divineweaponsfrom the best of the
teachers and was competent in the true sense. However,
just beforethewar, hedeclined to use hisskillsbecausethe
context changed. His dys-competence, diagnosed and
addressed by Krishna, was not due to his lack of
knowledge and skills. It was an expert subjective
assessment, inthetrue sense, by Krishnaasamentor, who
diagnosed his learning needs and made an effective
intervention. Indeed, it needed the genius of aKrishnato
not send him for another class, skill 1ab session, course, or
fellowship; rather, he helped Arjun to navigate through
ethical and professional conflicts and make a decision to
act. The entire focus of the discourse between Arjun and
Krishna in the form of Gita was on positive outcomes,
much like the focus of competenciesison being used for
the benefit of the patient.
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Nothing but these charactersfrom the great epic could
have brought out the importance of knowledge, skills,
ethics, professionalism, reflections, and training in
multiple contexts; their story equally strongly emphasizes
therole of an expert teacher and an expert mentor for the
success of competency-based education.

Excellent resources are available describing the
importance, uniqueness, and other detailsof competency-
based assessment [6,27, 30-32]. However, with the above
example, we want to reiterate that there is a difference
between skills and competencies; and in a CBME
curriculum, we should be assessing competenciesand not
knowledge or skillsrelated learning objectivesalone. The
purpose of CBME, after dl, is not merely to equip the
graduate with knowledge and skills but to ensure that the
graduate develops the competency to use these for the
benefit of the patient and the community.

We could not have found abetter way to end this paper
thanto recall the description of CBME provided by Frank
et al [33] on behalf of International CBME collaborators,
“CBME is an outcome-based approach to the design,
implementation, student assessment and evaluation of
medical education programmes using an organizing
framework of competencies.”
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ABSTRACT

WEell conducted clinical trials are the mainstay for generating evidence on preferred treatments. In order to adequately protect the
interests of the trial participants, the Central Licensing Authority of India has formulated guidelines to determine the quantum of
compensationin casesof regulatory clinical tria related injury or death. However, these guidelinesdo not addressthe nuances of trials
recruiting children aged under 16 years, withinwhich, neonates arethe most vulnerable population. Thus, thereisaneed for addressing
thislacunain the current guidelines. This article examines the challenges in determining the quantum of compensation in neonatal
clinical trialsusing the current formula, whichisacorollary to the challengesfaced by theauthorsin procuring clinical trial insurance
for the Probiotic suppl ementation for Prevention of Neonatal Sepsis(ProSPoNS) trial. Further, it suggestsatemplatefor adifferential
formulausing birthweight of infants, whichisone of the many important factorsimpacting neonatal mortality.

Keywor ds: Compensation, CDSCO, DCGI, Regulatory trials

INTRODUCTION

A discernible knowledge gap remainsin evidence-based
pediatric treatments particularly in neonates, resulting
frominadequaciesin drug evaluation for children[1]. The
practice of extrapolating drug safety and efficacy data
from adults for use in neonates is widespread. Such off-
label use of drugs in neonates makes their safety and
efficacy questionable and putsthe neonatal populationat a
risk of unexpected adverse effectsand under / over dosing
[2]. Children, in particular neonates, are a unique
popul ation with distinct devel opmental and physiological
differences from adults. Clinical trials in neonates are
essential to develop age-specific, empirically-verified
interventions and therapies to estimate and improvise
optimum therapeutic solutions, but these also come with
their own set of challenges [3,4]. With respect to drug/
clinical trial participation, neonates show increased
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vulnerability owing to poor drug metabolism due to
hepatic and renal immaturity, larger surface arearequiring
higher doses, immunological immaturity, limited body
responses, clinical symptomatology, dependence on
parents etc [5]. The risk is further heightened when a
neonateisborn underweight / overweight [6].

Special care and protection are required for children
participating in clinical trials [7]. In India, the National
Ethical Guidelines for Biomedical Research Involving
Children by the Indian Council of Medica Research
(ICMR), enlist the requirements for conducting clinical
trialsin the pediatric population [8]. Clinical trialswhich
involve an Investigational New Drug (IND) or a New
Chemicd Entity (NCE) aregoverned by theNew Drug and
Clinical Trials Rules (NDCT 2019). Also, the rules
describein detail every aspect of conducting clinical trials
including compensation for trial participants. Justifiable
compensation for trial-related injury or death isapriority
under the NDCT, 2019, and is considered one of the most
important areasof clinical trialsin India[9,10].

This article discusses how compensation guidelines
related to pediatric clinical trias vary globaly and
discussesin detail theguidelinesin India. Anexampleof a
formulabased on birth weight, isproposed for calculating
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compensationin neonatal clinical trials, for consideration
and further deliberations by the experts and regulatory
authorities.

Clinical Trial Compensation for Neonates: Global
vs Indian scenario

Clinical trial compensation guidelinesvary globally. The
World Medical Association, Declaration of Helsinki [11]
and the I nternational Conference on Harmonization-GCP
(ICH-GCP, addendum 2017) [12] require that compen-
sation or treatment be offered for any trial-related injuries.
Some others like the Association of the British
Pharmaceutical Industry (ABPI, 2014) and the Council for
International Organizations of Medical Sciences
(CIOMYS), provide detail ed compensation approachesfor
variousclinical research phases, whereasthe US Food and
DrugAdministration’s (FDA) informed consent regulation
requires that the participants be informed about the
availability of compensation and medical treatmentin case
of injury [13-16].

In most countries compensation for clinical trial
participantsisbased onthe' Tort’sLaw’. Thisimpliesthat
thecourt of law, on hearing from investigator, sponsor, and
patient decides on the compensation [17,18]. Globally,
compensationin clinical trialsalso includesthe money or
reimbursements provided to the participants of the trial
[19,20].

Indiaisthe only country which protectstheinterests of
itstrial participants by awarding compensation in cases of
trial-related injury or death by meansof ruleslaid down by
the Central Licensing Authority (CLA), the Central Drug
Standard Control Organisation (CDSCO). The Indian
Council of Medical Research (ICMR) Ethical Guidelines
for Biomedical Research on Human Participants, the
Indian Good Clinical Practice (GCP) Guidelines, and
NDCT 2019 recommend compensation to be given to
clinical trial participants who suffer from trial-related
injury [8,9].

Any untoward or adverse medical occurrence in the
clinical trial participant that resultsin hospitalization or its
prolongation, permanent disability, or death of the
participant isclassified as a serious adverse event (SAE).
Clinical tria participantswho suffer from any SAEwhich
is deemed ‘related’ to the tria as opined by the expert
committee, areentitled to financial compensation; in case
of death, their dependents are entitled to financia
compensation. Also, the trial sponsor is required to
providefreemedical carefor dl trial-related injuriestothe
participant as long as required (as per opinion of
investigator) or till suchtimeit isestablished that theinjury
isnot related to theclinical trial, whichever isearlier. The
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amount of compensation in case of injury or death in a
clinical trial or bioavailability or bioequivalencestudy of a
new drug or investigational new drug isdetermined by the
compensation formula given in NDCT 2019 under
Chapter VI, Rule39to Rule 43[9,21].

Genesis of the Clinical Trial Compensation
Formulain India

The unique standpoint of India in clinical trial
compensation hasalong history ssemming from the Drugs
and Cosmetics Act, 1940 [22]. In 2005/2006, the Drugs
Controller General of India(DCGI) established an expert
group committee to review and draft the rules for
determining compensationinclinical tria injuriesinIndia
and a‘ No Fault Compensation’ model wasadopted for the
Indian population as opposed to the ‘ Tort's Law’ in other
countries. The ‘No Fault Compensation’ translates as,
regardless of the fact that the trial participant has given
informed consent (in case of neonates, the parents or the
legally authorized representatives) after having fully
understood therisksinvolvedintheclinical tria, they will
still be entitled to compensation in case of related SAE
upheld by the DCGI asaclinical trial injury by virtue of
participation in the trial. The committee, took into
consideration several factors, including the participant’s
age, qudification, gender, insurance coverage, urban/
rural, place of death/hospitalization, and level of
education. Based on their deliberations, the committee
unanimously agreed on the following two factors as the
basisof the compensation formula:

1. Age The compensation amount should be propor-
tionateto the productive age group the patientislikely
to live in. This means that a younger person with a
longer life expectancy and higher earning potential
should receive alarger compensation amount than an
older person who islikely to live for a shorter period
and earn less. Thisisin accordance with the Workmen
Compensation Act which provides atable of compen-
sation based onage[22].

2. Seriousness: The compensation amount should also be
based on the severity of the illness or condition
suffered by the participant. If apersonissuffering from
atermina illness, they are less likely to survive, and
therefore should receive lower compensation than
someonewith aminor ailment, such asacold or fever.
A hedthy volunteer with no existing health risks
warrantsthe highest compensation.

Quantum of Compensation for Trial-related Injury
or Death

Separate compensation formul as address different types of
clinical trial injuries namely permanent disability,
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congenital anomaly or birth defect, chronic life-
threatening disease, and Reversible SAE in case it is
resolved. For example, in case of death of the tria
participant, the compensationiscalculated asfollows:

Compensation= (B x Fx R)/99.37

Where, B = Baseamount (i.e. INR 800,000/-); F = Factor
depending on the age of the participant (based on
Workmen CompensationAct); R = Risk Factor depending
on the seriousness and severity of the disease, presence of
co-morbidity and duration of disease of the subject at the
timeof enrolmentintheclinical trial between ascaleof 0.5
to4 asfollows:

0.50terminally ill participant (expected survival not more
than 6 months)

1.0 Participant with high risk (expected survival between 6
to 24 months)

2.0 Participant with moderaterisk
3.0 Participant with mildrisk

4.0 Hedlthy volunteersor participantswith noidentifiable
risk

Thiscan beinterpreted asfollows: If aparticipant has
an expected survival of not more than 6 months, the risk

factor (R) can be assigned as 0.5, which trandates to half
of the maximum compensation amount.

Another factor that wasincludedin theformulawasa
fixed baseline amount (INR 8,00,000/-) based on the
highest average wage/daily wage per month given to a
person employed by any of the state governments at that
timewhichwasINR 7200 per month. It was assumed that
if thismoney was put into afixed deposit at 12% interest at
that time, it would yield the baseline amount.

Factor F ranges from 99.37 (for age of 65 or more) to
228.54 (of age not more than 16) depending upon the age
of the injured. Thus, it can be seen that according to the
formula, the compensation amount variesfromaminimum
of INR 4,00,000/- to a maximum of INR 73,60,000/-
depending on the age of the deceased and the risk factor.
However, it was decided that in case of patients whose
expected mortality is90% or morewithin 30 days, afixed
amount of INR 2,00,000/- should begiven.

Challenges in Assigning Risk Factor in Neonates

Although compensationfor clinical trial injuriesin adults
has been addressed, the issue of compensation for
neonates remains unclear. There are several issues that
need to be considered in neonatal trials that are not
adequately addressed in the compensation formula.
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High Risk of Mortality

Onesuchissueisthe high risk of mortality among infants
inlIndia. Itisunclear what risk factor should be assigned to
anormal infant - should it be 4 (the value for a normal
volunteer), or less than 4? Should socio-economic status
betaken into account before deciding therisk factor, and if
so, how should this be factored in calculations? These
considerationsmay giveriseto moral and ethical debates.

Severity of Congenital Disease

Another issueisthat of correcting mild/moderate/severe
conditionsin neonates, where neglect or delay canlead to
fatal outcomes. Theinherent risk in such casesneedsto be
carefully considered, especialy when the neonate is
suffering from acondition wheremortality could behighiif
no optimum availabletreatment isgiven.

Vulnerability

In vulnerable populations, like children or people with
intellectual or mental disabilities, compensation is a
special concern. This population is considered as
relatively or absolutely incapable of protecting their own
interests. The Indian Council for Medical Research
(ICMR) National Ethical Guidelines for Conduct of
Biomedical Research recommend that study protocols
involving neonates should take into consideration the
vulnerability of thisgroup within the pediatric population
in terms of the risk of long-term effects of interventions,
including devel opmental effects.

Therearetwo important challengesin ascertaining the
relatedness of SAE and deciding the quantum of
compensation in neonates. Central Drugs Sandard
Control Organisation (CDSCO) guidelines for adults
recommend cal culating the compensation amount based
ontherisk factor assigned based on the expected survival
of the study participantsat the time of enrollment, the age
of the participant, and a base amount of INR 8,00,000/-.
However, it isdifficult to decide therisk factor in infants
delivered preterm or lower than normal birth weight or
small for gestational age (SGA) for thefollowing reasons:

i) Despiteprovidingthe standard of care, many neonates
die due to the co-morbidities associated with pre-
maturity and SGA

ii) The majority of these deaths occur within hours to
days while surviving neonates may have near normal
lifeexpectancy.

The compensation formulaof adults considers ages 0-
16 yearsasthe samewithout any differentiation of various
weight categories in the vulnerable population. The
current formulafor compensation ismade keeping in mind
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the adult population. ‘' F' isdetermined by the Workmen’'s
compensation formula which is actually impractical to
apply in case of neonates. In actuality, even within the
neonatesthere are subclassificationsas mentioned earlier.

Experience from the ProSPoNS trial

Although not many regulatory clinical trials in the
pediatric age group have been documented but a few
examples from vaccine trials [23,24] or the recent Goat
Lung Surfactant Study (GL SE) exist where compensation
was awarded to some participants[25,26]. Butin al these
cases the compensation awarded has been based on the
adult formula. While conducting the ProSPoNStrial [27]
which isalarge, phase Il multi-centric trial in neonates,
currently being conducted at six sitesin India, animportant
aspect of the compensation rules came into light. As the
NDCT 2019 rulesrequire sponsorsto obtain clinical trial
insurance to provide compensation to subjects, we had to
calculate the limit of liability to obtain clinical tria
insurance, based on the supposed compensation that can
beawardedinthetrial. Thiscal culation wasdonebased on
the compensation formulaprovided in the seventh rule of
NDCT 19 rules [9]. However, it was realised that the
compensation formula used does not have any sub-
classification for the pediatric population, particularly for
the neonates. Thus, it was challenging for the tridists to
assign a risk factor and calculate the amount of
compensation that should be accounted for in the tria
insurance. Therefore, it was redized that a more
comprehensive system of determining thecompensationin
the neonatal populationisrequired to addressthislacuna.

Proposed Formula

Based onthe mortality and morbidity risk associated with
the different categories of birth weight, we propose a
template to assign different risk factors for neonates in
clinical trialsasshownin Tablel [28]. The compensation
amount in case of death can then be cal culated according to
theearlier formulaas: Compensation=(B x Fx RA)/99.37

However, these assumptions need to be reviewed
again based on the economic development since the period

COMPENSATION IN NEONATAL CLINICAL TRIALS

of their conception, the average salary has increased.
However, the interest rates of fixed deposits have
decreased.

DISCUSSION

Clinical trials in neonates are faced with multiple
challenges and raise some unique ethical considerations
owing to the very nature of the population involved. The
complexity of researchinthispopulation, coupled withthe
apprehension of causing unintended harm to vulnerable
neonates, has led us to propose a modification in the
current formula for calculating the compensation
involving research in neonates. Further, the inability of
this population to provide informed consent and the
reliance on obtaining surrogate consent from parents adds
to the challenge. There have been instances in neonatal
research wherethetrials have come under the scanner for
ethical issues. For instance, the SUPPORT (Surfactant,
Positive Pressure, and Oxygenation Randomized) Trial,
carried out in the US between 2004-09, had aimed to
enhance knowledge on the optimum oxygen saturation
level in very premature newborns. The study presented
some important findings to the scientific community but
simultaneously came under the scanner for a faulty
informed consent processwith failureto disclose potential
risksto participants. It was|ater that scientific groupsand
|eadersin bioethics and pediatrics came out in support of
the trial urging the Office for Human Research and
Protection (OHRP) to withdraw the notice given to the
institutionsinvolvedinthistrial asthey feared it would set
a precedence that would hamper ongoing and future
patient-centred outcomesin trials. Such incidences bring
to light the difficulty in conducting clinical trials in
neonates.

Even much beforethis controversy, inthe 1970s, many
actsand guidelineslikethe Belmont Report, issued by the
National Commission for the Protection of Human
Subjects of Biomedical and Behavioural Research,1978,
were passed in the US, to protect children’srightsduring
research. But these impeded clinical trials and pediatric
drug development for the next two decades until new

Tablel Risk Factor Assigned by Birth Weight

Weight category Risk Risk factor assigned (RA)
Micro preemie< 800gm Very highrisk (Expected survival not morethan 48 hrs) 05
Extremely low birthweight (ELBW 800-1000¢g) Highrisk (expected survival between 48 hrs—2 months) 1.0
Very low birthweight (VLBW 1000-1500 g) Moderaterisk 2.0
Low birthweight (LBW 1500-2500 g) Mildrisk 3.0
Normal birthweight (NBW 2500-4000 g) L owest risk (Healthy neonateswith no underlying conditions) 4.0
Higher than normal (HBW > 4000 g) Mildrisk 3.0
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measures were implemented. 1t took another decade and
new lawsand funding passagefor good research to begin.
Indiaexperienced asimilar scenario after specific amend-
ments were introduced in the Drugs & Cosmetics
(Amendment) Bill in August 2007. Subseguent amend-
ments vide Gazette Notification GS.R. 53(E) came in
2013. These regulatory changes brought about stricter
rules for conduct of clinical trials and compensation in
India and hampered clinical trials in India for almost a
decade for the fear of compensation, etc. Thus,
thoughtfully designed government regul ations are needed
to guide and promote ethical research: In context of
compensation for neonatesintrials, it isessential that the
compensation safeguards the interests of participantsin
concordance with the Declaration of Helsinki, while
simultaneously safeguarding the interest of scientifically
and ethically conducted clinical trials in neonates for
advancement in medical sciences.

Compensationincaseof clinical trial-related injury or
deathisanimportant aspect of conducting regulatory trials
in India. The present formula given in the NDCT 2019
rules for calculating compensation does not address the
issues of the pediatric/ neonatal popul ation and thevarious
risk factors associated with various categories in the
pediatric age group within which neonates form the most
vulnerablesub group. Thisresultsin cal culation of abroad
compensation which may not be appropriate for that age
group.

Although, in this example, we have proposed a new
marking system for ‘R’ in the formula based on the risk
assigned to neonates according to their birthweight, the
baselineamount ‘B’ and‘F asoneedtobere-evaluatedin
the current context. The Workmen's compensation
formula which forms a part of the compensation clause,
assigns equal weightage to all ages between 0-16 years (
‘F = 228.54). We suggest that children as the future
citizensof the country should be assigned a‘ value of life
to be considered in the compensation formula. Adaptation
to the neonatal context while estimating the quantum of
compensation for trial-related injury/death among
neonatal participants has been suggested by Sivanandan et
at 2019[25]. They suggested an adaptation of ‘R’ factored
in the calculation for severity of neonatal diseases,
prematurity, comorbidity and presence of risk factors. We
have suggested amethod of assigning valueto ‘R’ based
onrisk associated with birthweight. For calculatingthe‘F
factor for children, other methods can be used for instance
‘Life tables'. Life tables give estimates of the mortality
which can beused to find theremaining period of expected
life of children [29,30]. Another method could be
determining the statistical value of life[35]. The formula
proposed herein thismanuscript hascertain limitationsas
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mentioned above. Considering the uncertainty of
outcomes in this popul ation owing to multiple biological
and socio-economic factors etc, there is a need for
deliberation by experts from the fields of neonatology,
pediatrics, biomedical statistics, ethicists, etc. and amore
comprehensive formula needs to be developed for
determining compensation in trialsinvolving neonates as
participants.

CONCLUSION

Considering the paucity of the data available from
neonatal trialsin Indian population and the dire need for
taillor-made drugs for the neonatal population, it is
imperative to set an environment more conducive for
conduct of drugtrialsfor theneonatal populationinIndia
The ICMR is contributing by creating national facilities
such as centralized ethics committees for multicenter
trials, Indian Clinical Trial and Education Network
(INTENT) etc. Giventhevulnerability of thispopulation,
they areat ahigh risk of facing adverse events. In case of
SAEs, a broad formula as per the Clinical Tria
Regulations of India seems insufficient. We therefore
suggest a differential formula for trials specific to the
neonates.

ANNEXURE

The ProSPoNS Trial Group: Abhishek Raut, Mahatma Gandhi
Ingtitute of Medical Sciences (MGIMS), Wardha, Maharashtra;
Adhisivam Bethou, Jawaharlal Institute of Postgraduate M edical
Education and Research (JIPMER), Puducherry; Anees Fatima,
JPMER, Puducherry; Archana Lade, MGIMS, Wardha,
Maharashtra; Arti Kapil, AIIMS, Delhi; Ashish Bavdekar, King
EdwardsMedical College(KEM), Pune, Maharashtra; Dhanajay
Shete, MGIMS, Wardha, Maharashtra; Girish Dayama, KEM,
Pune, Maharashtra;, Kamlesh Mahgjan, MGIMS, Wardha,
Maharashtra; Markarand Gorpade KEM, Pune, Maharashtra;
Mohammad Azam, Lady Hardinge Medical College (LHMC),
New Delhi; NarendraKumar Arora, INCLEN Trust, New Delhi;
Rajni Gaind, Vardhman Mahavir Medical College, New Delhi;
RashmitaNayak, SriramaChandraBhanjaMedica Collegeand
Hospital (SCB), Cuttack, Odisha; Ravindra Mohan Pandey,
NIMS-ICMR, New Delhi; Sailajanandan Parida, Asian I nstitute
of Public Health (AIPH), Bhubneshwar, Odisha; Sakshi Kasana,
LHMC, New Delhi; Sonam Dhingra, LalaL ajpat Rai Memorial
Medica College (LLRMC), Meerut, Uttar Pradesh; Sunil
Sazawal, Subharti Medical College, Meerut, Uttar Pradesh;
SushmaNangia, LHMC, New Delhi; Tharika Fatima, JPMER,
Puducherry, India.

Funding: ICMR, UKRI-MRC; Competing interests: None
stated.

Disclaimer: The authorswould like to declare that this formula
should not be considered prescriptive and further deliberation on
the matter by an expert committee is required to create a
comprehensive formulathat can be adapted to the needs of the
neonatal population.
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ABSTRACT

Over theyears, survival of childrenwith chronic diseases has significantly improved and alarge proportion of them now are entering
into adulthood. Transition of Care (ToC) of such patients with having childhood onset of chronic diseases to the adult health care
systemiswell organized in developed countries, althoughitisan emerging conceptin India. In situationswherethe systemsfor ToC are
not in place, such cases are fraught with unsatisfactory health outcomes. With proper ToCin place, these patientsarelikely toreceive
uninterrupted care by the adult care physicians and hence reach their full potential. This document highlights the need, rationale and
way forward for ToC of youth with specia health care needs (Y SHCN) across the country. It also describes the standard operating
proceduresto develop the ToC at ahospital level for cliniciansand administrators.
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PREAMBLE their specific needsfor the underlying medical conditions

The Maternal and Child Health Bureau (MCHB) of the 95 compounded by the challenges specific to this age
United States of America (USA) defines Youth With group (Box 1). It isacommon trend, especially in public

; ; sector hospitals, to direct the adol escent and young adult
if&;raé H;[al tir;lgrare Needlr ig ngrC'\g ash;;?sem;gfgje patientsto theMedical rather than the Pediatric out-patient

developmental, behavioral, or emotional condition and services, whenthey arebeyond the cut-off agefor pediatric

. . services for that particular hospital. This method works
who also require health anq related SAVICES of atype O,f well for otherwise healthy people attending the hospital for
amount beyond that required by children generally. . . ) : .

n 7. intercurrent illnesses; however, it can be challenging for
Hence, a proper transition (transition of health care) to

. . . patients with chronic illnesses needing a continuum of
;ﬂl;::](;rj ?]/;%m I required for these patients once they care. Transition of Care (ToC) isacrucial aspect of health

carewhich can smoothen thisprocess.

Over the past two to three decades, significant
improvementshavetaken placeinthe care of childrenwith
chronic diseases. Asthese patientsreach their adolescence,

Currently, there are no guidelinesin place for such a
transition of carein India. Taking cognizance of thisfact,
in early 2023, Indian Academy of Pediatrics (IAP)

Dr Jagdish Chandra, B 1007, Sea Show CGHS, Plot Number 14, approached the Directorate General of Health Services
Sector 19B, Dwarka, New Delhi, 110075, India. (DGHS), Ministry of Health and Family Welfare
jchandrass@gmail.com (MoHFW), Government of India, for framing aToC policy
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TRANSITION OF CARE

affect their physical and psychological well-being

« Proper ToC leads to improved self-care

other poor health outcomes

Box 1 Special Health Needs Adolescents with Chronic Iliness

* Nearly 30% of adolescents and young adults have one or more chronic illness
* Nearly 25% of these youth with special health care needs (YSHCN) have at least one unmet need which may

« With improved survival of YSHCN, newer complications are being encountered
« Poor adherence to treatment is a problem among adolescents resulting in poor health outcomes
* With proper ToC, better satisfaction is seen among YSHCN which leads to improved treatment adherence

* Without proper ToC, control of chronic diseases goes haywire resulting in increased emergency room visits and

that could be uniformly implemented acrossthe country. A
meeting of expertsfrom pediatric and adult care teams of
central government teaching hospitals and All India
Institute of Medical Sciences, New Delhi, was organized
by the DGHS (Annexure). After deliberations on the
subject, IAP was asked to prepare a policy document on
ToC which was submitted to DGHS in due course. The
same was circulated online among experts and finalized
based on the feedback received. |AP was then asked to
develop standard operative procedures (SOPs) for its
implementation which werefinalized following delibera-
tionsand inputs from experts from the pediatric and adult
careteams. After necessary approvals, the ToC policy and
the SOPs were circulated by the DGHS nationwide in
December 2023. Additional Chief Secretary, Principal
Secretary and Secretary Health of all States and Union
Territories, Director General (Medical Education) and
Director General (Hedth) of al States and Union
Territories, Director General (Employees State | nsurance
Corporation), Government of India, have been requested
to disseminate the ToC policy along with SOPsto all the
health care facilities ranging from District Hospitals to
Tertiary Care Hospitals, autonomousinstitutes and major
private hospitals in their jurisdiction. National Medical
Commission has been requested to include the ToC inthe
Postgraduate (Pediatrics and Medicine) and Super
specialty curriculum.

Definition

Transition of Care (ToC) is defined as “purposeful,
planned processthat addressesthe medical, psychosocial,
educational and vocational needs of adolescents and
young adults with chronic medical and physical
conditions as they move from child-centered to adult-
oriented healthcare systems [1].” In practice, this
translates to a shift from a child- and family-centered
environment of pediatrics to a patient-centered adult
medicine setting. ToC is often used interchangeably with
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Transfer of Care; however, thelatter isthefina outcome, a
single event where care is handed over from a pediatric
careprovider to adult care provider, while ToC isagradual
process.

Goals of Transition of Care

TheAmerican Academy of Pediatrics states, “ The goal of
trangition in health care for YSHCN is to maximize
lifelong functioning and potential through the provision of
high-quality, developmentally appropriate health care
services that continue uninterrupted as the individual
moves from adolescence to adulthood [2].” With
continued good quality health care, the young adult is
envisaged to attain full developmental potential and will
beaproductive member of the society.

Rationale for Transition of Care

According to the National Survey of Children’s Health,
funded by the US Department of Heath and Human
Services, almost 31% of adolescentshave one moderateto
severe chronic illness, such as asthma or a mental health
condition. Other common chronicillnessesinclude cancer,
cardiac conditions, HIV infection, spastic quadriplegia,
developmental disabilities and epilepsy. One in every 4
adolescents with a chronic illness has at least one unmet
health need that may affect their physical growth and
development, including attaining puberty, overall health
status as well as future adult health [3]. Data on the
prevalence of specific chronic diseasesamong adol escents
highlights the magnitude of the problem in our country.
Recently, datafrom Indiaon 514 patientswith transfusion-
dependent thalassemia(TDT) in North Indiarevea ed that
43% (n = 222) of them are aged above 18 years [4].
Likewise, alarge thalassemiacentrein Mumbai has 35%
adult TDT patients (M Manglani, personal commu-
nication, June 15, 2023). Prevalence of epilepsy among 15
to 18-year-old boysand girls hasbeen estimated to be 821
and 625 per 100,000 respectively [5]. According to 2022
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estimates, over 8,50,000 children and adolescents are
affected by juvenile diabetes; with an annual increase of
6.7% thisfigureislikely to be over 17,00,000 by the year
204016]. The prevalence of asthmain children with mean
ageof 12 yearsisestimated to be 7.9 %[ 7]. According to
estimates quoted by Indian Council of Medical research
(ICMR), there are 80,000-1,00,000 children with severe
hemophilia in India [8]. In some developed countries
including USA, policy statements and guidelines on ToC
of YSHCN are in place for over 3-4 decades [3,9],
although the sameisnot truefor most devel oping countries
including India.

Need for ToC Guidelines

It is stated that ToC is “to affirm that just as children
receive optimal primary care in a medical practice
experienced in the care of children, so too adults benefit
fromreceiving care from physicianswho are trained and
experiencedin adult medicine[2].”

With increased survival of patients with chronic
diseases, newer long-term complications and disabilities
have emerged which require focused attention. Some
examplesinclude (a) Patientswith transfusion-dependent
thalassemia (TDT) are now at greater risk of athero-
sclerotic cardiovascular disease and associated impaired
glucose metabolism; (b) Cystic fibrosis (CF) associated
diabetes mellitus which occurs only in 2% of pediatric
patientswith CF, but increases several fold in adolescence
and adulthood; (c) Survivors of childhood cancer will
develop health issues such as obesity, hypertension and
hyperlipidemia[10-12].

Another reason for ToC isto ensure ongoing treatment
adherence. In the absence of proper ToC, adol escents are
likely to have non-adherence to treatment. HIV-infected
adolescents on anti-retroviral therapy (ART) remain
largely asymptomatic and they may not feel the need for
continuing ART; left unsupervised, they areat risk for poor
adherence to treatment and treatment failure [13].
Similarly, poor glycemic control and higher emergency
room visits among patients with type 1 diabetes mellitus,
and transplant regjection among kidney transplant
recipientsdueto lossto follow-up aredescribed when ToC
is not well addressed [14-17]. Better satisfaction among
YSHCN is described when ToC is well planned. This
facilitatesimproved adherence and complianceto therapy
[14,18]. Positive youth devel opment programs associated
with ToC have shown better self-careand advocacy aswell
[18,19].

Barriers to ToC

Despite perceived need for proper ToC for YSHCN for
their attaining full developmental potential, there are
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several barriersto ToC. These barriersexist at thelevel of
pediatricians, family and patients, physicians and
administrators.

Pediatriciansmay feel lesscomfortablereferring their
patients to an adult provider who is perceived to be less
familiar with childhood-onset conditions. Thereisafear of
missing out/ losing contact with the patientsfor whom they
have cared for years. There may be negative “research
consequences’ of reduction in patient numbersand aloss
in long term follow-up. In private set up, there may be
issuesrelated to negativefinancial conseguences.

If informed suddenly, patientsand familiesareunable
to cope with the transition to adult care and develop
anxiety. Patients may feel anxious and distressed due to
their emotional attachment to their pediatric health care
providers and may fear going to an unfamiliar set-up for
further care. They may experience grief and loss when
these trusting relationships end. Moving to adult services
may be viewed by them as a step closer to disease
complications. Adjustments are required for individuals
rather than family-approach of adult physicians. Parents
may suddenly fedl excluded fromall decision making.

Acceptance by the physicians and taking the Y SCHN
under their care is the most important aspect of ToC.
However, physiciansmay havelimited interest in pediatric
diseases which they do not encounter in their day-to-day
practice. It may appear to bean additional responsibility as
they may havetheir own areas of interests. When the ToC
services are still developing, physicians may feel
inadequately equippedin care of childhood onset diseases.
Administrators may also be unaware of the concept of
ToC; in the absence of an existing hospital policy, they
may be reluctant to provide support in terms of staff and
logigtics.

Overcoming the Barriers

Thispolicy document describesinterventionsto overcome
these barriersand ensure asmooth ToC in place[20-22].

1. Securing Support of Senior Leadership to Develop a
ToC Policy (National, State, Regional, Hospital
Level): Appropriate administrative heads at the state,
district and hospital level (such as medica
superintendent of the hospital) should be approached
to solicit support. The administrators should be
apprised of how investing in ToC will help to retain
Y SCHN in care and improve patient satisfaction and
outcomes. The administrators may be provided with
the data on the need for ToC, such as the number of
youth who will need transition to adult services over
the next five years in the system/state/practice or the
percentage of youth not receiving ToC services from
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health care providersin the state/ hospital . Leadership
should be made aware of the evidence that population
health outcomes are improved with a structured ToC
approach.

2. Defining the Age of Transition: Opinion remains
divided around the optimal agefor transition. The USA
‘Got Transition’ recommends initiating transition
discussion at 12-14 years of age and completion of all
stepsof transition by 18-23 years[20]. The cut-off ages
of 12 years, 13 years and 18 years are suggested by
others, based on hospita policy. Some have
recommended aflexibleapproach, taking into account
not only the chronological age but also the emotional
and developmental maturity of theindividual [23]. Yet
others fedl that this may be counterproductive as the
adolescents may feel upset whilecomparing with peers.
Across our country, the cut-offs for transition from
pediatricto adult carefor general patientsareextremely
variableacross statesand hospitalsaswell asdifferin
public versus private sector. Increasing the age of
transition from pediatric to adult carefrom 12 yearsto
18 years, may havefollowing implications: (1) It will
increase the number of patients visiting the pediatric
out-patient services as well as pediatric inpatient
services; (2) Increased patient load may require
additional staffing in Pediatrics. Given the economic
implications, it may mean reducing the staff on the
Medicine side. This staff rearrangement may have
implicationsrelated to National Medical Commission
regulations; (3) It will necessitate modificationsinthe
ward arrangements, i.e., devel oping separate wardsfor
adolescent boysand girls.

As adolescent carefalls under pediatricsin Indiaand
inmost partsof theworld, Y SHCN should be managed by
pediatricianstill these patients attain 18 years age. For the
timebeing, in view of the above implications, the cut-off
age for ToC of YSHCN may be allowed to remain the
same as that for adolescents without special health care
needs. However, in thelong run, auniform age cut-off of
18 yearsfor ToC of Y SHCN should be mandated for the
country.

3. Sdf-management/Self-care;  Self-care or  sdlf-
management is the practice of activities that an
individual initiates and performs on his or her own
behalf to maintain life, health, and well-being. Self-
management is a patient-driven operational process
withthe ultimategoa of empoweringthe patientinhis/
her own care.

Education program of self-management for chronic
diseases has shifted from the traditional approach to the
empowerment model. Empowerment isdefined ashelping
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people to discover their innate ability to control their
diseasesand situation. Dueto increased number of patients
with chronic diseases, it is necessary to pay attention to
patient empowerment. However, physical, psychological
and emotional maturity of the patient should betakeninto
account while embarking on coaching on self-
management. In cases where the patient him/ herself is
deemed unfit; acaregiver should beidentified who should
receive coaching in self-care. Empowerment on self-care
entails the understanding of the disease, the treatment
rationale, the source of symptoms, recognizing deterio-
ration-clinical- versus laboratory-based, and taking
appropriate action including seeking help from health
professionals and operating within the medical system
[24]. Psychol ogical empowerment of patientsisimportant
for their active participation in self-care. To achievethis,
preparation must beginwell before theanti cipated transfer
time, preferably in early adolescence, when a series of
educational interventions should discuss about ToC.
Various methods suggested for coaching in self-care
includelecture session, question and answer, presentation
of PowerPoint, photo presentation, educational
pamphlets, and peer training to which several digital forms
of training methods may be added. In addition to the
disease-related information, the content of sessionsshould
consist of daily activities, fithessand health, nourishment,
stressrelief, job and home environment, time management
and expression and creativity.

4. Transition Initiation and Assessment of Readiness:
The patients and their families should be informed
well in advance about ToC. Got Transition (USA)
suggestsinitiating the processat 12-14 years, whichis
6-8 years before the actual transition takes place.
However, the process of ToC should be initiated at
least one year before the actua transition [25]. It is
important to periodically assess whether the Y SCHN
are adequately equipped in self-care, health care
utilization skills, decision making skills and self-
advocacy. This assessment allows the care providers
and patientsand their familiesto know the gapsand to
act upon therequired areas. Studieson the assessment
of transition readiness using specific questionnaires
addressing different domains have highlighted a
correl ation between transition readinessand outcome.
Assessment of transition readinessisalsoimportant to
understand the needs of the patientsand their families
so that resources around health care, education, and
psychosocial needs can be individualized. There are
validated tools available for such screening, such as
the Transition Readiness Assessment Questionnaire
(TRAQ) - atool that isnot disease-specific, and easy to
administer [2,26].
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5. Communication With the Receiving Team of
Physicians: In developed countries, it iseasy to decide
about transfer of Y SHCN asthere are well devel oped
systemsin place. Inour country, asthesystemisbeing
initiated now, itisimportant asafirst steptoidentify a
physician who will be entrusted with thetask of caring
for patientswith specific diseases. Currently, thereare
institutional differences regarding the availability of
speciality/ sub-specidity care. In ingtitutions with
specialty services, one or two adult care physicians/
specialists may be identified to take care of young
adults of the concerned specialty. In situations where
the YSHCN have to be transferred to the adult
Medicine department, a physician(s) who will be
interested in looking after the patients with specific
diseases needsto beidentified. Thismay be donewith
the help of the administration. Communication
regarding the need for ToC should be devel oped with
the identified physician(s). They need to be apprised
about specific needs of the adolescents and young
adults with specific diseases. An ongoing
communication needsto bebuilt between thereceiving
adult-care team and the pediatric team as and when
needed. The adult physicians may be provided with
relevant resource material. Collaborative partnership
with the physician team isimportant for the process of
transition, including organizing joint clinics, transition
completion and transition registry. Patients who need
ToC usualy have along and often complex medical
history. A detailed ToC document should be prepared
by the treating pediatric team and provided to the
receiving physician for future reference. This is
especialy needed if the medical records are not
automatically transferred with the patient’ stransition.

Process of Transition: A hospital policy describing in
detail the actual process of ToC needsto be available
with duties on both ends clearly delineated. Casual
agreement is easy to make, but it is less likely to
succeed inthelong run. See. At aminimum, ahospital
ToC policy should state (i) the age of transition, (ii)
transition initiation and assessing readiness, (iii)
nominated care providers- both pediatrician(s) and the
receiving physician(s), (iv) joint careclinics, (v) care
coordinator/ counsellor/ nurse(s). It is important to
educateall staff about ToC. For information of patients
and families, a patient information sheet for ToC
should be devel oped which should be validated.

Joint Clinics: Joint Clinics are the clinics which are
attended by both the pediatric and adult care teams.
These joint clinics aim at familiarizing the patients
with the staff and environment they are moving to.
These should al so be attended by the care coordinators
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and the nurses. It isimportant to transfer the records
and relevant dataregarding the patients’ illness at the
time of actual transfer or beforethat. Special needs of
the pati ents shoul d be discussed by both theteamsand
management plan be drawn in advance. The place
wherethejoint clinic is organized should be closer to
the adult care department. A visit to the department
should be organized. Frequency of such meetingscan
vary depending upon the number of Y SHCN requiring
transition.

Transition Completion, Transition Registry and
Follow-up

A summary of patient’srecord should be prepared carrying
information about the specific health issues if any,
requiring attention. The summary should be handed over
to adult care team at the time of transfer of the patient. A
nurse or a counsellor (transition navigator) needs to be
identified for any assistance required during the transfer.
The navigator may be disease-specific, if the numbers of
Y SHCN arelarge enough. In settingswith asmall number
of cases requiring transition, only one navigator can be
entrusted with the task. To minimizethe chances of loss of
follow up, atransitionregistry needsto bemaintained [27].
The registry should be maintained by the transition
navigator under the supervision of the pediatric team.
Administration should make arrangementsfor secretarial
help required. A follow-up visit 3-6 months after the
transition is recommended to ascertain if YSHCN is
attending the adult care services.

Standard Operating Procedures (SOPs) for
Implementation of ToC

We suggest the following instructions to be in place to
ensure uniformity in ToC acrossthe country.

At the National / State Level

The ToC policy should be circulated from the
MoHFW or DGHSto thefollowing:

Health Secretary of the State/ Union Territory (UT)

Directorate of Health Services/ Medical Education of
the Statesand UTs

e Director General, Employee State Insurance
Corporation (ESIC), Ministry of Labour and
Employment

The MoHFW / DGHS should also share the policy
with the National Medica Commission (NMC) for
including ToC inthe postgraduate (Pediatrics, Internal
Medicine) and super-specialty curriculum.

State Health Secretariat/ DHS of the State/DG- ESIC
should share the document with all medical colleges/
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PG ingtitutions/autonomous institutions such as
AlIMS/District  HospitalMissionary Hospitals/
Children Hospital sin public and private sector

» TheMedical Superintendent/Principal/Dean/ Director
of the Institution/Hospital should discussthe ToC with
the Head of Department (HOD) of Internal Medicine/
concerned specialty and Pediatricsand take necessary
stepsfor implementation (see below)

At the Hospital Level (Medical colleges,
Autonomous institutions, District hospitals)

Sep 1. Define the age of ToC taking into account
prevailing age cut-off for Pediatrics / adult care in the
particular hospital.

Sep 2: Identify the pediatrician/ specialist pediatrician
from whom the YSHCN needs to be transitioned, the
physician/ specialist who will be receiving the YSHCN
and the transition coordinator/ navigator (medical social
worker/ Counselor / nursing officer).

Sep 3: Responsibilities of the pediatrics team must be
defined. Theformalitiesfor transition for Y SHCN should
begin at |east one year beforethe actual ToC.

e A written document can be prepared for patients and
caregiversexplaining the need of ToC and itstiming.

e A program of self-care and patient empowerment for
self-management of the particular disease should be
developed. Thisincludes devel oping written material/
|eaflets/ lecturesand group discussion for the patients,
caregiversand treating team.

» Assessthereadinessfor transition

» Joint Clinicsfor patientsto be transitioned should be
established with collaboration of the pediatric and
adult careteams

» Patient management plans should be discussed with
adult careteam

 The complete records / copy of records to be
transferred (physical/ digitized) should befinalized

» The pediatric team should be accessible to both the
adult care team and the transitioned patients (need-
based)

Sep 4: Responsibilities of theadult careteaminclude:
e ParticipationintheJoint Clinics
e Providinguninterrupted careto Y SHCNs

Sep 5: Maintaining disease-specific transition registry at
thehospital level (transition coordinator/ navigator should
be doing thistask)
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Sep 6: Follow up of transition 3- 6 months after actual
transfer of the patients for transition completion and
picking up loss of follow-up (transition coordinator /
navigator should do thistask)

Contributors: As per Annexure. All authorswereinvolvedin all
aspects of writing the manuscript. All approved thefinal version
of the manuscript.
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ABSTRACT

An emergency team was challenged with ethical issues while managing an unmarried adolescent girl who presented with an acute
abdomen wherein aruptured ectopic pregnancy was suspected. Consent remained at the center of this dilemmagiven the age of the
patient and the nature of theissues. Herein, we deliberate upon the challenges faced by thetreating team in accessing the reproductive
hi story, obtaining consent for performing pregnancy testsand for therapeutic interventions.

K eywor ds: Abortion, Ethics, Consent, Parent, Reproduction, Sexual Behavior

By 2025, Indiais predicted to have the highest popul ation
of teenagers globally. Adolescenceisacritical life stage
characterized by profound physical, mental and emotional
changes. Socio-cultural transformations and the lack of
comprehensive sexuality education hasled to a high-risk
sexual behavior, sexual abuse, teenage pregnancies,
unsafe abortions, and increased risk for sexually
transmitted infections. Investing in sexual hedth of
adolescentsis the need of the hour given that pregnancy-
related complications and unsafe abortions have been
reported as the leading cause of death among adolescent
girls [1]. Reports suggest that 15% to over 50% of
adolescentsin Indiahave engaged in sexual activity before
theageof 18years[2]. Dealingwith adol escent pregnancy
is particularly challenging for any treatment team.
Understanding the ethical concept of 'Autonomy'isafirst
step in dealing with adolescent girls with reproductive
issues.

CASE DESCRIPTION

A 16-year-old unmarried girl wasbrought by her parentsto
the emergency room with abdominal distension, obstipa-
tion, vomiting and pain abdomen of one-week duration.
Examination reveal ed decompensated shock, pallor, and a
tender distended abdomen with absent bowel sounds. Af-
ter stabilization, adiagnostic paracentesisrevea ed hemor-
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rhagic fluid. Computed tomogram of the abdomen re-
vealed dilatation of the small bowel till theileocecal junc-
tion with a 6 cm right hetero-dense, ill-defined adnexal
mass. Possibility of an acute surgical abdomen due to a
ruptured ectopic pregnancy or acomplicated adnexal tor-
sionwasconsidered and reproductive history wasdlicited.
In the presence of her parents, the girl denied any men-
strual abnormalities, vagina bleeding, amenorrhea, or
sexual activity. The child in private finally revealed a 3-
week history of intermittent vaginal spotting and intake of
high-dose over-the-counter estrogen pillsfollowing sexual
contact 2 monthsago. Urine pregnancy testswere negative
and serum beta-human chorionic gonadotropin levels
wereequivoca at 20miu/mL.

OUTCOME

Following counseling of the family and after obtaining
informed consent from the parents, the adol escent girl was
operated upon to find alarge clotted right adnexal mass,
possibly due to acute rupture of a chronic ectopic
pregnancy with collections enmeshing several bowel
loops causing acute small bowel obstruction. A right
salpingo-oopherectomy, resection of non-viable ileal
loops and loop ileostomy and laparostomy were
performed. On follow up, areversal of theileostomy and
abdominoplasty was performed, and she was well six
months|ater.

COMMENTARIES

The above adolescent girl was cared for by an emergency
surgeon (NG) whose team identified challenges and a
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summary was independently shared with a Pediatrician
and Ethicist (BD), aLega Researcher (SR), and a Senior
Police Officer (RPM) for discussion.

Surgeon (NG): The surgical team was faced with achild
under the age of 18 years with potentia reproductive
issues. In such asituation, obtaining areproductive history
and testing for pregnancy requiresthe consent of aparent.
It is common that minors refrain from discussing
reproductive issues with their parents given societa
inhibitions and normsregarding teenage sexual activities,
or the parents may feign ignorance given socia
stigmatization and hassles of dealing with law, if reported
to police. It was decided by the team to managethe entire
family as victims and with tact. Some of the challenges
were:

Sigma and discrimination: In our socio-cultural context,
the need to remain empathetic while dealing with the
parents if of primary concern. Resolution with repeated
counseling and discussion, rather than dismissivenessand
hard sermonswere required. Privacy needsto berespected
and assured through sensitive discussions by senior
doctorswith responsiblefamily membersand adol escents,
bothindividually and together. The urgency to ensurelife-
saving measures always take precedence over other
considerations.

Legal responsibilities: Further complicating the situation
wasthat all underaged sexual activity, especialy if asexual
assault by a known or unknown person(s), mandates
reporting to the police. Theteam thought that if there was
any such suspicion, the provisions of the Protection of
Children from Sexual Offences Act (POCSO) apply [3],
and the case must be registered as a medico-legal case
(MLC) with information to the local police. Failureto do
so may be considered an omission by thetreating team and
make them legally liable. In this critical situation, all
concerned parties had a low threshold for an MLC. An
ML C alone should not lead to procedural delays, and this
wasexplainedto thefamily to gaintheir confidence. L ater,
the patient was clear about consensual sex (i.e. sex that all
parties involved in agree to, both prior to the sexual
activity and throughout it), and theteam did not register an
MLC at that time. Similar full-term pregnancies have
delivered to married women though obviously underaged.

Non-maleficence and beneficence: A life-saving
intervention had to be performed on acritically ill minor,
with outcomes ranging from risk to life, complications,
cosmesis, changesin body image and future reproductive
potential. Priority wasawaysto savelife.

Pediatrician and Ethicist (BD): Adolescents may be
considered as mature minors depending on their ability to
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take responsible decisions weighing risks and benefits
involvedinany given situationthat reflectstheir increasing
autonomy [4]. Inthisscenario, the patientsand the family
must betaken into confidence and made to understand that
the physician and the healthcareteam are acting in the best
interest of the child while being non-judgmental. The
parents should be counsel ed that the team are working as
co-fiduciaries along with them to attain the best possible
healthcare and/or social outcomefor the childin question
[5]. Sincethechildis 16 yearsold, itisequally crucial to
understand her wishes/feelingsand give duerecognitionto
her preferenceswhile making any decision that will affect
her in future, while following the principle of respect for
“autonomy’ and the concept of ‘ shared decision making'.
A written assent from the child since she is more than 12
years of age (ethical but not legal) along with parental
consent is mandatory before any intervention including
conducting pregnancy tests. Since unmarried pregnant
girls'women and their familiesmay be stigmatized, teams
need to be sensitive while eliciting menstrual/sexual
history after taking the patient and immediate family into
confidence that al efforts shall be taken to maintain the
privacy and confidentiality. Complying with POSCO
requires the team to mandatorily inform the police if
sexual activity isreportedin children lessthan 18 yearsof
age. One must strictly maintain confidentiality, and
without any undue disclosure to any third party or media
personnel to avoid stigma (non-mal eficence). The team
keeps ‘beneficence’ in mind while obtaining history,
performing tests, and performing any therapeutic
intervention.

L egal Resear cher (SR): Inthecaseof rape, consent of the
victim, including minors, must be sought before medical
examination [3]. The Ministry of Health and Family
Welfare (MoHFW) Guidelines for medico-legal care for
survivorsglvictims of sexual violence recognize that
children above 12 years can provideinformed consent for
medical examination[6]. Inaccordancewiththeir primary
obligation to offer treatment, the medical practitioners
rightly prioritized the medical care and did not seek any
First Information Report (FIR) asaprerequisite. However,
doctorsare under an obligation to inform the police or the
Soecial Juvenile Police Unit about the commission of a
sexual offence and failureto do soisapunishable offence.
Since the law is silent on the time within which the
information isto be given, the doctors can do so after the
patient’s health improves and prepare them for such
reporting. Mandatory reporting intends to break the
culture of silence around sexual abuse and enable
children’s access to support and justice. However, there
are concernsthat children and families will not approach
doctorsto avoid the matter being reported to the police and
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the ensuing stigma, shame, and harassment. The Supreme
Court of India has recognized the conflict between the
POCSO Act, privacy obligation under the Medical
Termination of Pregnancy Act, 1971, and thereproductive
autonomy of minors, and has clarified that in the case of
minorsengaging in consensual sexual activity and seeking
a termination of pregnancy, the practitioner “only on
request of the minor and the guardian of the minor, need
not disclose the identity and other personal details of the
minor in theinformation provided under Section 19(1) of
the POCSO Act.” The Rashtriya Kishor Swasthya
Karyakram (RKSK) standards emphasize that removing
thebarrier to freely access sexual and reproductive health
services is the need of the hour for all adolescents and
recoghizes the ensuing challenges [7]. Further, doctors
must be guided by the Hippocratic Oath, and must in keep
in mind the best interest of the child, while adhering to
legal obligationsrelated to reporting.

Senior Police Officer (RPM): In India, ‘mgjority’ is
achieved at an age of 18 yearswhichisconsidered alegal
agefor giving avalid consent for treatment as per Indian
Magjority Act, Guardian and Wards Act, and Indian
ContractAct[8].

e A child below 12 years (minor) cannot give consent,
and parents/guardian must consent for their medical/
surgical procedures.

» A childbetween 12-18 yearscan give consent only for
medical examination, but not for any procedure.

» For children who are orphans or unknown or street
children, the court is appointed as aguardian and any
procedure/treatment requires permission of the court.

» Incaseof emergency, when parents/guardiansare not
availableto consent, apersonin chargeof thechildlike
the school principal or teacher can consent for medical
treatment (loco parentis).

» A lega age of 18 years has been set to consent for
termination of pregnancy (MTPAct 1971), donation
of blood and donation of organs (Transplantation of
Human OrganAct 1994).

In al circumstances, it is mandatory to seek an
informed consent/refusal for examination and collection
of evidence. Consent should be taken for the following
purposes. examination, sample collection for clinical and
forensic examination, treatment, and police intimation.
Section 164A sub-clause (7) of CrPC clearly points out
that it would beillegal for anything done during medical
examination which is outside the scope of consent of the
patient. Consent can either be sought from the patient
hersdlf or fromlegally established agencies/personsacting
inthe best interest of the patient wherethe patient isunable
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to give consent either dueto age, trauma, mental condition,
or disabilities. Doctors shall inform the person being
examined about the nature and purpose of examination,
and in case of a child to the child's parent/guardian/or a
person inwhom the child reposestrust. Readingthe MTP
Act in harmony with the POCSO Act, the court exempted
physicians from disclosing the identity of the minor in
legal proceedings under the POCSO Act, noting that it
would ease the tension between the legal obligation of
reporting acrime, the rights of privacy and autonomy of
theminor.

DISCUSSION

The focus of this scenario was consent and autonomy of
children aged under 18 years. Autonony derived fromthe
Greek word autis (self) and nomos (rul€), includes persons
with three conditions: who decide intentionally, with
understanding and without controlling influences that
determine decisions. To be able to make decisions one
needs to be able to weigh the pros and cons, compare the
aternative options and understand the consequences, both
short and long term. An adol escent’s competence to make
decisions and ensuring confidentiality is described in
guidelineselsewhere[9,10]. ‘ The Ruleof Sevens' suggests
that children aged under 7 years lack relevant capacities
and these devel op between age 7 and 13 years. After 14
years it is presumed that they do have decision-making
capacities. This grey area reminds us that autonomy of
adolescents develops with time, and no definitive
universal ageexistswhenitisconfirmed. Therefore, oneis
required to make individual assessments of decision-
making capabilities.

Consent from children aged 12 to 18 years to dlicit
history and examine is a requirement. Consent for
interventions requires parents to consent for this age-
group. However, evolution of consent in some countries
has led to minors being able to legally make decisions
regarding their own healthcare; exceptions based on
specific diagnostic/care categories, the mature minor
exception, and legal emancipation for healthcare needs
related to sexual activity including treatment of sexually
transmitted infections (STIs) and provision of contra-
ceptive services, prenatal care, and abortion services that
has expanded over several decades [11]. Adolescent’s
confidentiality guidelines are less widespread. With
primary prevention now available in the form of Human
Papilloma Virus (HPV) vaccination, this too raises
potential challengesin our settings[11].

Risk factorsfor early sexual intercourse haveincluded
adolescent and parental substance use, aggression and
conduct disorders, decreased family attachment, high
parental overprotection, poor school achievement, and
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lower maternal education [12]. Trends have shown that
young male adolescents have early sexual debuts, lower
prevalence of condom use at first sexual experience,
inclination for live-in-relationships, and alcohol
consumption reflective of hazardous interconnection
between such behaviors among adolescent boys which
placed them at higher- risk sexual behavior ascompared to
young men[13].

Challenges arise as the POSCO Act mandates police
reporting of every child aged under 18 yearsinvolved in
sexual activity, consensual or hon-consensual. One need
not disclose the identity and other personal details of the
minor in the information provided under POSCO except
on request of theminor and the guardian. Involving parents
is optimal since they are in most cases idea to make
decisionsfor their children asit is assumed that they care
and know the needs of their children; have their own
children’sbest interest in mind; and bear the consequences
of their decisionsin their continued care. However, even
parents need to be competent to decide, possess adequate
knowledge, be emotionally stable and committed to fulfill
this role. Assent is not consent but allows respect of
developing autonomy of achild. The physicianmust, onan
individual basis, take decisions that protect the health of
the child (beneficence, non-maleficence), decide on
balancing consent preferably from both (Child and Parent)
aswell asabide by thelaw whiledocumenting all decisions
with rationale. Finally, one must remember that in anideal
world, all adolescents should be ableto turnto parentsfor
support and guidance knowing that familiesmay fall * short
of theideal’. A concern is that disclosure resulting from
legal compulsion rather than flowing from family
rel ationshipsinterfereswith communication [14].
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UPDATE

Classroom asthe Sitefor Type 1 Diabetes Self-CareActivities

AnjuVirmani
Department of Pediatrics, Max Smart Super Specialty Hospital, Saket, New Delhi, India

ABSTRACT

Children and adolescentswith Type 1 diabetes (T1D) require bolusinsulin before each meal, necessitating sel f-care activitiesincluding
blood glucose checking to determineinsulin dose (or check for hypoglycemia) and injecting insulin during school hours. Though these
activities are essential for optimizing glycemic control, they are met with reluctance from parents, the child, school authorities, and
sometimes peers. Thisrequires ongoing education and support for thechild, school staff, and other students, by the diabetescareteam.
Many problems of performing self-care activities can be greatly reduced by allowing them in the child's classroom itself, a strategy
which offers several logistical, safety, psychological and social benefits. The glucometer and strips, continuous glucose monitoring
device, insulininacool case, and hypoglycemiakit are kept in theteacher’s custody, and used by the child asneeded, under supervision.
This normalizes diabetes and its care, obviates concealment of diabetes, enhances the child's and teacher’s confidence, optimizes
diabetes care by ensuring timely and consistent insulin dosi ng, encourages hypoglycemiaprevention and management, and reducesthe
chancesof the child being bullied. It also promotes acceptance of diabetes by peersand greater community awareness. Other placesfor
self-carelike the medical room or thetoilet have disadvantages. Possible limitations of thisstrategy could be objectionsoccasionally
raised by some school staff, lack of privacy needed by adolescents, or bullying by classmates: issues which need proactive handling.
Thediabetes careteam may do well to emphasi ze performing self-care activitiesin the classroom, working with school staff and parents

tothisend.
Keywor ds: Glucose, Insulin, School, Self-management

Children and adolescents with Type 1 diabetes (T1D)
require frequent blood glucose (BG) checks and multiple
doses of insulin for managing glycemic control well. A
child spendsa most half thewaking hoursin school, where
one or more meals or snacks are consumed, and varying
degrees of physical activity occur. Diabetes self-care
activitiesthat includetesting BG (whether by finger prick
using glucometer, or by continuousglucose monitoringi.e.
CGM), insulin admini stration, and managing emergencies
like hypoglycemiaand ketosisin school, are essential, and
must befacilitated by the school staff.

The International Society for Pediatric & Adolescent
Diabetes(ISPAD) Clinical Practice Consensus Guidelines
2022 on diabetes care in school emphasize the need to
maintain normoglycemia at school to ensure proper
learning and prevent acute and long-term complications of
T1D [1]. For this, the Guidelines reiterate the responsi-
bility of the school to provide care, support, supervision
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and encouragement to students with diabetes. This
includes permitting and assisting in/ supervising such
activities by “licensed (e.g., registered nurse) and
unlicensed staff (e.g., teachers, education and special
needs assi stants, administrative staff).”

Acrosstheworld, attemptsare being madeto increase
awareness among school staff to enable children to
perform diabetes self-care activities under supervision.
Diabetes self-care in school can be a challenge even in
well-resourced countries [2]. In under-resourced aress,
many children continue to face significant difficultiesin
managing diabetes in school, with varying degrees of
support or resistance from the school staff. In India, the
National Commission for Child Rights (NCPCR), having
received several complaints of the difficulties faced by
school-going children, issued a directive in March 2023
that stated it is the duty of schools to ensure proper care
and required facilities for care of a child with T1D at
school [3]. The directive states “A child with T1D may
reguire checking blood glucose, injecting insulin, taking a
mid-morning or mid-afternoon snack, or doing other
diabetes self-care activities, as advised by a medical
person. These should be permitted by the class teacher to
do so during examsand otherwise al so.”
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However, even in reasonably optimal conditions,
adviceto perform self-care activitiesin school ismet with
considerable resistance and reluctance from the parents,
thechild, and school authorities. A study was conductedin
pediatric diabetes clinics providing specialized diabetes
education, in different parts of India, of the parents
assessment of the status of care of their children. About
70% of these children were attending private (fee paying)
schools, and over half of the parents were of high
educational status[4]. The study revealed that only 24.4%
of the children with T1D were checking BG regularly at
school; less than half were administering insulin; and
17.1% parentsvisited school daily for self-care activities.
Testing and insulin administration were done in the
classroom (26.2%), medical room (16.1%), staffroom
(7.8%), or toilet (2.5%). School insisted on secrecy in
12.6%, excluded children with T1D from sports and
excursionsin 17.9%, refused permission for injecting in
4.3%, for testing in 15.9%, and for pre-activity snack in
7.6%.

As can be seen from this sample, the site for self-care
activities varied, with some insisting on maintaining
secrecy; most children were not provided comfortable
choices. T1D care professionals are increasingly
emphasizing theneed tofacilitate carein school. Thereare
several advantages of performing such activities in the
classroom itself, with the child permitted to keep the
glucometer and strips, or CGM reader/ mobile phone, and
insulin kept in acool case, intheteacher’s custody, andto
usethem as necessary. Thisapproach offersseveral short-
term and long-term benefits, in terms of logistics, safety,
psychological and socia advantages, and can help
overcome many of the objections raised. This strategy
undoubtedly requires ongoing education and support for
school staff and familiesby the diabetes careteam.

When discussing how thisapproach tacklescommonly
faced issues, the first and foremost issue is that many
parents and children, particularly adolescents, try to
conceal diabetesfrom school staff and peers, which canbe
dangerous. At the time of initial diagnosis, the diabetes
care team should emphasize the necessity of self-care
activities in school. Simultaneously emphasizing the
classroom as the site for performing these activities will
make it easier for the parents/ child to overcome their
desirefor concealment. It will also obviate theinsistence
of someschool staff to conceal the T1D status of the child.

The logistic benefits are obvious. The tiffin break in
most schoolsisfor 15-30 minutes, during which timethe
children haveto eat, bond and play. Inthislimited time, the
child with T1D must also perform self-care activities.
Ideally there should agap of 5-15 minutes between taking
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the rapid-acting analog insulin dose and eating; Regular
(soluble) insulin requires a gap of 30 minutes or more
between taking the dose and eating. The process of
checking BG and taking insulin, if performed in the
classroomitself, savestimeand increasesthelikelihood of
getting afew minutesgap betweeninsulinand meal. It also
becomes practical for thechild on Regular insulinto check
BG and take insulin one period before the break, so that
thereis adequate timefor onset of action, and BG control
issmoother. During theday (for the school doseand before
lunch dose), the abdomen is perhapsthe best sitetoinject
insulin. For most young school children, itisquite easy to
takethisshot by just going into acorner of theroom, after
confirming the dosewith theteacher.

Self-careactivitiesinevitably disrupt theclassroutine
for thechildwith T1D, and for others. Performingthemin
the classroom rather than going elsewhere in school
minimizes the disruption. It is quite practical for the
teacher to supervise the child in the classroom itself,
ensuring fewer omissions and occasions for playing
mischief. This ensures safety for the child, gives
confidenceto theteacher, and reassures parents about their
child’s safety and well-being. Sincethe sharpsand insulin
areintheteacher’scustody, it ensuresthey areout of reach
of other children, and thus keepsthem safe al so.

Theuse of CGM often requiresamobile phonefor the
child to read the BG values and trends, for others (e.g.
parents) to accessthisinformation (viabluetooth), and for
receiving alarmsfor low and very high BG. Schoolsdo not
permit children to have mobile phones during school
hours, so the child using CGM in any case hasto deposit
the phonewith theteacher at the beginning of theday, goto
the teacher whenever the BG value hasto be read, expect
theteacher to get alarmsand react to them, and retrieve the
phone before returning home. Planning to do all self-care
activities at the teacher’s desk streamlines the process,
with the child checking the BG andinjectinginsulin daily
at the teacher’s desk. The daily routine of these activities
promotes normalization of diabetes (anal ogoustowearing
spectacles for myopia or a hearing aid for deafness),
reducesthe child’sembarrassment, leadsto awarenessand
usually greater acceptance of the child’s T1D among the
classmates, and eventually to greater levels of awareness
among schoolmates’ families and the wider community.
Thegenera awarenessof diabetesmakesit easier totackle
other children’s bullying or teasing. It invalidates the
notion of diabetes being contagious or asabarrier for the
child to behavelikeanormal person.

The hedthcare team and parents can request the
teacher to discuss diabetes and hypoglycemia with the
entire class; thus creating awareness regarding acute
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emergencies among the classmates, thereby enhancing the
safety of the child for timely detection of any episode of
hypoglycemiaor sickness. It iseasier for theteacherswho
supervise self-care activities to remember that they may
need to give time to the child to finish tiffin, to permit a
snack to avoid hypoglycemia before any unexpected
activity, or to check if BG is drifting towards hypo-
glycemia. In general, it is recommended that in case
hypoglycemia occurs, corrective actions (giving sugar,
followed by a snack) should be done in situ, rather than
sending the child tothemedical room. Thisbecomeseasier
if theteacher and classmatesareaready familiar with daily
self-careactivitiesunder supervision.

Schools with medical rooms often insist the child go
there for performing self-care activities. This means the
child must go to the medical room every day, wait for the
attention of the nurse, and then check BG and inject
insulin. Thisistime-consuming, limiting the child'stimeto
play and bond with friends, and increasing the chances of
the child missing or forgetting the self-careactivities. The
need to visit the medical room daily also increases the
perception of schoolmates and staff that the child is
“unwell”, which can makeit difficult for them to treat the
childasnormal, and increase the chances of her/ him being
excluded from activitiesand discriminated against.

Other optionshavetheir own disadvantages. Thechild
using the staff room daily interfereswith the privacy of the
teachers and may cause some resentment. Thetoiletisan
unsanitary place to perform self-care activities, and
suggests that there is a sense of shame associated with
diabetes. During break time, thetoilet isacrowded place,
with many children jostling, so it is best avoided for
diabetescare.

The acceptance of self-care activities by school staff

DIABETES SELF-CARE ACTIVITIES IN CLASSROOM

and even peers, may not be easy, with challengeslikely to
arisefromtimetotime. Occasionally ateacher may refuse
to cooperate, the adolescent may need privacy, or peers
may bully. Thechild himself/ herself may try totakeundue
advantage of his/her diabetes. Using the classroom for
delivery of care may reduce and ease problems. At all
times, school authorities, parents, and the diabetes care
team must stay alert to hindrances and work together to
overcome them, in the best interest of the child and other
children.

To conclude, the diabetes care team should advise
parents from the beginning to inform school authorities
about diabetes, make sure they insist that the child is
supported in management of T1D in school, and consider
emphasizing that these self-care activities are to be
performedintheclassroomitself.
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Reminiscences from Indian Pediatrics: A Tale of 50 Years

TheL ast 50 year sof HemophiliaCare: A Golden Era

Tulika Seth
Professor, Department of Hematol ogy, All India I nstitute of Medical Sciences, New Delhi, India
drtulikaseth@gmail.com

Five decades back a summary of hemophilia care was
published inthe May 1974 issue of Indian Pediatrics[1].
Hemophilia was then a poorly recognized, dreaded X-
linked recessive bleeding disorder associated with low
levelsof FVIII (FVIII, hemophiliaA)

musculoskeletal outcomes of PwHs was seen [4].
However, thelimited availability, high costsand scant data
on the long-term joint outcomes precluded wide spread
adoption of this practice. When the long-term data was
published and results from randomized

or factor I X (FIX, hemophiliaB). Low
factor levels were known to corelate
with severe and even spontaneous
bleeding warranting treatment with
large volumes of fresh frozen plasma
or cryoprecipitate. Although, thedeve-
lopment of plasma fractionation
technology in the 1970s led to the
initiation of modern management
using plasma-derived clotting factor
concentrates (CFCs), most patientsin
Indiacould not accessthese expensive
clotting factor concentrates. Intra-
crania bleeds or surgeries in these
patients were difficult to manage, and

trials documented the clear benefit of
such treatment, practice shiftedrapidly to
achieve this gold standard [5-7].
7z | Unfortunately, the picture was clouded
b 4| by two serious and seemingly
b unsurmountable problems - transfusion
transmitted infections (TTIs) and the

development of inhibitors.

Transfusion Transmitted Infec-
tions: HIV/AIDS and Hepatitis

Hemophilia patients were devastated by
the harsh epidemics of HIV/AIDS and
hepatitis B and C in the 1980s to 1990s
due to the use of blood products and

life-expectancy even in the West was
barely 20years.

The last 50 years have witnessed aradical changein
themanagement of personswith hemophilia(PwH) dueto
ground-breaking research by scientists, applications by
cliniciansand vital inputsfrom social-scientistsaswell as
patient advocacy groups, aselaboratedin Box 1.

Plasma-derived Clotting Factor Concentrates
and Prophylaxis

Back then, PwH suffered from painful joint or muscle
bleeds spontaneously or after trivia trauma with
annualized bleed rates (ABR) of >50. Often, these bleeds
took days to recover and were followed by debilitating
sequelaein the form of contractures, muscle wasting and
joint damage. Inthe 1970s and 1980sthe pioneering work
of Inga Marie Nilsson of Sweden paved the way for
prophylaxis using plasma-derived CFCs [2,3] and this
practice was soon adopted in other Nordic countries. As
freeze-dried concentrates became available for home-
based prophylaxis, a dramatic improvement in the
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CFCs which were then al plasma
derived. Improved safety measureslike heat inactivation,
solvent detergent treatment and compulsory NAT testing
of plasma in the sourcing blood banks were introduced
afterwards[8], but it wastoo late for many who contracted
HIV and /or hepatitis C virus (HCV) succumbed to their
diseaseor complications[9,10].

Recombinant- or
Factor Concentrates

Laboratory-made Clotting

This terrible experience with TTls, the knowledge that
pathogenslike prions could not be removed, and the need
for larger quantities of CFCsthan could be madefromthe
available plasma left over from blood banks lead to the
next leap forward. There was an impetus to use the
advancements of recombinant DNA technology to
synthesize clotting factors in the laboratory. The first
recombinant FV1I1 (rFVI11) was approved in USA by the
FDA in 1992, followed by the first recombinant FIX
(rFIX) in 1997. The advent of freeze-dried CFC allowed
for better accessibility by introducing the concept of home
therapy and self-infusion. Prophylaxiswith CFCsbecame
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90 THE LAST 50 YEARS OF HEMOPHILIA CARE
Box 1. Timelineof significant eventsin management of hemophilia
1970s  Primary prophylaxistherapy experienceinitiated; Freeze-dried plasma-derived factor concentrates available
1975 Factor eight inhibitor bypassactivity (FEIBA) available
1977 Desmopressin used to treat mild hemophiliaand von Willebrand disease
1980s  Genesfor FVIII, FIX and von Willebrand factor cloned
1982 First reports of HIVV/AIDS cases among people with hemophilia by Centres for Disease Control, United States of
America(USA)
1985 First viral inactivated plasmaderived factor concentratesavailable
1992 FDA approvesfirst recombinant FV 111 products
1995 Prophylaxisbecomes standard of treatmentin USA
1996 Recombinant FVIlaapproved
1997 FDA approvesfirst recombinant FIX products
1998 First genetherapy trialsbegin
2000s FDA approvesthird generation recombinant factor products made without any human or animal plasma
2013 Genetherapy trialsinthe USA and Europe
2014 Extended half-life FI X approved
2015 Extended half-life FV111 approved
2018 Emicizumab approved for treatment of hemophiliaA, with or without inhibitors
2023 Phase 3 trials of Concizumab and Fitusuran published
2023 HEMGENI X, FDA-approved genetherapy for the treatment of adultswith hemophiliaB (congenita FIX deficiency)
2023 ROCTAVIAN, FDA-approved genetherapy for the treatment of adultswith severe hemophiliaA (congenital FVI11
deficiency)

more common wherein preventive treatment regimens
consisted of 2-3timesaweek CFCsin PwH. Theorigina
protocol from Mamo, Sweden, was the high-dose
prophylaxis, subsequently the cost effectiveness and
equally good outcomes of the intermediate dose Utrecht
protocol proposed by the Dutch pediatrician Simon Van
Creveld became accepted asthe standard of care[11].

At our centre we recommend the intermediate dose
protocol and several expertsfrom Indiahave evaluated the
cost-effectivenessand feasibility of thisregimen[12]. The
World Federation of Hemophilia (WFH) recommends
prophylaxis, as only this therapy can prevent musculo-
skeletal deformitiesand disability [13]. Sincethen, several
small studies on the feasibility of low dose CFC
prophylaxis have been conducted wherein they were
shown to reduce annualized bleed rates (ABR). Until at
least 10-year joint health assessment dataisavailable, low
dose prophylaxisisnot the standard of care, and should be
practised asresearch with closefollow-up.

Initiation of primary prophylaxis, defined as regular,
continuous replacement therapy, initiated prior to 3 years
of age, prevents bleeds and development of joint disease,
resultsinimproved health-related quality of life (HRQoL )

INDIAN PEDIATRICS

measures [14]. Secondary prophylaxis, is started in PwH
with recurrent joint bleeds, can reduceABR and slow joint
disease progression, with improved HRQoL . Benefit of
tertiary prophylaxis, provided after established joint
disease, or after joint replacement to maintain mobility and
reduce pain has been documented [ 14].

Logistic barriersto prophylaxis exist due to the only
12-hour half-life of standard FVIII  concentrates
warranting atleast alternate day intravenousinjectionsfor
prophylaxisand twice-a-day injectionsfor severe bleeding
episodes. Despitethese frequent injections, ABRsare not
zero and some patients continue to have spontaneous
bleeding. Maintaining atrough of just over 1% factor level
isnot sufficient for all patients’ activity and patientswith
target jointswill continueto bleed.

Extended Half- life Recombinant CFCs

Studies showed that clearance of FVIII from circulation
was through binding to low-density lipoprotein receptor
related protein (LRP) and in LRP-deficient mice the
circulation wasincreased by 30% [15]. Thisled tointerest
in technology to prolong the half-life of CFCs and and
several pegylated extended half-life (EHL) products are
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availablein India. Other strategies to extend the half-life
are by fusion of the FVIII or FIX with fragment
crystallisable (Fc) region of 1gG or human albumin. With
these three available strategies, we have extended the
action of rFIX (3-6 times) and rFVIII (>1.4 times) [16].
Thisnot only leadsto reduced venepunctures by 30-60%
and less frequent injections for FIX EHL dosing (once
every 10 days) [16], but al so attainment of higher trough
levels to 4-10% and zero bleeds and disappearance of
target joints[16].

Joints Matter

When a bleed occurs, it can lead to permanent sequelae,
synovitis and arthritis. Earlier in the 1990s radiology
scoreslikethe Pettersson score[17] and evaluation of joint
health became a norm to document progression of joint
damage and decide on timing of orthopedic intervention
[18]. Definitive evidencethat prophylaxiscan maintainthe
joint health emerged from the Joint Outcome Study [19].
Thiswasadetailed examination of 65 boysaged below 30
months who having received either on-demand recombi-
nant CFC treatment for bleeds or prophylaxis with the
same product werefollowed up for 3years. By six yearsof
age, only 55% of boys treated with on-demand regimen
till had normal joints compared to 93% who received
prophylaxis. Boys without overt joint bleeds in the on-
demand group had evidence of joint damageon MRI [19].
Now several pediatric and adult HRQoL assessmentsand
detailed joint scoring systems like the Hemophilia Joint
Health Score (HJHS) [20,21] are doneto closely monitor
PwH and advise physi otherapy or increased CFCsfor even
any minor joint problems, asthegoal isto avoid disability
all together.

Patient-directed technology is used to improve
complianceand empower patientswho areself- infusing at
homewith CFCs. Haemtrack isan electronic diary mobile
phone application which the patient or their parents can
useto document bleedsand treatment detailslikethe dose
and dates of CFC administration[22]. Theapplication can
also connect with thetreating doctor so that they areaware
of the bleeding episode and treatment given and they can
connect with thefamily if necessary.

Inhibitors to FVIIl or FIX

The most serious complication of CFC therapy is the
development of inhibitors due toimmunological reaction
to the foreign protein in the CFCs. Inhibitors are
polyclonal high-affinity 1gG alloantibodiesthat neutralise
the activity both administered clotting factor concentrates
or intrinsic factors. Patients with severe hemophilia and
those with a strong family history have the highest
likelihood of developinginhibitors. Patientswith high-risk
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mutations such asnull mutations, large deletions, followed
by nonsense mutations are particularly prone; genetic
testing can help ascertain the risk [23]. The inhibitor
incidence from India appears lower than seen in the west
[24], reasonsfor thisareasyet not investigated.

Many families fear that prophylaxis can lead to
inhibitors, although the risk of inhibitor development is
highest in the first 20-30 exposure days (EDs) to CFC.
Consequently, the children on prophylaxishavelessrisk of
inhibitor devel opment after thisinitial high-risk period. To
get through this phasewithout inhibitor devel opment, CFC
infusionsmay be avoided during febrileillnessesor onthe
same day as vaccines [25]. There has been a lot of
controversy about therisk of inhibitor development with
plasma-derived versus recombinant CFCs. In a large
multi-center randomized controlled trial (RCT) children
treated with plasma-derived FVIII (pdFVII1) containing
von Willebrand factor had alower incidence of inhibitors
than those treated with rFVI11 [26]. On a more detailed
analysis, no inhibitors developed in patients receiving
pdFVI1Il who had a low genetic risk, whereas high-risk
patients had a cumulative incidence of 31%. The risk
among low- and high-risk patients did not differ much
when they were treated with rFVIII (43% and 47%,

respectively) [27].
Treatment of Inhibitors

Inhibitors should be suspected when CFC administration
becomes ineffective or patients develop unusual bleeds.
Inhibitor detection and assay for thetitres (Bethesda units)
isneeded to decidethe treatment plan [28]. There aretwo
conventional bypassing agents used to treat active
bleeding episodes in PwH, viz activated prothrombin
complex concentrate (APCC) and recombinant activated
factor VII (rFVIla). Currently, the only strategy to
eradicateinhibitorsisto useimmunetol eranceinductions
(ITI) therapy regimen.

APCC has been available as factor eight inhibitor
bypassactivity (FEIBA) since 1974 and it containsvarious
activated factors such as 11, 1X, X and VIl and increases
thrombin generation. It hasalong half-lifeand is suitable
for the management of PwH with inhibitors developing
serious life-threatening bleeds or during major surgeries
and even prophylactically on alternate day in patientswith
highABR. However, it must be used with caution and the
maximum dose should not exceed 200 |U/kg/day [28].
rFV1la, another bypassing agent, is licenced for use in
management of inhibitors, inherited bleeding disorders
like FVII deficiency and Glanzmann’'s throm-basthenia,
and postpartum hemorrhage, was first devel oped by Ula
Hedner, aSwedish pioneer in 1981 [29]. rFVllaissafeand
effective, although has a very short half-life warranting
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administration every 2 hoursin the case of serious bleeds
or for surgical hemostasis.

Theonly way to permanently removeinhibitorsisITI
which involveslong-term treatment (uninterrupted for 6-
12 months, maybe up to three years) with high doses of
FVIII to overwhelm the immune system. ITI works in
about 70-80% of hemophilia A patients with inhibitors.
While on ITI patients with bleeds or requiring surgery
need to be managed with bypassing agents. The WFH
2020 Guidelines states (recommendation number 8.3.16)
that “Patients with hemophilia A who develop persistent
low-responding inhibitors, immune tolerance induction
(ITI) beconsidered [13].” Resultsfromamulticentric RCT
including 115 PwH with inhibitors have shown no
difference in success of low dose versus high dose
regimens[30]. Hence, in Indiawe routinely have adopted
thelow dosel Tl inour clinical practise[31].

Non-factor Products

Emicizumab, a monoclonal antibody, first developed in
Japan, has been approved for treatment for hemophiliaA
patientswith or without inhibitors[32]. Several studiesin
both adults and children have supported this treatment
modality [33,34]. Itislong acting and can be given weekly,
fortnightly or even monthly, as a subcutaneous injection.
Although expensive, it reduces health care burden and
need for frequent hospital visits.

Several new non-factor products are being studied on
clinicd trids, aroundtheworld andin India. They work by
rebal ancing the pro-and anticoagul ant system in the body.
Concizumabisan antibody directed against Tissue Factor
Pathway Inhibitor (TFPI) which enhances the ability of
TFPI to support hemostasis and reduces the need for
intrinsic pathway for FXaproduction. Thisisdelivered as
a daily subcutaneous injection by a pen-injector device
and has been found to be safe and effective[35]. Another
agent is an RNAI therapy targeting antithrombin 11
(ATIII), and reduces the requirement for production of
FXaby reducing inhibition of FXa by ATIII, thisisalso
administered subcutaneously and hasalong half-life of 4
weeks[36].

Gene Therapy

The advent of gene therapy finally offers hope. The
breakthrough hemophilia B gene therapy trial was
published in 2011 [37]. Collaborative research was
initiated and first effortsto increase gene expression, then
effortsto use an adenovirus associated vector (AAV) were
attempted using AAV8 virus subtype which has a high
affinity for hepatic cells[38]. Although, gene therapy for
both hemophiliaA and B are now approved for treatment
of adults[39,40], some barriers and limitations still exist
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such as severe hepatic reaction in response to AAV, high
costsand ineligibility of thosewith pre-existing antibodies
toAAV or prior inhibitorsto FVII1 or FIX. Itisimportant
to note that the gene therapy does not alter the germline
and the disease will still be transmitted in the next
generation. CRISPR/CA S gene editing should be explored
which can target and correct gene mutations with fewer
sideeffects.

Way Forward

Majority of states are now providing free CFC and
bypassing agentsfor emergency use. Some stateshavethe
provision of prophylaxisand even nonfactor treatmentsfor
patients in need. Access to diagnostics has been an
impediment to obtaining care. The way forward is to
utilize and position al these therapeutic products
(standard half-life, EHL, bypassing agents, non-factor
products) in the best and most cost-effectiveway to reduce
health inequity and prevent disability. Technology inIndia
hasled theway and in order toimprove accessto diagnosis
a cost-effective Point-of-Care diagnostics kit for
hemophilia has been released by the Indian Council of
Medical Research ICMR [40]. Accessto curativetechno-
logies like gene therapy are limited even in the affluent
countries, but indigenous gene therapy projectsare being
studied and will helpto bridgethe gap [41].
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CLINICAL CASE LETTER

lleo-ileal Knotting: A Ticking
Bomb

Ilec-ileal knottingisarare conditionwhich presentslikeacute
abdomen with non-specific sgns and symptoms. The
diagnosisisestablishedintra-operatively, and unlesspicked up
in time, the condition of the patient deteriorates rapidly. The
treatment is surgical, and should be performed as soon as
possibleto decrease theincidence of peri-operative mortality
andmorbidity [1].

We report a 19-month-old boy (weight 9.3 kg, height 80
cm), who presented with multipleepisodesof vomiting for few
hours. On initia clinical examination, he was irritable with
signs of dehydration. Dehydration correction was started,
however, withinfour hoursof admission, thechildhad multiple
episodes of hematemesis. On reviewing the child, he was
drowsy with compensated shock (cold peripheries, poor
peripheral pulses, prolonged capillary refill timewith normal
blood pressure for age). His abdomen was distended, bowel
soundswereabsent, with guarding and rigidity. Six hoursafter
admission, thehemoglobin reduced to 6.9 g/dL from 9.2 g/dL
at admission. Packed red blood cellswere transfused. X-ray
abdomen showed multiple air fluid levels suggestive of
intestina obstruction. Computed tomography (CT) of the
abdomen revealed dilated small bowel loopswith intramural
air consistent with early small bowel ischemia. His Pediatric
Risk of Mortdity (PRISM) scorewas19.

Anemergency exploratory laparotomy revealedileo-ileal
knotting; the entrapped loop of ileum was gangrenous,
approximately 50 cm in length, extending up to one foot
proximal to ileocecal junction. Resection of the gangrenous
segment of ileumwas performed and continuity of gut restored
by end-to-end anastomosis. Immediate postoperative period
wasuneventful.

On the sixth postoperative day, after starting feeds, child
had awhitish collection in the peritoneal drain suggestive of
chylousascites, serumamylase (264 1U/L), serumlipase (365
[U/L) and drain fluid triglycerides (277 mg/dL). Child was
garted onoctreotideinfusion andfat freediet. Abdomind girth
and sexia ultrasound monitoring did not reveal any collection.
Octreotideinfusion wasgradually tapered and stopped, while
introducing feeds. Child was discharged on seventeenth
postoperativeday. Therewereno gastrointestinal symptomsor
complicationsafter 9 monthsof follow-up.

Inileo-ileal knotting, oneloop of theileum remainsstatic
around which another loop encircles to form a knot [2].

Becauseof therarity of theentity, thereisno dataon ageand
sex predilection [3]. lled knotting caused due to
appendix [3] or Meckd diverticuluma so hasbeenreported.
Once the knot is formed, it sets off a vicious cycle of
intestind occluson and ischemia due to continuous
peristalsis and vascular pulsations, al leading towards to
gangrene. When all segments are viable, untying the knot
may be enough, since recurrence is uncommon. When
irreversible ischemia is present, needle or controlled
enterotomy decompression should be done prior to en bloc
resection of the congested segments. Manipulation of the
knot with intention of untying isnot recommended, because
of a high risk of perforation. Once the necrotic ileum is
extirpated, a primary end to end anastomosis of the small
bowel should be doneif thedistal ileum isnot affected. On
theother hand, if theremaining segment iscloser than 10cm
to the ileocecal valve, end to side ileocolic anastomosisis
preferred.

Factors such as freely mobile small intestine and
redundant sigmoid colonwith along and narrow mesentery
have been implicated in ileo-sigmoid knotting [3]. The
mortality rate is approximately 50%. Treatment should be
started as early as possible with aggressive 1V fluid
resuscitation, insertion of nasogastric tube, broad spec-trum
IV antibiotics. Once the patient is adequately resuscitated,
emergency laparotomy should be performed. Though,
ileoileal knotting is a rare clinical entity, it should be
consideredinthedifferentia diagnosisof patientswithsigns
and symptomsof small bowel obstruction.
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HeparinvsSalinelnfusion For
MaintainingthePatency of Arterial
Cathetersin Children

We read the journal article by Kowshik et a with great
interest and commend the authors for their efforts in
designing and carrying out this trial [1]. However, we
would liketo draw attentionto afew noteworthy findings
of thisstudy.

Theauthors statethat oneof theinclusion criteriawas
that children require aperipheral artery catheter for more
than 12 hours; however, itisunclear if randomization and
recruitment began at 12 hoursafter catheter insertion or as
soon as the catheter was inserted. It is unclear how the
catheter dwell time of atleast 12 hours was anticipated if
randomi zation occurred before catheter insertion.

There is a significant difference in diameters of the
radial arteries among children of various age groups[2].
However, the study employed only 22G catheters for al
children aged 1 month to 18 years, possibly resultinginthe
recruitment of fewer children aged < 3 years. The authors
have not specified which age group had more catheter
removals, which could be a confounding factor. Since
ultrasonogram guidance was employed, it would have
been suitable to determine the internal diameters of the
arteries and use an appropriately sized catheter, or
stratification of children by ageand usage of 24G catheters
consistently for children under 3 years.

Followingtheinsertion of peripheral arterial catheters,
the catheter-to-vessdl ratio (CVR) could have been
determined using ultrasonogram and color Doppler to
assessthe appropriateness of the outer catheter diameter in
the vessel and adequate flow around the catheter wall,
which is one of the confounding variables to assess the
occlusionrateinthisstudy [3].

Because arterial catheters are used for sampling and
invasive blood pressure monitoring, the authors should
have investigated the influence of the frequency of blood
sampling performed in each group, asthis can predispose
to catheter occlusion.

Additionally, asreported by authorstherewasahigher
catheter occlusion ratein thisstudy compared to previous
studies. The level of sickness of each child could have
been objectively examined using scoreslike PRISM 111 or
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PIM 3 and compared among the groups since factors like
sepsis, metabolic milieu, and blood pressures might have
influenced theresults[4].

Nevertheless, considering the recognized adverse
effects associated with the infusion of heparinized saline
for maintaining arterial patency, this randomized
controlled trial has definitely provided early insightsinto
the potential use of normal saline with comparable
effectivenessin children.
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AUTHOR'S REPLY

Wethank the authorsfor their comments. Our responseto
thequeriesisashbelow:

Assessment for eligibility and enrolment began
immediately after the arterial catheterization. However,
allocation and randomization was done after 12 hours. The
initial 12 hourswas utilised for clinical evaluation of the
child and to rule out exclusion factors like severe
thrombocytopenia, coagul opathy, ongoing antiplatelet or
anticoagulant therapy. Kindly refer to the Fig. 1 which
shows the sequence of enrolment, allocation and
randomization.
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We would like to highlight some practical aspectsin
choosing cathetersfor arterial catheterization in children.
There are not many commercially available choices of
arterial catheterslesser than sizes of 20G in the market at
present. In our PICU we use 25 cm length, 22G
polyurethanelinesby Becton Dickinson IndiaPrivate Ltd
(BD venflon) for arterial catheterization for al children.
These lines are are actually intended for venous
cannulation. Whileusing 24G cathetersfor smaller kidsis
sensible, wefound theselesser diameter venflon catheters
are not stiff enough for usage as arteria cathetersand we
encountered frequent issues of dampened arterial pressure
tracing during routineclinical practise.

We would also like to mention that no attempt was
made to recruit children of a specific age group. The
distribution of thechildren acrossagegroupsisinlinewith
the proportion of overall admissions in our PICU.
Therefore, recruiting childrenlessthan 3 yearswasnot due
to using 22G catheters. The age-wise occlusion of
catheterswas 3/12, 4/16, 5/36 and 3/28 in the age groups <
lyear, 1-3 years, 3-10 years and > 10 years, respectively.
Onafirst glance, proportion of catheter occlusion appears
to be more in the children < 3 years. But the absolute
numbersarefew for meaningful statistical significance. A
larger sample size would yield better resultsfor age-wise
comparison.

Wethank the authorsfor their valuable suggestion on
the use of ultrasonogram and color Doppler for assessing
the appropriateness of catheter diameter. However, we
would liketo emphasi zethat our study focused exclusively
on peripheral arterial catheterization. Thevessel diameter
of aperipheral artery isnot astatic measurefor assessment
and variessignificantlydepending on the clinical statusof
the child. For example, the vessel diameter of a child in

Correspondence

vasoplegic shock would be different from a child of the
same age in hypovolemic shock. Similarly factors like
hypothermia, use of vasoactive medications like
noradrenaline infusions may affect the diameter of the
vessel. In addition, the measurements may vary withinthe
samechild at different phasesof his/her clinical condition.
We also observed that number of attempts made for
securing an arterial line can beasignificant determinant of
vessel diameter. A second attempt at pricking the same
arterial vessel for catheterization would bedifficult asthe
vessel might be in vasospasm (and lesser diameter)
following afailedinitial attempt.

Further, we want to clarify that the frequency of the
blood sampling dependsontheclinical statusand the need
for investigations in the child and is not directly in our
(investigator) control. Apart from the frequency of blood
sampling as mentioned above, factors like technique of
catheterization, number of attempts made at cannulation,
level of the pressure and the consi stency of itsmaintenance
in the pressure bag, volume of the fluid infused,
concentration of the heparin used may also be significant
confounders. We have made the best attempt possible to
standardize the practicethat we believethese confounders
aredistributed uniformly acrossthetwo study groups. We
have also mentioned these as the limitation of our study.
We do have the PIM scorein our unit but did not use the
same to analyze how severity of illness correlates with
catheter life. Asmentioned earlier, we have pointed out the
limitations of the study in the manuscript clearly and the
level of sicknesscould be oneof them.

Kalaimaran Sadasivam
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Chennai, Tamil Nadu, India
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NeonatesWith Absent/Rever sed End-
Diastolic Flow - AreWeFeeding Them
Right?

Thestudy doneby Anand et al ontimeto attain full enteral
feedsin neonates with absent or reversal of end-diastolic
flow (AREDF) makesfor aninteresting read and generates
important insights on practices being followed while
managing this vulnerable subset of neonates [1]. The
authorshaveincluded neonateswith fetal restriction, with
the study cohort having antenatal umbilical artery doppler
findings of AREDF. The differentiation between the
AREDF in umbilical artery and other doppler findings
(such asthepulsatility index of theumbilical artery, middle
cerebral artery and ductusvenosusfindings) alongwiththe
presence of liquor anomalies has not been documented
which form an integral part of fetal management because
of their significant association with perinatal mortality and
morbidity [2].

Feed initiation and advancement protocol s seem very
guarded in the authors’ unit as against the recently done
trialswhereinitiation of full enteral feedsin non-high-risk
preterm neonates and rapid advancement in high-risk
populations have been associated with better outcomes
without any increasein therate of adverse events[3]. Use
of amore elaborate and individualized feeding protocol
based upon gestational age group strata, severity of
intrauterine growth retardation and sickness may have
helped decrease the time to full feeds and associated
morbidities. The study does not mention the absolute
proportion of human milk consumption (mother’s own
milk - MoM and donor human milk - DHM) in the two
groups which is an important confounding factor asit is
associated with risk of necrotising enterocolitis (NEC),
sepsis, and mortality.

A meta-analysis has demonstrated a significant
advantage of multi-strain probiotics containing various
strains of Lactobacillus and Bifidobacterium over
probiotics  containing Lactobacillus  species,
Saccharomyces boulardii or Bifidobacterium species
alonein terms of mortality and NEC [4]. Most studieson
neonates have demonstrated abenefit when probioticsare
given at adose of 108to 10° colony-forming units (CFU)
for at least 34-36 weekspostmenstrual ageor till discharge
[5]. However, the neonates in this study received
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Lactobacillus rhamnosus alone at daily dose of 10° CFU
from feed initiation till full feed attainment (median
duration 8-12 days).

In the absence of blinding of the clinical team to
antenatal doppler findings, there were higher chances of
labelling of neonateswith AREDF as stage 1 or suspected
NEC and feed intolerance (asdefined by non-increment or
reduction of feeds).

The neonates in the AREDF group seem to have
greater overal sickness (higher incidence of hypoxic
ischemic encephalopathy and oxygen dependence).
However, theca culation of initial sicknessscores, suchas
SNAPPE scores, is unavailable. Propensity score
matching or anested case-control design could have more
efficiently addressed these confounders.

It seems that concerting efforts on providing
appropriate nutrition to this sick subgroup in the form of
breast milk (MoM or DHM), aggressive and well-
standardized feeding protocols, use of appropriate type
and duration of probiotics and conducting well-designed
trialsincorporating long-term outcomesisthe need of the
hour to answer thiscritically important aspect of managing
these neonates.

Supreet Khurana
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Endotracheal TubeAspirate Microscopy
and CulturevsCDC Criteriafor Early
Diagnosisof VAPin Special Newborn
CareUnits

Weread withinterest the article by Pahwaet al [1]. A few
important points need elaboration for a better under-
standing. The study excluded neonates with suspected/
diagnosed pneumonia at the time of initiation of
mechanical ventilation (MV), major congenital mal-
formations, pulmonary hemorrhage, outborn neonates
intubated at admission or with a history of MV. With the
gestationa age (GA) of study population being < 32 weeks,
and with exclusion of most conditionsfor which neonates
areintubated at thisGA,, it isdifficult to assumethe causes
of ventilation of included neonates. As less invasive
surfactant administration (LI SA) and continuous positive
airway pressure (CPAP) is commonly practiced in most
units, we are unsure if the included neonates with
respiratory distress syndrome (RDS) met the inclusion
criteria. A flow diagram mentioning total number of
deliveries, number of neonateswith antenatal steroids, and
the number of excluded neonateswith reasonswould have
been useful.

Authors mentioned that endotracheal aspirate (ETA)
sampleswerecollected after 48 hoursof MV using an open
method. However, critical details regarding procedure
remains unclear. Authors need to clarify if they took any
growth on culture asindication of VAP and how was any
colonization excluded. We would like to know the corre-
lation between blood culture and ETA culture. Although
authors mentioned that ETA culture and microscopy were
superior to CDC criteria(in termsof time) for diagnosing
VAR, the percentage difference between two methods and
their correlation if any wasnot specified.
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We thank the authors for bringing out these issues. We
included preterm neonates with catecholamine resistant
shock, severe RDS and perinatal asphyxiawho warranted
mechanical ventilation. 39 (83%) and 29 (87.9%) neonates
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were on inotropic support in the ventilator-associated
pneumonia (VAP) and non-VAP group, respectively. 16
(34%) and 5 (15.2%) neonates had severe RDS; 14
(29.8%) and 11 (33%) neonates had perinatal asphyxia, in
the VAP and non-VAP group, respectively. We do not
practice LISA in our unit. Out of 193 neonates who
received mechanical ventilation, 122 were ventilated for
> 48 hours. We excluded 42 neonates (congenital
anomalies 9; congenital pneumonia 14, congenital heart
disease 6, pulmonary hemorrhage 7 and refusal of consent
6). Antenatal steroid data were not available for outborn
neonates.

Endotracheal aspirates (ETA) were collected after
proper hand washing and using all aseptic precautions, by
open suction after 48 hours of starting MV. Suction was
performed using asterilefeeding tube or disposable mucus
extractor. If the yield was less (< 2 mL), then ETA was
collected after ingtilling 1-2 mL of normal saline (drawn
from a freshly opened ampoule) into the endotracheal
tube. The sample so collected was evaluated for
microscopy and culture. Samples collected in night were
stored at 40°C overnight and sent to the laboratory next
morning. A smear was prepared from ETA for gram
staining to determinethetype of organisms. ETA culturein
VAPgroup (n=47), revealed Klebsiella pneumoniae (n=
30), Citrobacter freundii (n = 5), Pseudomonas
aeruginosa (n =1), aerobic spores (n = 1) and Klebsiella
pneumoniae plus Pseudomonas aeruginosa (n= 1), while
isolates in the non-VAP group (n = 33) were K.
pneumoniae (n = 5), P. aeruginosa (n = 2), and
Acinetobacter baumanii (n=2). Blood cultureisolatesin
the VAP group were K. pneumoniae (n = 5), Candida
albicans (n=4) and MRSA (n = 3) whilethat in non-VAP
group were K. pneumoniae (n = 3), MRCONS (n = 3) and
C. albicans(n=2). Microbia patternintheblood culture
wasdifferent ascompared to ETA culture.

In present study, ETA microscopy was positive in
59.5% neonates of VAP group and 12.1% neonates of non-
VAPgroup. ETA culturewas positivein 80.9% neonates of
VAP group and 27.3% neonates of non-VAP group. The
sensitivity, specificity, PPV and NPV of ETA microscopy
in our study was 59.5%, 87.8%, 87.5% and 60.4%,
respectively whereas for ETA culture it was 80.8%,
72.7%, 80.8% and 72.7% respectively. CDC criteria for
diagnosing VAP was taken as gold standard. The
percentage difference between the two methods and their
correlation was not evaluated in our study.
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CLIPPINGS: PEDIATRIC NEUROLOGY

Classic ketogenic diet versus further antiseizure

% medicine in infants with drug-resistant epilepsy
(KIWE): A UK, multicentre, open-label, randomised
clinical trial (Lancet Neurol. 2023;22: 1113-24)

This multicentric, open label randomized clinical trial
conducted in UK recruited 136 infants (1-24 months) with
drug-resistant epilepsy; 78 were assigned to ketogenic diet and
58 to antiseizure medications. The primary outcome was the
median number of seizures per day, recorded during weeks 6-8.
In the modified intention-to-treat analysis at week 8, datafrom
61 infants in the ketogenic diet group and 47 infants in the
medication group wereincluded. During weeks 6-8, the median
(IQR) number of seizuresper day was5 (1, 16) in the ketogenic
diet group and 3 (2, 11) in the medication group, with an
incidence rate ratio (IRR) of 1.33 (95% Cl 0.84, 2.11). Serious
adverse events were reported in 51% (40 out of 78) of
participantsin the ketogenic diet group and 45% (26 out of 58)
in the medication group. The most common serious adverse
events were seizures in both groups. Three deaths occurred in
the ketogenic diet group but were deemed unrelated to
treatment. The trial concluded that the ketogenic diet did not
differ in efficacy and tolerability from further antiseizure
medication in infants with drug-resistant epilepsy and could be
considered as a treatment option after trying two antiseizure
medications.

Pancreatic replacement therapy for maladaptive
behavioursin preschoal children with autism spectrum
disorder (JAMA Netw Open. 2023;6:€2344136)

This study was conducted to evaluate whether high-protease
pancreatic therapy in children with autism spectrum disorder
(ASD) produceslong- and short-term improvementsin autism-
associated maladaptive behaviors. This multicentric study
conducted at 32 sitesacrossthe United Statesfrom 2015 to 2021,
utilized adouble-blind parallel group, delayed-start design. 190
children (79% boys) aged 3 to 6 years, were randomized to
receive either 900 mg high-protease pancreatic therapy or a
placebo for 12 weeks, followed by all receiving thetherapy for an
additional 24 weeks. The primary outcome, was irritability/
agitation subscale of the Aberrant Behavior Checklist (ABC-I).
All participantswere screened using the Social Communication
Questionnaire (SCQ) with diagnosis confirmed by the
Diagnostic and Statistical Manual of Mental Disorders (Fourth
Edition, Text Revision) for ASD and the Autism Diagnostic
Inventory—Revised (ADI-R). Outcomes were measured at the
end of the 12-week double-blind segment and at the end of the
24-week open-label segment (total 36 weeks). A significant
reduction of -2.49 (95% Cl, -4.66 to -0.32; Cohen d = 0.364;
P = 0.03) at the 12-week mark., and at the 36-week mark, a
reduction of -3.07 (95% Cl, -5.81 to -0.33; Cohen d = 0.516;
P = 0.03) was noted in ABC-I score. The study concluded a
sustained reduction in maladaptive behavior of irritability among
preschool childrenwith ASD receiving high-protease pancreatic
replacement with no major adverse effects.

Evaluation of safety and efficacy of add-on alpha-lipoic

% acid on migraine prophylaxis in an adolescent popu-
lation: A randomized controlled trial (J Clin Pharmacol.
2023;63:1398-407)

The study aimed to assessthe safety and effectiveness of apha
lipoic acid (ALA) as an add-on prophylactic treatment for
adolescent migraine. Sixty adolescent migraineurs were
randomized to receive flunarizine alone or flunarizine with
ALA. Clinica evaluation including frequency and severity of
migraine attacks, responder rate, Pediatric Migraine Disability
Assessment (PedMIDAS) scoring, serum thiol, and serum
calcitonin gene-related peptide (CGRP) levels, was assessed at
baseline and after 12 weeks of treatment. A significant decrease
in the frequency of migraine attacks (P = 0.001) and a higher
responder rate (80%) in the ALA group compared to the control
group (33.3%) (P = 0.001) was reported. The ALA group
experienced a significant reduction in mean (95% CI) monthly
migraine headache days (-7.7; -9.1 to -6.3 days; P = 0.010),
severity of migraine attacks (P = 0.001) and improved
PedMIDAS scores (P = 0.021), compared to the control group.
Serum thiol levelsincreased significantly (18 mmol/L, 95%CI
13.5 to 36.1 mmol/L; P = 0.001), and serum CGRP levels
decreased significantly (-122.4 pg/mL, 95%CI -142.3 to -89.0
pg/mL; P =0.006) with ALA therapy. The study concluded that
add-on ALA with flunarizine has potential for prophylactic
treatment of adolescent migraine.

Trofinetide treatment demonstrates a benefit over
placebo for the ability to communicate in Rett
syndrome (Pediatr Neurol. 2024;152:63-72)

This randomized controlled trial investigated the effectiveness
of trofinetide in improving communication abilities in girls
aged 5to 20 yearswith Rett syndrome (RTT). Participantswere
randomized 1:1 to trofinetide or placebo for 12 weeks. The
study assessed communication-related endpoints, including
caregiver-rated Communication and Symbolic Behavior Scales
Developmental Profile Infant-Toddler Checklist (CSBS-DP-
IT), Socia Composite score (Secondary end point) and novel
clinician rating scal es measuring nonverbal (RTT-COMC) and
verbal (RTT-VCOM) communication abilities. Trofinetide
demonstrated significant improvement compared to placebo in
the CSBS-DP-IT Social Composite score [least squares mean
difference (95% Cl): 1.0 (0.3, 1.7); P=0.0257; Cohend = 0.43]
and anominal improvement in RTT-COMC (LSM difference: -
0.3; 95% ClI, -0.6 to -0.0; P = 0.0257; Cohen d = 0.36).
However, there was no significant difference in RTT-VCOM.
These findings suggest that trofinetide holds promise in
enhancing communication abilitiesinindividualswith RTT.
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NEWS IN BRIEF

Nano- and Microplastics Pollution: Age Old Solution
for aNew Problem

Nano- and microplastics (NMPs) are tiny pieces of plastic as
small as5 mm or smaller in size and are found in a variety of
daily use items including food and tap water. Studies have
documented its presencein human cellsincluding blood vessels
and placenta which has been shown to be associated with
alteration of gut microbiome, increased risk of cancers, heart
attack, stroke and death. Advanced filter systems can help in
reducing the NMPsin drinking water supply but this processis
neither easily available nor affordable in low- and middle-
income countries (LMIC). A team of researchers from China
have suggested that the simpl e practice of boiling of tap water for
5 mins before consumption can reduce the amount of NMPs
significantly. At high temperatures calcium carbonate in hard
water (> 120 mg/L of CaCO,) starts nucleating on NMPs
resulting in the encapsul ation and aggregation of NMPs within
the incrustants which can be removed from water by standard
filtration. This process can remove ~ 80% of polystyrene,
polyethylene, and polypropylene NMPs size between 0.1 and
150 pm. (RiesJ. 28 Feb 2024. Boiling Water May Help Remove
Upto 90% of Microplastics. Healthline. Retrieved from: https://
www. heal thline.com/heal th-news/boiling-water-may-hel p-
remove-up-to-90-of-microplastics)

Treatment of Rare Diseases Becomes More Affordable

Recently, Delhi High Court has exempted the custom duties on
thedrugsused for treatment of two lifethreatening rare diseases-
Duchenne Muscular Dystrophy (DMD) and Spinal muscular
atrophy (SMA). This order has been passed in response to the
petitionsfiled by parentsof children suffering with rare diseases.
On an average abasic customs duty charge of 10%isapplied on
medicines, while some of the life-saving drugs and vaccines
attract a duty of 5% or less during import. As medications of
these conditions are mostly imported from outside the country
and costly —it putsalot of financial burden on patient’s family.
Thisorder will reducethe cost of treatment, and will benefit these
families significantly. Simultaneously, the court has also
instructed the concerned authoritiesto shorten the clearancetime
at their end to fasten the drug delivery to the hospital s treating
such patients. This is another welcome move after the recent
launch of generic version of drugsfor the treatment of four rare
diseases- Wilson'sdisease, Gaucher’ sdisease, Tyrosinemiatype
| and Lennox Gastaut Syndrome by the Ministry of Health and
Family Welfare, Government of India towards implementation
of the National Policy for Rare Diseases. (Mukherjee R. 5 Mar
2024, 03:47 1ST. Delhi HC exempts customs levies on rare
diseasedrugs. The Times of India. Retrieved from: https://times
ofindia.indiatimes.convcity/del hi/del hi-hc-exempts-customs-
levies-on-rare-disease-drugs/articleshow/108216241.cms)

Garbhini-GA2: Al to Reduce Maternal and Infant
Mortality Rates in India

Estimation of correct gestational age can help in planning the
delivery and postnatal care, thus reducing the materna and
neonatal morbidity and mortality. Asapart of ‘ Interdisciplinary
Group for Advanced Research on Birth Outcomes—DBT India
Initiative’ (GARBH-Ini) program, researchers from the Indian
Institute of Technology Madrasand Trand ational Health Science
and Technology Institute, Faridabad, have collaborated to
developanartificial intelligence (Al) model —* Garbhini-GA2”,
to precisely determine the gestational age during second and
third trimester in pregnant Indian women. The performance of
GARBH-Ini was assessed by comparing the test dataset from
GARBH-Ini cohort with an independent validation set from a
south Indiacohort. Resultsreveal ed that Garbhini-GA2 reduced
the gestational age estimation median error by more than three
times compared to the ultrasonic assessment based on Hadlock
formula. (PIB Chennai. 26 Feb 2024, 12: 10PM. IIT Madras &
THSTI Faridabad Researchers develop the first India-specific
Al model to determine the age of the foetus. Retrieved from:
https://pib.gov.in/PressRel easePage.aspx?PRID= 2008988)

India Genome Project: Another Milestone Achieved

Genome IndiaProject waslaunched in year 2020 withanaimto
conduct sequencing of 10,000 genomes of Indian population.
Thisimportant mission was accomplished on Feb 27, 2024, with
completion of sequencing of gene samples of more than 99
ethnic groups collected from across the country to create a
reference genetic database of Indian popul ation. Uniqueness of
IndiaGenome Project liesinthefact that the I ndian subcontinent
is home to more than 4,500 anthropologically well-defined
population groupswhich aretotally different from popul ation of
other countries. Thisdatawill help researchersto study genetic
variations associated with various diseases and response to
certain drugs. Twenty top institutions of the country participated
in this project led by Indian Institute of Science (l1Sc),
Bangalore, and the Centre for Cellular and Molecular Biology
(CCMB), Hyderabad. (MishraA. 28 Feb 2024, 05:31 PM. India
largest genetic lab in the world’ — what completion of India
Genome Project means. The Print. Retrieved from: https://
theprint.infhealth/india-largest-genetic-lab-in-the-world-what-
compl etion-of-india-genome-proj ect-means/1982036/ )
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Hypohidrotic Ectoder mal Dysplasia: Classical Clinical Features

A 9-year-old boy presented to the dermatology OPD with
complaints of poor scalp hair growth, loss of sweating,
heat intolerance and delayed eruption of teeth. Child was
born uneventfully out of anonconsanguineous marriage at
term by vaginal route. He wasfirst in birth order with the
other two siblings being normal. Examination reveaed
frontal bossing, depressed nasal bridge with saddle nose
deformity, marked periocular and perioral hyper-
pigmentation, prominent lipsand ears(Fig. 1). Oral cavity
examination showed only three widely spaced teeth (one
upper molar and two lower molars). Scalp hair were
sparse, thin and lustreless with scant eyelashes, absent
eyebrows and body hair. The skin was overall dry, with
reduced dermatoglyphics on palms and soles while nails
werenormal.

Hypohidrotic ectodermal dysplasia (HED), also
known as Christ-Siemens-Touraine syndrome, presents
with a triad of hypodontia, hypotrichosis and
hypohidrosis. It has variable inheritance as X-linked,
autosomal recessive or autosomal dominant. Distinctive
cutaneous features include periocular and periora
hyperpigmentation, dry wrinkled skin, eczematous
dermatitis and sebaceous hyperplasia. A mid-facia
hypoplasialeadsto the characteristic facies. The condition
is associated with abnormal mucosal glands leading to
solidified aural and nasal secretions, dry eyes and
recurrent pulmonary infections. Management of HED is
challenging, requiring a multidisciplinary approach
including prevention of hyperthermia, managing
eczematous dermatitis and recurrent pulmonary
infections. Early dental intervention to improve the
chewing ability improvesthe overall quality of life.

Fig. 1 Characteristic facies showing a broad forehead, sparse
eyebrows, depressed nasal bridge, prominent lips, and periocul ar
and perioral hyperpigmentation

Pratibha Gupta, SoniaAgrawal, Chander Grover*
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A ChronicViolaceousCheek Nodulein a Child

An 8-year-old girl presented with a persistent nodule on
her left cheek for two months duration for which she had
received a 15-day course of topical corticosteroids but
showed no improvement. Examination revealed a well-
defined, firm, non-tender, violaceous nodule measuring
15%10 mm on her left cheek. Rest of the examination was
unremarkable. Skin biopsy revealed chronic granulo-
matous inflammation characterized by lymphocytes and
hi stiocyteswithout necrosis. Special staining for bacteria,
fungi, and mycobacteria was non-contributory. A
diagnosis of idiopathic facial aseptic granuloma was
established and she was started on treatment with ora
clarithromycin in adose of 15mg/kg/d for 45 days, along
with topical application of ivermectin, to which she
responded well.

Idiopathic facial aseptic granuloma, predominantly
found in children on the cheeks, typically manifests as
violaceous nodules, either singular or multiple, with a
protracted course. It is often adiagnostic challenge as it
may mimic various conditions such as skin metastases of
neuroblastoma, cutaneous lymphoma, cutaneous sarcoi-
dosis, leukemia cutis, vascular malformations, pyogenic
granulomas, epidermal cysts, benigntumors, and localized
infections. Histopathology remainscrucial for adefinitive
diagnosis. Treatment options encompass topical agents
like metronidazole, azelaic acid, ivermectin, tacrolimus,

Fig. 1 Violaceous nodulewith asmooth surface

and nicotinamide. Oral macrolideslike clarithromycinand
azithromycin, oral metronidazole or oral doxycycline (in
older children), may begiven for up to 3 monthsduration,
and have proven to be effective. Our patient responded
well toora clarithromycin.
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An Unusual Etiology for IntensePruritus:
OsOdontoideum With Atlantoaxial Dislocation

A 10-year-old boy presented with agradually progressive
weakness of theleft upper limb and both lower l[imbswith
neck pain for the past two and half years following afall
from a height of about 10 feet. He also complained of
intense itching over his left hand for 10 months.
Examination revealed left torticollis, spasticity and
weakness of theleft upper limb and both lower l[imbswith
power 2/5 and 3/5, respectively, a normal sensory
examination, and positive cerebellar signs. The left hand
had excoriated and crusted nodular lesions with
lichenification secondary to chronic pruritus (Fig. 1).
Neuroimaging (Fig. 2A-C) revealed a cranio-vertebral
junction anomaly, as detailed in the legend. Nerve
conduction velocity tests were unremarkable. He
underwent a surgical correction, following which there
was a significant improvement in pruritus. Neuropathic

¥

Fig 1 Left hand with excoriated and crusted nodular lesionswith
lichenification secondary to chronic pruritus

Fig 2 Sagittal CT spine (A and B) and Sagittal MR Spine (T2W
sequence) images show Os odontoideum (dashed arrow) with
anterolisthesis of thewhole of C1 and Os odontoideum over C2
vertebral body, anterior displacement of anterior and posterior
archesof theatlas (C1) (yellow arrow) and rotatory atlantoaxial
joint subluxation (red arrow in B). The resultant significant
narrowing is seen at the C1-C2 level with compression and
kinking of cervicomedullary junction with altered signal
intensity (greenarrow in C).

pruritis is a potential cause of itching in patients with
craniovertebral junction anomalies, and correction of
underlying anatomical lesions improves neuropathic
pruritus.
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