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COVID-19: ROLE OF VARIOUSPHARMACOLOGICAL AGENTS

Dr Gopabandhu Nanda, M D; Dr Rashmi Ranjan Das, MD
Pediatrician, Paedicare Clinic, Bhubaneswar
Additional Professor, Department of Pediatrics, AlIMS, Bhubaneswar
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Dr Gopabandhu Nanda
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Introduction

Thecurrent pandemiciscaused by COVID-19,
which first emerged in Wuhan, China, in late 2019.
Consdered asahighly contagiousdiseaseit hasaffected
many countrieswith globa averagemortality ratebeing
4.6% (1). There have been ongoing effortsto develop
effectivetreatment modalitiesfor thisdreaded pandemic.
Currently, no specific therapiesagainst SARS-CoV-2
infection exist, and aseriesof pharmacological agents
have been repurposed with negative to inconclusive

evidenceavailable(2). Thesearebriefly described below.

SARS-CoV-2, an ssRNA (single-stranded RNA)
enveloped virus, binds to the ACE2 (angiotensin-
converting enzyme 2) receptor onthecell surface. After
binding, it entersinsdethecell. Insdethecell, thevirus
synthesizesRNA and structural proteinsleading tothe
release of viral particles. Thefollowingtable (Table1)
summarizes the mechanism of action of major
pharmacol ogic agentsfor COVID-19 (3).

Table 1: Proposed mechanism of action of drugsused against Covid 19

Drugs M echanism of action

Hydroxychloroquine sulphate / | Inhibition of ACE-2 present on cell surfacefor virusentry (by reduction of

Chloroquine phosphate glycosylationintheenzyme), inhibition of release of viral particlesinto
intra-cdllular space, and anti-inflammatory effect (inhibition of interleukin-
6, tumour necrosi sfactor, aberrant interferon, and other pro-inflammeatory
cytokines that cause lung injury leading to acute respiratory distress
syndrome).

Lopinavir/ritonavir

Ribavirin 3CL proteaseenzyme

Umifenovir Sprotein/ACE2, membranefusioninhibitor
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Favipiravir o
Remdesvir RNA polymeraseinhibitor
Todlizumab IL-6inhibition- reductionin cytokinestorm

Ivermectinand Doxycycline

InhibitsACE2 and prevent vira entry intothe host cells. Ivermectinaso
binds with NSP3, NSP10, NSP15 and NSP16 which helps virusin
escaping from hogt immunesystem.

Dexamethasone

Reduction in lug injury and cytokine storm by inhibition of multiple
inflammatory mediators

Antimalarial drugs
Hydr oxychloroquine)

A recent systematic review andyzed thethergpeutic
efficacy dataof 17 studiesincluding 8071 participants
(4). Theauthors concluded thefindingsasfollows: as
very low quality evidence suggestsan increased risk of
mortdity and adverseevent withHCQ plusAzithromycin
combination (not HCQ alone); caution should be
exercised whileprescribing thiscombination for treatment
of hospitaized adultswith COVID-19 infection. Good
quality, multi-centric RCTs (including both hospitalized
and non-hospitalized patients) arerequired for any firm
recommendation to be made during the ongoing
pandemic. Theconclusion regarding prophylactic effect
isnot clear (5), and |ICMR recommendsthat healthcare
workers may continueto take HCQ till they have the
risk of exposure. The dose suggested by ICMR inthis
regard is400 mg BD on day 1 followed by weekly 400
mg after food.

L opinavir/Ritonavir

A recent systematic review concluded that, the
benefit-risk profile in severe COVID-19 cannot be
conddered postiveuntil further efficacy and effectiveness
databecomeavailable (6).

Ribavirin
A systematicreview found inconclusiveresultsin

(Chloroquine and

26 of the 30 studies reviewed, with 4 studies
demonstrating possible harm due to adverse effects
including hematologic and liver toxicity (7).

Umifenovir (Arbidol)

A recent systematic review concluded unclear
benefit, and advised towait for till more dataon safety
and effectivenessbecomesavailable (8).

Remdesivir

A recent systematic review concluded that there
may beafavourablebenefit-risk profilefor remdesivirin
severe COVID-19infection, and further dataon benefits
would strengthen thisevaluation (9). Thereislimited
safety datafor remdesivir, which should be obtained in
further studies. However thereisconcern that it may not
be better than antimalaria drugs (HCQ/CQ), may have
more sideeffects, and isahighly costly treatment (10).
Favipiravir

Inearlier datathe drugisfound to demonstratea
favourable safety profilethough, safety concernsstill
remainsregarding hyperuricaemia, teratogenicity and
QTc prolongation. Giventhelimitationsof the evidence
and unresolved safety concerns, cautioniswarrantedin
the widespread use of favipiravir against pandemic
COVID-19 (11).

Dexamethasone
A recent large RCT from UK (Recovery Tria)
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including 2104 patients concluded that in patients
hospitalized with Covid- 19, the use of dexamethasone
resultedin lower 28-day mortaity among thosewhowere
receiving ether invasvemechanica ventilaion or oxygen
aoneat randomization but not among thosereceiving no
respiratory support (12).
Tocilizumab

A recent systematic review concluded that based
onlow-quality evidence, thereisno conclusiveevidence
that tocilizumab would provide any additional benefit to
patients with severe COVID-19. Therefore, further
recommendation of tocilizumab for COVID-19 cases
should be halted until high-quality evidence from
randomized controlled trialsismade avail able (13).
Convalescent plasma or hyperimmune
immunoglobulin

The authors of the Cochrane review are very
uncertain whether convalescent plasmaisbeneficia for
people admitted to hospital with COVID-19. Thereis
only very low-certainty evidence for safety of
convalescent plasma for COVID-19. There are 98
ongoing studies eval uating conval escent plasmaand
hyperimmuneimmunoglobulin, of which50 are RCTs.
The authors will continue to update this review
periodically. These updatesmay show different results
to thosereported here (14).
Conclusions

To conclude, thereisno good quality evidencefor
any of these pharmacol ogical agentsin thetreatment of
Covid 19 infection. As many RCTs are ongoing, we
expect the pictureto be clearer in due course. Till that
time, these drugs should be used with caution.
Funding- Nil
Competinginterest -None
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ABSTRACT
Hypoglycemiain newborn standsasavery much treatable event. It can betransitiona, and infirst few
hoursof lifePhysiologica . Compounded with other factorsleading tolesssupply of dternatefud tothe
brainit can causeneuro-developmenta delay inlater life. Taking into consideration of ‘At Risk’ neonates
with blood glucosea'saferange’ approach for therapy hasbeen postulated. Thevariation of thenormal
range and the presence or absence of symptoms makesthe decision difficult but dueto thetreatability
of the condition and the sequel ae without adequate therapy gives special consideration to theless

frequent mal ady.

K ey words. Hypoglycemia, infants, preterm, neuro-devel opment, trestment, prevention.

Introduction

GHypoglycemiain new bornissaidto be present
when serum glucoseleved aresignificantly lower thanthe
rangein post-natal age matched norma infants. A value
less than two standard deviation (SD) with matched
healthy controls is an acceptable guide (1). But no
absolutevaluecan betakento defineclinicaly significant
hypoglycemia. Thedrop in blood glucose after birthis
commonin hedthy neonates, andistermed“ Trangitiona
Hypoglycemia’'. It resolveswithin 48 hoursafter birth. If
it continues beyond thisperiod, thenit is pathol ogical
(2). Thelong term effect of low glucose concentration
depends upon the ability to use alternate fuels for
metabolisminthebrain. Though hedthy prematureinfants
havealow glucoselevel, yet both pre-mature and full

terminfantsareat risk for serious neuro-devel opmental
deficit fromequaly low levels. Thisriskisrelated tothe
depth and duration of hypoglycaemia(3). Compounded
to the fact, the situation istreatable, and an adequate
intervention at appropriate time gives cent percent
dividend. Thereforeapart fromarigid definitiona“ safe
range”’ approach have been adopted (4). Theso called
normal rangesare presumably dependent upontheinfant’s
Size, gestation, clinical conditions, availability of energy
sources and ongoing energy demands. Definition of
hypoglycemiashould beflexibleenough to encompass
all thesegroups. Asfeaturesof hypoglycemiaarenoted
inawiderange of blood sugar, the safe range approach
wascongdered from different angles.

Useof normal range
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Innorma new born, theblood glucoseleve is80%
of thematerna blood dueto high consumption of glucose
inthefetuswith placenta barrier. Thegradientis80%in
thelast trimester of pregnancy (5). Breast fed babies
have blood glucose concentration from 1.5t0 5.3 mmol/
L (1 mmol = 18 mg) compared to formulafed babies
witharangeof 2.5t0 6.2 mmol/L (6). Hypoglycemia
can befatd if goneundetected. Many studieshavetaken
alevel > 2.6 mmol/L asthe saferangeto guidetherapy
(7). Blood sugar in term breast fed neonatesisrarely
<2.5 mmol/L after 24 hours of age. Because of the
concern of possible neuro-devel opmental sequelae(8),
most authoritiesrecommend any vaueof blood glucose
<55 mg/dL in neonates should beviewed with suspicion
(9). Thewholeblood glucoseis 10to 15 % lower than
serum or plasmaglucose concentration.
Saferangeapproach

Thereisnot agpecific plasmaglucoseconcentration
or duration of hypoglycemiathat can predict permanent
neurologica injury inhighrisk infants(10). Inabsenceof
aconcretedefined level for diagnosis, an operational
threshold has been advocated (11,12). A number of
studiesinat risk term, preterm, and small for gestational
age(SGA) infantshave suggested an associ ation of blood
glucose level <2.6 mmol/L with short and long term
neurological sequelae. Datafrom infants of diabetic
mother (IDM) suggest that long term outcome may be
negatively affected at glucoselevelsfrom <1.1 mmol/L
to 2.8 mmol/L (13). Unfortunately, giventhewiderange
of normal blood glucoselevelsfoundin newborns, and
thevarietiesof causesof low blood glucose, cohort and
case control studies could not determine, whether low
blood glucoseisthedirect cause of an adverse outcome
or simply an associated finding. Most neonates
compensatefor physiologic hypoglycemiaby producing
aternative fuels including ketone bodies which are
released fromfat (14). No studieshave shownthet treating

transently low blood glucoselevel sresultsin better short
term or long term outcome compared with no treatment,
infact thereisno evidenceat al that hypoglycemicinfants
with no clinical signsbenefit from treatment (15,16).
Clinicd trid of abolition of symptomswith adminigtration
of glucose stands as the best option to define
hypoglycemia. But the benefit of theintervention to the
short and long term risksisnot well defined.

Glucose homeostasis

The fetus has a continuous supply of glucose
through the placenta. Because of the free accesswithout
barrier the blood glucose of the mother and fetus are
equal. After birth the blood glucoseimmediately falsto
70% to 80% of maternal blood and thelowest isaround
3 hoursafter birth. With compensatory mechanismsit
risesagain. Glucose and oxygen arethemain metabolic
substrates of mature brain, but the neonatal brain can
usedternativemetabolic fudslikeK etonesand L actate.
Thatiswhy the brain may beableto function normally or
near normally despitevery low levelsof blood glucose.
Profound neurologic compromise and irreversible
damage occur if the brain is deprived of glucose and
aternative metabolic substrates.

Constant maternal glucose supply isinterrupted
with cord ligationwhichisfollowed by anendocrinestress
response, andis characterized by ahuge catecholamine
response of 3to 10times, increasein plasmaglucagon
of 3 to 5 times and a plasma cortisol surge. These
endocrine changes are essential for hepatic
glycogenolysis, gluconeogenesis, and lipolysis (17).
Glycogenolysisoccursmostly inliver fromwhere 90%
of glucose store is converted to glucose with 2 hour
starting just after cord clamping. Gluconeogenesis
producesglucosefromamino-acids(daninein particular),
lactate, pyruvate, and glycerol. They enter at different
pointsin glucose metabolic pathway (EM pathway). It
startsat 2 hoursafter birth, peaksat 12 hours. Lipolysis,
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glycerol ismobilized from adipose tissue and can be
directly utilized in gluconeogenesis. Other productslike
fatty acidsand triglycerides derived from the process
aremetabolized to ketone bodieswhich may directly be
utilized by the brain for energy production. Alternative
substrates, glucose oxidation supports 70% of brain

energy need, ketone bodies and lactate areimportant
dternatives. Hepaticketogenesisislimited withinfirst hour
of birth. From 12 hours, lipolytic ketogenesisismaximum,
which continuesfor 2 to 3 days(18). All these events
aredescribedinFigurel.

UDP - Glucose Glycogen
Glucose-1-P
Glucose-6-P ’[Ghlcose |
Fructose-6-P
Fructose-1, 6-DiP
4
\ ¥
Glyceraldehyde 3-P  Dihydroxyacetone P
1,3 (hphos.phoglvcerme a-Glycero-P q—| Glycerol |
A
Phosphoenolpyluvate Triglycerides
amne ’\ | Fatty ac:ds |
Pvluvate Oxaloacetate
¥
Lact,ate Acet,yl CoA
Citric acid cycle

Figure 1: Alternate pathwaysof glucose production during hyp[oglycemia.

M easur ement of blood glucose

It isessential to measure blood glucoserapidly
and accurately in high risk neonates (19). A variety of
techniques have been developed. The bedside
determination employscapillary whole blood, and the
laboratory morelikely givesserum glucosevauewhich
1S 10-15% morethan thewholeblood samples. Thebed
Sdedriptest utilizes” glucoseoxidase” method. At lower
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levelsof glucosetherdiability isless. However, it canbe
accepted as areasonable screening test and with low
level stherapy can beinstituted keeping asamplefor
laboratory evaluation. Themodern strip testsclaimto be
reasonably reliable.
Pathology in brain dueto hypoglycaemia

The most consistent performance of severe
hypoglycemiaisacute phase occipital-posterior cortical
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edemawith atrophy in the chronic phase (20). It canbe
manifest ashaemorrhageor infraction. Basa gangliaand
thalamuscan dso beinvolved. Energy metabolic disorder
during hypoglycemiacan lead to brain cell softening,
swelling, necrosis, gyrus atrophy or white mater
demydingtion.
Neonatesat high risk for hypoglycaemia
Normal blood glucose levelsare maintained by

gluconeogenesis. Neonatd hypoglycemiamaost commonly
occursininfantswith atered gluconeogenesisbrought
about by excessinsulin production, altered counter-
regulatory hormone production, inborn errorsof glucose
and amino-acid metabolism or aninadequate substrate
supply. Classcally thesestates occur ininfantsof diabetic
mothers, smal for gestationd age (L GA), preterminfants,
largefor gestationa age(LGA) infants, and late preterm
(21). Somedoubtshave been raised asto whether LGA
infantswho arenot IDMsaretruly at risk.
Causes of neonatal hypoglycemia
Theseare mentioned below (9,22,23).
A. Hyper-insulinism: Inthisgroup theinsulin production

ishighwith normal or low substrate supply.

v Persistant hyperinsulinemic hypoglycemiaof
Infancy (PHHI)
Infantsof Diabetic mother (IDMs)
Infants of mothershaving gestationa diabetis.
Erythroblastosisfetais
Beckwith Weidmann Syndrome
Familial hyperinsulinemic hypoglycemia
(Neddioblastosis)
Rapid tapering of higher glucoseinfusion.
Maternal therapy with beta-agonists
(terbutaline, isoxsuprine, salbutamol),
chlorpropamide& possibly benzothiazides.
B. Decreased stores—

v Premaures

v Intrauterinegrowth retardation: Smaller of the

AN NENEN

AN

discordant tweens (by more than 25%) is
severely affected. Apart from low glycogen
soresintheliver they gppear to have decreased
gluconeogenesis, free fatty acid oxidation,
cortisol production, high insulin level and
reduced epinephrine productioninresponseto
hypoglycemia
v Increased Metabolic demands: sick infantsmay
develop hypoglycemiaduetoincreaseincaoric
need in comparison to the storein the body.
Prematureswith disease devel op hypoglycemic
symptoms early. Contributing causes are:
prematures infants with respiratory distress
syndrome, shock, sepsis, hypothermia,
perinatal asphyxia, congenital cyanotic heart
disease, abrupt Interruption of 1V fluidswith
high glucose concentration and exchange
transfusion, and polycythemia
v Genetic and Endocrine deficiencies: they are
rare causes in neonates. These include:
carbohydrate metabolism defects
(Galactosemia, Glycogen storage disease and
fructoseintolerance), endocrine deficiency —
adrend deficiency, hypothdamic deficiency, and
congenital hypopituitarism, and defect in
aminoacid metabolism (Maple syrup urine
disease, propionic acidemia, methyl malonic
acidemia, and Tyrosinemia).
Clinical manifestations
Becausetheclinical presentationsoverlap with
other diseasesit isdifficult to assesstheexact incidence
of hypoglycaemia(9,19,23,24). It probably variesfrom
1to 3 per 1000 livebirthsand affectsabout 5to 15% of
growth restricted infants. In approximate order of
frequency symptoms include: Jitteriness or tremors,
apathy, episodes of cyanosis, convulsions, intermittent
apneic spellsor tachypnea, weak or high pitched cry,
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limpnessor lethargy, difficulty infeeding, eyerolling, and
episodes of sweating (though rare), sudden pallor,
hypothermia or cardiac failure/arrest. Sometimes
neonates may not have any symptoms. The non-specific
natureof thesymptomsmakesit mandatory to takeblood
glucoselevd and administer glucosein thergpeutic doses.
Good response confirms hypoglycemia

Differential diagnosis

Because of the commonness in clinical
manifestation thefollowing should bebornein mind.

v' Sepssand meningitis

v' Central nervous system anomalies
(intracrania bleed, edemaor infection).
Perinatal asphyxia.

Apneaof prematurity.

Congedtive cardiac failure and polycythemia
Materna drug withdrawal

Metabolic abnormalities. Hypocalcemia,
Hypomagnesemia.

When ‘at risk’ infantsshould be screened

Dueto theinterruption of maternal-fetal flux of
glucoseat birth blood sugar level inneonate startsfalling
during the 1st or 2nd hour of birth reaching anatural
through beforerising again. Thevalue of screening well
babiesat thistimeislimited. Williamscomplied areview
of neonatal hypoglycemia, had recommended infantsat
risk be screened at 4 to 6 hours of age, asserting that no
studies demonstrate harm from a few hours of
asymptomeatic hypoglycaemia(25,26).

Cohort studies demonstrated IDMs frequently
experience asymptomatic hypoglycemiaby 1 hour of age
supporting earlier screeninginthispopulation. Itisfound
that theaveragetime L GA neonatesexperiencelow blood
glucoselevel was2.9 hourswitharangefrom 0.8t0 8.5
hours. Preterm SGA infantsexperienced thesameat 6.1
hourswith rangeof 0.8t0 34.2 hours. K egping thelongest
timeiscongderation onecaninfer LGA and IDM infants

NN

usually get hypoglycemia within 12 hours of birth.
Screening beyond thisperiod isnot required if theblood
glucoseleve ismaintained at 2.6 mmol/L or higher (27).
However, the preterm SGA infantsare vulnerable up to
36 hoursof ageparticularly if regular feedsor IV fluids
are not established. Therefore screening can be
discontinued at 36 hours in these neonates with
establishment of feed andif blood glucoseismaintained
at 2.6 mmol/L or higher. Based on the assumption that
brief periodsof asymptomatic hypoglycemiaarebenign,
itisrecommended that screening beinitiated in at risk
babiesat 2 hoursof age (after aninitial feed) and should
be continued until the period of risk isconsidered to be
over.
Screening for Neonatal hypoglycaemia

Traditionaly, blood glucose hasbeen conveniently
measured on capillary samplesusing chemical stripsor
bed sdeglucometers, asasubgtitutefor formd laboratory
analyss(28). Unfortunately, itisnot very riableat low
glucoselevels. Inaddition thereisvariability between
different typesof samplesused. Plasmaglucoseishigher
than wholeblood glucose (9), stored blood giveslower
levelswhichisproportionateto the delay in processing.
Thereisalso difference between capillary and venous
blood sampling. However, the newer techniques of
determination from capillary blood give dependableresult
with advancement of technology. However, asaworking
principle screening can be donewith glucometersand if
level isfound low requiringintervention avenoussample
should be processed inthe L aboratory, theresult of which
should bemade availableearly. Little more glucoseis
not going to do much harm if administered and
discontinued under supervision.
Intervention level of blood glucose (3,8,15,29)

v Symptomeatic hypoglycemia—Symptomatic

hypoglycemiaresultsin neurond injury and
mentd retardation, making urgent intervention
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mandatory insick new borns. Theproposed  Treatment (4,7,9,29)

Essentially therearetwo setsof approaches. The
first supportsincreased energy intake either orally or
intravenously and the second supports increased
mobilization of energy storesusing counter regulatory
hormones such as glucagon or corticosteroids. The
urgency and nature of interventions depend upon the
presence of symptomslikeconvulson/no convulsonand
severity of hypoglycemia.

Asymptometic hypoglycemia:
a At risk asymptomatic newborns should be

cut-off at 2.6 mmol/L in at risk infantsis
recommended. Beyond this level the
symptoms are unlikely to be due to
hypoglycemia

Asymptomatic Hypoglycemia—Long term
follow up of SGA preterminfantswith blood
glucoselessthan 2.6 mmol/L demonstrated
aassociation of hypoglycemiawith lower
head circumferenceand lower devel opmental
score (30). Follow up of IDMs with
asymptomatic hypoglycemia with blood
glucose <1.5 mmol/L showed minimal
neurologica dysfunction (31). Takingdl these
into account a concept of operational
threshold has been proposed. The glucose
concentration of 2mmol/L hasbeentakenas
the threshold glucose value that requires
actionand 2.6 mmol/L isthetarget level to
which interventions are aimed at. At risk
babieswho repeatedly have blood glucose
levels of less than 2.6mmol/L despite
subsequent feeding should be considered for
IV therapy.

Screening Frequency — Blood glucose
screening may be performed at 2 hours of
agein at risk neonates. It should berepeated
every 3to 6 hours. In IDMs and LGA it
should bediscontinued after 12 hoursif blood
glucose becomes stable at 2.6 mmol/L or
higher. In SGA and Preterminfantsitistobe
continued up to 36 hours. Itisreasonableto
screen onceor twiceinthesecond day of life
to ensure the blood glucose level remains
>2.6 mmol/L. If thereisno feeding concern
andtheinfantiswell it should discontinued at
36 hours.

encouraged to take frequent breast feeding.
It should be started within %2 hour to 1 hour
after birth and continued 2 hourly. In case of
hypoglycaemia, feeding should beassoonand
asfrequent aspossiblewith repeated glucose
measurement (31).

b) There is some evidence to suggest that

increased carbohydrate intake preventslow
glucoselevesin hedthy terminfants. Routine
supplementation of dextrosewater reducesthe
likelihood of hypoglycemia. Inneonateswho
could not suck at breast, expressed breast
milk orally by cup and spoon or by gavage
will help. Tothe Breast milk or formulaextra
glucose can be added. In situation of enteral
feeding, blood sugar should be checked after
60 minutesto ensureresponse.

If enteral feedingisnot effective and plasma
glucose level declinesto <2.6 mmol/L in
preterms and < 2 mmol/L in term infants,
intravenous (1) glucoseinfusion should be
started at the rate of 4-6 mg of glucose/kg/
minute. Please remember 80 ml/kg/day of
10% dextrose provide 5.5 mg/kg/minute.
Breast feeding can be continued ascolostrum
giveslessvolumeload.
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Symptomeatic Hypoglycemia:

a)

Symptomatic heonateswithout seizure: When
symptoms other than seizuresare present an
intravenous bolus of 200 mg/kg (2ml/kg) of
10% dextrosewill beeffectiveindevatingand
stabilizing blood glucoselevel. It should be
followed by 1V infusion of 10% dextrose
solution to provide 4-6 mg/kg/minutewhich
will keep the blood glucose level at > 2.6
mmol/L.

b) Symptomatic neonateswith Seizure: When

seizure existswith defined hypoglycemial V
infusion of 4 ml/kg of 10% dextrose should
bedoneandit should befollowed by infusion
of 8 mg/kg/minute of dextrose. Blood sugar
level should be checked every 30 minutes. If
not controlled theglucose concentration should
be raised step wise from 10% to 12.5% or
higher. ThelV infusion should be not be >
120 mi/kg/day asit will causeover hydration
and hyponatraemia.

Resgtant and pers stent hypoglycemia Inspite
of high concentration of 1V glucose if
hypoglycemiaisnot controlleditiscalled
resistant hypoglycemia When hypoglycemia
persistsbeyond 1 week it iscalled persistent
hypoglycemia. Both require further
investigation for pharmacol ogical causesor
pancrestic pathology. In hyperinsulinemic
states Diazoxide, 2-5 mg/kg/dose 8 hourly
canbegivenordly if glucosetransfusonfails.
Glucagon by intravenousbolusof 0.1 mgto
0.3mg/kgor infusion of 10 - 20 pg/kg/hour
has been observed to raise bold glucose and
prevent recurrent episodesof hypoglycemia
in term and preterm infants with adequate
glycogen store. Hydrocortisone 10 mg/kg/day
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intwo divided doseshelpsbut dataarelimited
for its use. Dexamethasone 0.25 mg/kg
intravenoudy can begivenevery 12 hourly as
an dternativeto hydrocortisone. Octreotide
can beused if no responseto Diazoxideina
doseof 7-12 pg/kg/day with amaximum of
40 ng/kg/day subcutaneoudy every 4-6 hours
or can be given by continuousintravenous
drip. Throughout therapy the oral and 1V
intake should not exceed 100 mi/kg/day to
avoid hypervolemiaand hyponatremia Bresst
feedingisto beencouraged duetolow volume
withhighcaorieinfirst few days.
Prognosis(8,11)

Prognosisisgood in asymptomatic hypoglycemia
of short duration. Recurrence is 10 to 15%. Abrupt
discontinuation of 1V therapy before good toleranceto
oral feed predisposesfor recurrence. Severe prolonged
symptomatic hypoglycemiaisassociated with neurologic
sequel ae, neuro-devel opmenta and intellectud function
delay inlater age (32). Symptomatic SGA infantswith
hyperinsulinemic hypoglycaemiaand IDMshaveapoorer
prognosisfor subsequent normd intellectua deve opment
than asymptomaticinfants.

Conclusions

Hypoglycemiain neonatesisnot very uncommon
epecidly inSGA, Preterm LGA and IDMs. Itslink with
future intellectual handicap and easy methods of
management rendersan important position to thisless
congpicuousdisease. Though hedthy newborn can stand
blood glucoseleve of 1.8mmol/L inthefirst few hours
without difficulty, yet adverse short and long term
outcomesmy result fromlevels<2.6mmol/L inthosewho
ared risk. Insymptomatic and persistent hypoglycaemia,
anegative outcomeis almost certain. Screening and
interventionisthereforefet mandatory in early detection
and trestment of infantsat risk.
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ABSTRACT

Transent CH isatemporary abnormdlity of thyroid functionidentified after birthwhichrevertsback to
normal after varying period of timeand may or may not requirelifelong replacement therapy. Incidence
of transient hypothyroidism variesin different regions, depending on the basis of newborn screening
tests (NBS) or abnormal follow up confirmatory result at 3 years of age. From among the cases
diagnosed asCH, asmuch as 17% - 40% wasl|ater found to betransient CH cases. Transent CH may
be dueto factors primarily affecting thethyroid such asiodine deficiency or excess, maternal thyroid-
stimulating hormone receptor (TSHR) antibodies, prematurity, maternal ingestion of antithyroid drugs,
materna or neonata iodineexposure, DUOX 2 (dua oxidase 2) mutations and hepatic hemangiomas.
Invast mgority of infants, the classic signsand symptomsof CH arenot visibleimmediately after birth
dueto temporary protection by maternal thyroxine. Large scaleimplementation of NBSisprimarily
respong blefor early detection and management of hypothyroidisminthe newborn, thereby preventing
intellectual disability to agreat extent. Inthisreview arational and evidence based approach hasbeen
presented to take adecision regarding management of transient CH.

K ey words. Hypothyroidism, infants, neuro-devel opment, treatment, newborn screening.

Introduction

Congenital hypothyroidsm isthe most common
cause of preventable menta retardation and intellectual
disability (1). Thyroid hormoneplaysanimportant rolein
the development of brain during thefirst 2 to 3yearsof
life. Mgority of newbornsdo not manifest clinical Signs
and Symptoms of deficiency until the age of 3 months

either dueto transplacenta passage of maternal thyroid
hormone or some residual thyroid function (2).
Congenital hypothyroidism (CH) hasbeen classfied as
permanent CH (sustained thyroid deficiency throughout
life necessitating lifelong treatment), transient CH
(temporary phaseof thyroid deficiency detected at the
timeof birth, later improving to normal thyroidlevels
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usudly infew months) and Syndromic hypothyroidism
(where CH isassociated with reduced function of other
organs) (3). Transient hypothyroxinemiaof prematurity
(THORP) isdefined asdeficiency of thyroid hormone[low
thyroxine (T4) accompanied by weak or absent TSH
surge after birthin preterminfants]. For thelast three
decades newborn screening (NBS) for CH ispractised
in many countries. The inclusion of NBSis strongly
advocated by theIndian Academy of Pediatrics(IAP) in
India’spublic health policy (4). Of late RashtriyaBal
SwasthyaKaryakrama (RBSK) under the umbrellaof
NHM, hasincorporated detection of CH initspublic
hedthpolicy inindia
Epidemiology

After theintroduction of NBStheincidenceof CH
hasmarkedly increased globally. Theoveral incidence
rangesfrom 1:3000 to 1:4000 of live-birthsworldwide
as per datain 1975. In 2011, another study reported
CH preva enceto be approximately 1:2000 to 1:3000.
The exact incidence of CH in Indiais not known.
However an Indian study (including 40,000 neonates),
reported the incidence to be 1:2640 (6). A study by
ICMR (Indian Council of Medical Research) reported
theincidencetobe1:1130 (7). A study fromCMCVdlore
over aperiod of 18 yearsreported arate of 1:1204 (8).
Thetransient CH case rate was found to be 6.5%. A
study in NBS programmein Michigan, USA reported
the preval ence of transient CH to be around 24-36% of
confirmed CH cases (9).
Patho-physiology of transient hypothyroidism

The fetal thyroid starts to concentrate iodine
around 10 weeks of gestational period and to secrete
thyroxine (T4) andtriidothyronine (T3) around 12 weeks.
These two hormones increase gradually throughout
gestation. Maternal thyroid function is modulated
sgnificantly by placenta oestrogen and HCG production
leadingto Thyroid Binding Globulin(TBG),T4and T3in

thematernd dirculaionthereby increesingthyroid function
(10). Placenta acts as apotential barrier for maternal
TSH transfer causing inactivation of mgority of materna
T4 and thuseffectinginsignificantimpact onthegrowing
fetus. Althoughin early gestationa period small amounts
of maternd thyroid hormone crossthe placenta barrier,
feta thyroid devel opsindependent of maternal thyroid
function. Thefetushasalimited need for thyroid hormones
asitremainsin agtate of anabolismnormally. Theneed
for thyroid hormonesisensured by inactivation of thyroid
hormones produced by the fetal thyroid gland by
converting these into sul phated moieties by action of
mono-deiodinases (MDI) especially MDI-3 expressed
by the placenta. Maturetion of the hypotha amic-pituitary-
thyroid (HPT) axis startsfunctioning around 20 weeks
andiscompleteclosetotermonly (11). Theneonatal
thyroid glandisrequired post-natally to ensureaconstant
supply of thyroid hormonesto ensurethermogenesisand
support development of other organslike central nervous
system. Thepreterm infant withanimmature HPT axis
and limited capacity of generating bioactive thyroid
hormonewitnessesadipin thyroid hormonearound one
week of age(12). Insick preterminfantswhereapoorly
functioning HPT axisisunableto produce enough TSH
in response to low T4 and T3, this decrease is
exaggerated, thereby leadingto ardativedeficiency. This
relationshipisresponsiblefor the majority of transient
CH witnessed in many neonates (10).
Etiology
1. lodinedeficiency:- lodineisan essentia element for
production of thyroid hormone, containing 59% of
T3 and 65% of T4. During pregnancy fetal iodine
storeisdependent upon the maternal iodine status
and pogt-natally ontheiodine content of human milk
or formulamilk. Indiaisnow considered aniodine
deficient country with pockets of iodine deficiency
(13), though it is more common in Europe dueto
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iodine deficiency in maternal diet. Neonatal TSH
statusisindicativeof iodine statusof the popul ation.
The premature infants are especialy at risk of
hypothyroidism dueto iodine deficiency because of
theirin-uterothyroidal storesandimmaturity of the
hypothalamic pituitary axisfor thyroid hormone
production and less ability for converting T4 to
metabolicaly active T3. Deficiency of other dements,
sdleniumandiron affectsneurol ogic devel opment and
thyroidal responseto iodine supplementation (14).
Moreamount of iodineisrequiredintheextrauterine
environment to maintain apositiveiodinebaancein
theseinfantsthan terminfants. Soin areasof iodine
deficiency infantsshow transient hypothyroidismin
thefirst weeksafter birth.

Maternad TSH Receptor Blocking Antibodies- These
develop in women suffering from Autoimmune
thyroid diseaseslike Graves, Chronic Lymphocytic
Thyroiditis, and Acquired hypothyroidism, DUOX?2
enzymemutations. Trans-placentd passage of these
antibodies can cause transient blockage of thyroid
function in neonates thereby producing transient
hypothyroidism (15-17). The half life of these
antibodiesisaround 3-4 weeksand they disappear
completely by 3-6 months. This type of
hypothyroidism closely resemblesthyroid agenesis
eventhoughitistransent (16).

Maternd anti thyroid drugs.- Trans-placenta passage
of anti-thyroid drugs like Propylthiouracil or
Methimazole can reduce fetal thyroid hormone
production for afew daysto 2 weeks from birth.
Intrauterinethyroid replacement may bewarranted
asthismay developfetal respiratory distress. The
neonata goiter and hypothyroidismnormalisesina

few daystimeand most oftenthe TSH level will be 7.

normal (18,19).
DUOX2 mutations;- DUOX 2 is required for

production of hydrogen peroxide, required by thyroid
peroxidisefor thyroid hormonesynthesis. Monadldic
mutationsresultintransgent hypothyroidism (20). The
presence of coexistent iodinedeficiency may alter
the phenotype of such congenital defects.

lodine excess.- lodine excess, just like iodine
deficiency, can cause transient hypothyroidism
especialy in prematureinfants. Thisisbecause of
theinability of infants’ thyroid gland to tacklethe
excessthyroidal iodine uptake dueto exposureto
an iodine load. This exposure may be fetal or
neonatal. Maternal use of Amiodarone during
pregnancy can causetransient hypothyroidismin
newborns. Theresolution occursaround 5 months
but adverse neurol ogical outcomesmay still occur
(21,22). Use of antiseptic compoundsin pregnancy,
ingestion of excessiveiodine contai ning nutritional
supplements and Amnio-fetography with iodine
containing contrast can also cause transient
hypothyroidism (23,24). Neonatal exposure to
excessiodineuse can aso cause hypothyroidism due
to Wolf-Chaikoff effect especially in premature
babies. Theseinfants get exposed to high doses of
iodine dueto usage of iodine containing antiseptics
for umbilica and peripherdly inserted central catheter
lines(25,26).

Hepatic hemangiomas:- Large amountsof type 3-
iodothyronine deiodinase, produced by congenital
large hemangiomas cause a consumptive type of
hypothyroidism. Serum T4 levelsarelow, TSH and
reverse T3 levels are high. So to maintain an
euthyroid state high doses of thyroxinearerequired.
Involution or surgical treatment of hemangiomas
causeresolution of hypothyroidism (27,28).
Trangent hypothyroxinemiaof prematurity (THOP):-
It occursin preterminfantsafter birth dueto aweak
or absent TSH surge. Theincidenceincreaseswith
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decreasing gestational age (29). A recent study in

Netherlands demonstrated no rel ationship between

THOP and future neuro-devel opmental defect (30).
Newborn Screening (NBS)

The most screening test for CH is initial
measurement of TSH. Samplecan becollected fromcord
blood or after the age of 24 hour but best window period
is48-72 hours. Blood sampleisusualy collected by hedl
prick spotted on filter paper, then dried and sent for TSH
analysis. The European Society for Pediatric
Endocrinology (ESPE) guiddines(2014) advised repect
screening in preterm neonateswith gestational age<37
weeks, low birth weight and very low birth weight
neonates, ill neonates admitted to the NICU, multiple
birthsandin babieswhose sampleiscollectedinfirst 24

hours. The second screening sample should be collected
at 2 weeks of age or 2 weeks of first sample (31). In
India, mgjority of the screening programmes are
conducted between 2nd and 5th day of birth, tominimise
fasepogtive high values (unless placental or cord blood
isused) dueto the physiological neonatal surgein TSH
(within 30 minutes of birth) (32). The cut off values
between the NBS programmesvary becauseit largely
depends on timing of sample collection to define cut-
offs. In a recent study conducted in India, authors
recommended that acut off of €20 mlU/I for capillary
TSH screening beyond 24 hoursof lifeisoptimal inthe
Indian setting and repeat sampling isadvised isadvised
innewbornswithinitia TSH vauebetween 10-20 miU/
[ (33). Andgorithmisprovided (Figurel).
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Clinical features

Clinical differentiation between permanent and
transient forms of CH in the newborn period is very
difficult. Theclasscclinica symptomsand signsof CH
are usually absent in the newborn period in the vast
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mgjority of infants. Presence of an ectopicthyroid gland,
absent thyroid gland by ultrasound, aninitid TSH of more
than 200mI U/l and multiplepituitary hormonedeficiencies
clinically confirmsthe permanent nature of CH. Inthe
absence of clinical clues, if risk factors like iodine
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deficiency, peri-natd iodineexposure, history of maternd
hyperthyroidism or itstreatment, prematurity, low birth
weight, malnutrition and use of drugslike steroidsand
dopamine are present, the possibility of transient CH
should be considered (34). However theclassic features
of CH include large anterior and posterior fontanel,
prolonged physiological jaundice, relatively narrow
forehead, depressed nasal bridge, largetongue, puffy
eydids, thick, dry and cold skin, long abundant coarse
hair, bradycardia, hypotension with narrow pulse
pressure, dbdomind distenson, anaemia, umbilica hernia
and hypo-reflexia(35).
M anagement

Thyroid functiontestincluding TSH and free T4
decides the mode and course of treatment. Figures 2
and 3 provide an algorithm of suggested approach of
trestment of both permanent and transent CH. High TSH
andlow free T4 vauein serum confirmsthediagnosisof

primary hypothyroidism and warrants immediate
treatment with levothyroxinewith aninitial dose of 10-
15 pg/kg/day. Levothyroxine should be administered
orally. Asliquid formulationsare not available, tabl et
should becrushed and administered viasmall spoonwith
afew ml of water or breast milk. Normal free T4 or total
T4 concentration indicates subclinical hypothyroidism.
Thenewbornswithmargindly elevated TSH (6-10miU/
L) should be meticulously monitored and serum TSH
andfree T4 bere-estimated in aweek. In case of serum
TSH not remaininginnormal level by 4-6 weeksof age,
treatment with thyroxine should beinitiated. Low free
T4 with low or normal TSH concentration indicates
Central hypothyroidism. If TSH isonly estimated this
form of hypothyroidismisnot detected but these cases
requiretrestment withthyroxine. Anagorithmisprovided
(Figure?2).
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Complications

Transent CH if untreated may |ead to severelong
term consequencesand morbidity. Duetolack of imaging
modalitiesand problemsin interpretation, the cause of
transient CH cannot be diagnosedin all centres. Also
majority of centresdo not havethefacility to perform
genetic teststo differentiate between permanent and
transient CH. Persistent elevation of TSH beyond 4
weeks of ageisdetrimental for brain development. In
popul ation with higher incidence of autosomal recessive
diseases, lack of iodine supplementation and lack of
prenatal care and testing, specific approach is
recommended. The high cost of taking care of one
affected infant will far outweighthe cost of treatment up
to 3yearsand cost of relatively cheap laboratory follow
up tests. If acaseismissed, the chance of detection of it
being apermanent or transient CH inlater lifeisalmost
impossible. Therefore, intheevent of low FT4 or TSH
morethan 5mIU/L on serid testingwithinthefirst month
of life, theinfant should be started with thyroxineuntil 3
years of age to protect brain development. Therapy
should be aimed at ensuring normal growth and
development by keeping Total T4 or FT4 serum
concentration level intheupper hdf of thereferencerange
duringinfancy and serum TSH rangeintheoptima range
of 0.5-2.0 mIU/L (36). ISPAE guidelines 2018 also
recommend initiation of Levothyroxineat 10-15 pg/kg/
day in the neonatal period (37). Serum FT4/T4 is
messured at 2 week, TSH and T4/FT4 at 1 month, then
2monthly till 6 months, 3monthly from 6 months-3years.
Babieswiththe possibility of transient CH should bere-
evaluated at the age of 3 yearsto assess the need for
lifelong therapy. Also the CM C Vel lore study advocated
treating transient CH casestill 2.5-3 years(38). Over
treatment with thyroxine a so poses short term and long
term adverse outcomes. Short term risks include
tachycardia, excessive nervousnessand disturbed deep
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pattern which may beeliminated by dosage adjustment.
The long term risks include bone age advancement,
learning difficulties, hyperactive behaviour, osteopoross
and premature craniosynostosis (38).
Treatment of THOP

The Cochrane review does not recommend use
of prophylactic thyroid hormonein preterm neonatesfor
reduction of neonatal morbidity and mortality or
improvement of neurodevelopmental outcome (39). A
recent multicentre randomised clinical trial in Japan
demonstrated no beneficial effect at 3yearsof age after
thyroxinesupplementationin VLBW infantswith THOP
(40). Recent studies have recommended that the course
of CH istransient in nature and cessation of treatment
with Thyroxineispossible even before 3 yearsof age.
Thereforeaspecific guidelineregarding thefollow up
and re-evaluation of transient CH especially in preterm
babies needsto beformulated.
Prognosis

Early diagnosisand treatment of babieswith CH,
possible dueto wide NBS programmes, have reduced
the savereneuro-devel opmenta imparments. Thetiming
of starting of thyroxine supplementationiscrucia and
determinesthe outcome. Review of studiescomparing
Thyroxinesupplementation at earlier periods(12-30 days
of life) versus later periods (>30 days of life)
demondtrated that infantstreated earlier have higher 15.7
| Q pointsthan the other group (41).
Conclusions

At present thereisno specific guidelineby AAR,
ESPE and | SPAE to treat preterm babieswith CH and
withthecurrent guiddinemgority of preterminfantswhere
the hypothyroidismismost likely transient aretreated
for 3years. Thyroid function abnormalities should be
interpreted with caution in neonates keeping in view of
adverse outcomes of both under treatment and over
treatment. In the event of absence of firm evidence of
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permanent CH, if treatment is started with ground of

suspicion, reassessment must be performed at 3 years

of age. Further studiesand specific guidelinesare needed
for identification, treatment and follow up for transient

CH.
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ABSTRACT
Immuni zationisaproventool for controlling and eiminating life-threatening infectiousdiseasesandis
estimated to avert 20 lakh deathseach year. Itisoneof themost cost-effective heal th investments, with
proven strategiesthat makeit accessibleto even themost hard-to-reach and vul nerable popul ations. It
has clearly defined target groups; it can be delivered effectively through outreach activities. | have
described theimmunization jounrney in Indiainthis paper.

Introduction

Immunizationisaproventool for controlling and
eliminating life-threatening infectiousdiseasesand is
estimated to avert 20 1akh deathseach year (1). Itisone
of themost cogt-effective hedthinvestments, with proven
strategiesthat makeit accessibleto eventhemost hard-
to-reach and vulnerablepopulations. It hasclearly defined
target groups; it can be delivered effectively through
outreach activities. The challengesfaced in delivering
lifesaving vaccinesto thetargeted beneficiariesneed to
be addressed from the existing knowledge on
immunology and learning from the past. Thisreview
documentsthehigtory of vaccinesand vaccinationinIindia
with an objectiveto derivelessonsfor policy directionto
expand the benefits of vaccinationinthecountry.
History

A brief historical perspectiveonsmallpox disease
and preventive effortssinceantiquity isfollowed by an

overview of 19th century effortsto replacevariolation
by vaccination, setting up of afew vaccineinstitutes,
choleravaccinetrid andthediscovery of plaguevaccine.

The early twentieth century witnessed the
chdlengesin expangon of smalpox vaccination, typhoid
vaccinetria inIndian army personnel, and setting up of
vaccineingitutesinalmost each of thethen Indian States.
In the post-independence period, the BCG vaccine
|aboratory and other national ingtituteswere established,;
anumber of private vaccine manufacturers came up,
besidesthe continuation of smallpox eradication effort
till the country became smallpox free in 1977. The
Expanded Programmeof Immunization (EPI) (1978) and
then Universal Immunization Programme (U1P) (1985)
werelaunchedinindia(l).

Indiaisavast country with difficult geographical
terrain with natural calamitiesoccurring every year and
having varioussocioeconomicand literacy ratein various
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dates. Thisisreflected in hedth ddivery system. Vaccine
preventable diseases still continueto beamong 5 maor
killersin U5 childrenin India. For reduction of U5-
mortality routine immunization coverage has to be
increased to morethan 80to 90% in all states.

Our UIP is one of the largest immunization
programs in the world. The preventive efforts from
diseases were practiced in India, the reluctance;
opposition and aslow acceptance of vaccination have
beenthecharacteridtic of vaccinaion history inthecountry.
Theoperationd challengeskeepthe coverageinequitable
inthe country. The lessons from the past events have
been analysed and interpreted and thus previous 6
antigensgradualy became 12 antigens.

Thejourney sofar

Theintervening eventssince UIPtill Indiabeing

declared polio freein 2014 have been described (1-7).

1985 : UIP contain vaccinesagainst 6 vaccine
preventablediseases

2002 : Hep B Vaccine piloted

2006 : Live JEintroduced

2010 : 2nd Dose Mead esintroduced

2010 to 2014 : Hep B scaled up nationwide

2011 to 2015 : Pentavadent vaccineintroduced

2013 : 2nd dose JE introduced

2015 . IPV introduced

2015 to 2016 : Pentavalent scaled up inentire country

2015 . Maternd & neonatd tetanuselimination

2015 : Mission Indradhanush (MI) launched

2016 . Rotavirusvaccineintroduced

2016 . Switch fromtOPV to bOPV

2017 : MR, JE expanded to many new endemic
districts, PCV

2017 . Intengfied Mission Indradhanush (IMI)

Conclusions

Really journey of immunization in INDIA is
tortuouswithfull of hurdlesthusimbibing agreat lesson

for better immuni zation schedulein our country. There

has been initiative to develop indigenous low cost

conjugate pneumococcd & Typhoid conjugate vaccine.

Every childinthe country should receive basic vaccines

asper GOVT. of INDIA scheduleand theseareavail able

freeof cost at al health centresin INDIA. Asper CDC
no child should diefromVPD. Wethe paediatriciansso
caled stakeholdersof child healthlet usjoin our handto
handtomohilized| childrenfor RI thuspreventingmillions
of death and building ahedthy nation.
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ABSTRACT
The COVID-19 pandemic hasforced usto stay homewhich meanslesssocia interactionsand less
exercise. Thiscan have anegative effect on our health. Asweknow health of anindividual hastwo
dimensions- physical health and mental health. We must keep both of them at their best during this
crisis. Inthispaper, | have described some TIPSto stay healthy amid Covid -19, whichishelpful for

children, adolescentsand young adults.

Background

The COVID-19 pandemic hasforced usto stay
home which means less social interactions and less
exercise(1). Thiscan haveanegativeeffect on our hedth.
Asweknow hedlth of anindividual hastwo dimensions
- physical health and menta health. Wemust keep both
of them at their best during thiscrisis(2,3). So, how to
keep ourselveshedthy during thispandemic ?Hereare
some TIPSto stay healthy amid Covid-19 (1-5).
Physical health
1. Diet:

Eating ahedlthy diet isvery important during the
COVID-19 pandemic (1,3). Good nutrition can affect
our body’s ability to prevent, fight and recover from
infections. Wemust keepinmind that nofoodsor dietary
supplements can prevent or cure COVID-19infection,
but healthy dietsareimportant for supportingimmune
systems(6).

(@ Addvarietytodaily diet

v" Wholegrains- wheat, maizeandrice, legumes
likelentilsand beans, plenty of fresh fruit and
vegetables.

v" Foodsfrom animal sources(e.g. meat, fish,
eggsand milk) - eggsare best.

v Taking non-vegetariandietisnot arisk factor
for catching covid-19.

v Unprocessed maize, millet, oats, wheat and
brown rice must be chosen over processed
for reasonwell knowntoal. They arerichin
valuablefibreand can help youfeel full for
longer.

v For snacks, raw vegetables, fresh fruit, and
unsalted nutsare recommended.

(b) Cutback onsalt
v' Limitsaltintaketo 5 grams(equivalenttoa

teaspoon) aday.
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Say no to Chinese recipe at home so that
sauces and condiments (like soy sauice, stock
or fish sauce) use can be avoided.
Removethe salt shaker fromthetable.
Exclude pickle, pappad from menu.

Try Sdad without salt

If fond of pakhala, afamousodiyadish during
summer, don'tadd salttoit.

Above all regular salt may be replaced by
black sdt (rock salt), well availableeverywhere
(table salt hasmany additives).

Eat moderate amounts of fatsand oils

v

v

Replace butter, ghee with healthier fatslike
olive, soy, sunflower or rice bran oil for
cooking (soy oil isthe cheapest & healthy),
mustard oil is also a better alternative &
widely used.

Choosewhitemest like poultry and fishwhich
aregeneraly lower infatsthan red meat.
Sdlect low-fat or reduced-fat versionsof milk
and dairy products.

Avoid processed, baked and fried foods that
containindustrially produced trans-fat.( also
they have high salt content)

Try steaming or boiling instead of fryingfood
when cooking.

() Limitsugerintake

34

v
v

Drink plenty of water.

Limit intake of sweetsand sugary drinks—
thisincludesnot only cold drinks, fizzy drinks
but also fruit juices , milk based drinks,
challah (avery widely used drink made of
dahi must be also avoided asit has high salt
content)

Choose fresh fruitsinstead of sweet snacks
such ascookies, cakesand chocol ate.

v
v

Avoid giving sugary foodsto children.
Salt and sugars should not be added to
complementary foods.

(f) Keystosafefood

v

AN NI NEAN

Keepclean

Separate raw and cooked

Cook thoroughly

Keepfood at safetemperatures
Usesafewater and raw materials

2. Breastfeed babies and young children (<2
years)

v
v

Breast milk istheided food for infants.
Itissafe, clean and containsantibodieswhich
hel p protect against many common childhood
illnesses.
Womenwith COVID-19 can breast feed the
baby but should take appropriate infection
prevention and control measures.

From 6 months of age- continue breast
feedingd ongwith complementary feedingwith
no added salt or sugar.

Infection prevention and control measuresfor a
mother with COVID-19 who breast feed the baby or
practice skin-to-skin contact.

v
v

Mother must wear amedical mask.

If she does not have amask, she should still
be encouraged to continue breastfeeding and
providing breast milk as the benefits of
breastfeeding outwei gh the potential risksof
transmission of thevirus.

Mother if Sneezing and coughing, should be
educated to perform proper cough etiquette
ie- sneezing or coughing into a tissue and
immediately digposing of thetissue.
Performing frequent hand hygieneespecidly
before and after holding the baby, with soap
andwater or dcohol handrubif available.
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v Avoidtakingwhilebreastfeeding the baby as
droplets can be produced whileta king.

Sayingfit duringlockdown
The COVID-19 pandemic has compelled many

of usto stay at home and sitting down more than we

usually do. It’s hard for alot of usto do the sort of
exercisewenormaly do. It'seven harder for peoplewho
don’'tusualy doalot of physical exercise WHO's“Be

Activecampaign” aimsto help peopledojust that, also

to have somefun at the sametime (7-9).

v' Justtaking ashort break from sitting, by doing 3-4
minutesof light intensity physical movement, such
aswaking or stretching, will help easeyour muscles
andimproveblood circulation and muscleactivity.

v" Regular physicd activity benefitsboth thebody and
mind. It can reduce high blood pressure, help
managewe ght and reducetherisk of heart disease,
stroke, type 2 diabetes, and various cancers- all
conditions that can increase susceptibility to
COVID-19.

v' It asoimproves bone and muscle strength and
increasesbaance, flexibility and fitness. For ol der
people, activities that improve balance help to
preventfallsandinjuries.

Regular physical activity canhelp giveour daysa
routine and beaway to stay in contact with family and
friends. It'salso good for our mental health, reducing the
risk of depression, cognitivedecline, and delaystheonset
of dementia, andimprovesoverdl fedings

WHO has recommendations on the amount of
physical activity peopleof al ages should do to benefit
their hedlthandwellbeing (1).

(@ Infantsunder 1year of age
v Allinfantsshould bephysically activeseverd

timesaday - engage them in simple games
(ageappropriate), help themlearn new games
too.

v For thosenot yet mobile, thisincludesat least
30 minutesin proneposition (tummy time), as
floor-based play, spread throughout the day
whileawake.

(b) Childrenunder 5yearsof age

v" All young children should spend at least 180
minutesaday inavariety of physicd activities
a any intengty.

v' 3-4year old children should spend at least 60
minutesof thistimein moderate- to vigorous-
intengity physica activity

() Childrenand adolescentsaged 5-17 years

v" All children and adolescentsshould do at |l east
60 minutes aday of moderate to vigorous-
intengty physica activity

v" Thisshouldincludeactivitiesthat strengthen
muscle and bone, at |east 3 days per week

v Doing morethan 60 minutesof physicd activity
daily will provideadditional hedth benefits

Mental Health

Redtriction of movement aspart of effortstoreduce
thenumber of peopleinfected with COVID-19, weare
making huge changesto our daily routines(2).
New realities

v" Work from home,
Temporary unemployment,
Home-schooling of children,
Lack of physical contact with other family
members, friendsand colleagues
Adaptingtolifestylechangesand managingthe
fear of contracting thevirusand worry about
people close to us who are particularly
vulnerable, arechadlengingfor al of us.

v They canbeparticularly difficult for peoplewith
menta health conditions.

Tipsfor better mental health duringlockdown
(@ Keepinformed.

URNIN

<
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Listento advice and recommendationsfrom
national, tate & loca authorities.

Follow trusted news channels, such aslocal
and national TV, radio and keep up-to-date
withthelatest newsfrom @WHO on social
media

Avoidfakenews.

(b) Minimizenewsfeeds.

v

Reducescreentime—more TV viewing, more
anxiousness & moredistress. Buttoremain
updated, seek thelatest information at specific
times of the day, once or twice a day if
needed.

(c) Socid contactisimportant

v

Keepinregular contact with people closeto
you by telephoneand online channels.

(d) Havearoutine- makeone

v

DN NI N NN
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Get up and go to bed at similar times every

day.

Keep up with personal hygiene.

Eat healthy mealsat regular times.

Exerciseregularly.

Allocatetimefor working and timefor resting.

Maketimefor doing thingsyou enjoy.

I.  Screentime beawareof how muchtime
you spend infront of ascreen every day.
Make surethat you take regular breaks
from on-screen activities.

[I.  Videogames: whilevideo gamescanbe
away torelax, it can betempting to spend
much moretimeon them than usual

[1l. Socia media: use your social media
accounts to promote positive & hope
dtories: correct misinformationwherever
you seeit.

V. Help others: if you are able to, offer
support to peoplein your community.

Fight social stigma (amental stresscreator)

Wholeworldisnow engulfed by COVID-19 (7).
Everyday asenseof fear & insecurity building up occurs
withineach & every person. Thispandemic hasvirtudly
snatched the happiness & peacefrom our inner self. No
medicine, vaccineisinthefar horizon, Thisisadefinitely
achallengefor survival of mankind. COVID -19 has
provokedalot of socid stigmaé&: discrimination. Because
of itshighly contagious nature, people getting infected
arefacing alot of stigmainthesociety. Thiscreatesalot
of mentd stressin Covid patients& dsointher relaives.
SomeDos& Don't stofight stigma;

v
v

v

v

DO tak about covid-19.

DON'T attach areg, ethnicity, and religionto
thisdisease.

DO talk about peoplewho havecovid-19 or
may have covid-19. Talk about those who
died of thedeadly disease.

DON'T refer to peopleascovid -19 casesor
victims. Don't talk about peopletransmitting
covid-19 or infecting others, beempatheticto
them, encourage them to come forward for
testing, encourage themto fight against the
disease. Don't talk about people spreading the
virusasitimpliesintentional transmission &
assignsblame.

DO speak & share accurate information
about therisk of covid-19.

DON' T sharerumour that are not confirmed
or languagethat spreadsfear.

DO talk positively & emphasize the
effectivenessof preventivemeasures.

DON’ T emphasize or dwell onthe negative
or threatening message.

DO good: useyour social mediaaccount to
spread facts& solidarity.

Fear is a normal reaction in situations of
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uncertainty. But sometimesfear isexpressed in ways
which hurt others.

v

Bekind. Don'’t discriminate against people
because of your fearsof thespread of COVID-
19.

Don't discriminate against peoplewho you
think may have Covid.

Don’t discriminate against health workers.
Health workers deserve our respect and
gratitude.

COVID-19 has affected people from many
countries. Don't attribute it to any specific

group.

How toreducestressin children (10)

v

v

v

Maintainfamiliar routinesasmuch aspossible,
or modify according to child’sneed.
Discussthenew Covidwiththechildreninan
honest way, using age-appropriatelanguage.
Support children with at-homelearning and
make suretimeisset asidefor play.

Help children find positive waysto express
feelingssuch asfear and sadness. Sometimes
engaginginacrestiveactivity, suchasplaying
or drawing, can help with thisprocess.

Héelp children stay in contact with friendsand
family membersthrough telephoneand online
channds.

Makesurethat children havetimeaway from
screensevery day and spend time doing off-
lineactivitiestoo. Do something creetive: draw
apicture, writeapoem, and build something.
Bake acake. Sing or dance, or play inyour
garden, if possible.

Try & ensurechildrendonot spend sgnificantly
moretimethan usua onvideo games.

Conclusions
The COVID-19 pandemic hasforced usto stay

home which means less social interactions and less
exercise. Thiscan have anegative effect on our health.
Asweknow hedlth of anindividual hastwo dimensions
- physical health and mental health. Wemust keep both
of themat their best duringthiscriss. The TIPSdescribed
herewould hel p children, adolescentsand young adults
during the pandemic.
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ABSTRACT
World Hedlth Organization (WHO) isregularly publishing guidelineson the clinical management, and
discharging criteriafor patients since the onset of COVID-19 pandemic. As new research datais
emerging, themanagement and dischargecriteriaof COVID-19 patientsarea so going periodicrevision.
Inthisperspective, | have discussed the discharge criteriaof these groups of patients. We haveto
remember that it may changewith time asthe pandemic continues.

Background
Starting from the onset of COVID-19 pandemic,
World Hedlth Organi zation (WHO) hasbeen publishing
guiddlinesontheclinica management, and discharging
criteriafor patients (1). It hasto be remembered that
patients may still test positive for COVID-19 by RT-
PCR for many weekseven after symptomshaveresolved.
These patientsare not likely to beinfectious, and may
not transmit it to another person. Below mentionedis
some guidance regarding discharge and fol low-up of
childrenwith COVID-19infection. Wehaveto remember
that it may changewith time asthe pandemic continues.
Dischargestandards:
a) Bodytemperatureremainsnormal for atleast 3
days.
b) Significant Improvement of Respiratory
symptoms.

c) The COVID -19 RT-PCR negative twice
consecutively (sampling interval morethan 24
hrs).

d) Lungimaging showsobviousimprovementin
lesions.

e) Therearenoco-morbiditiesor complications
which requirehospitdization.

f)  Sp0O2>92%inroomair.

g) Dischargeapproved by multi-disciplinary medicd
team

M edicationsafter discharge:

Symptomatic treatment can be continuing if the
child hasmild cough or poor appetite (2).
Homeisolation:

Children with COVID-19 must continue two
weeks of isolation after discharge like adult (3).
Recommended homeisolation conditionsare;
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a) Independent livingareawith good ventilationand
frequent disinfection.

b) Avoid contacting with other childrenand e derly
people and peoplewith weak immunity.

c) Patientandtherfamily member must wear mask
and frequently wash their hands.

d) Body temperature should betaken twiceaday
(in the morning and evening) and pay close
attentionto any changein patient’scondition.

Follow up:

A specidized doctor should bearranged for each
discharged patient’ sfollow-up. Thefirst follow up should
be made within 48hrs after discharge. The outpatient
follow-up will be carried out on 13 week, 2™ week, and
1 month after thedischarge. Examinationincludes CBC
with serumferritin, LFT withLDH, KFT, PFT in>5yrs
of age, LungCT & nucleic acid test of sputum and stool
should bereviewed according to the patient’scondition.
Follow-up phonecdlsshould be madea 3 and 6 months
after dischargeif patient couldn’t turn up (4,5).
Management of patientstested positiveagain after
discharge:

Therearevery few casesreported to bepositive
after dischargein adult not yet recorded in caseof children
(4,5). For thesepatients.

a) Isolationaccordingto COVID —19 protocols.

b) Start of sametreatment asbefore.

Conclusions
The present data on discharge policy can be
followedtill new dataisavailable.

Funding—None

Conflictsof interest —None

References

1.  WorldHedthOrganization. Clinica management of
COVID-19 (Interim Guidance) https://
www.who.int/publications-detail/clinical -
management-of-covid-19, published 27 May 2020.

2. Wati DK, ManggdaAK. Overview of Management
of Children with COVID-19. Clin Exp Pediatr.
2020;10.3345/cep.2020.00913.

3. LiuP Ca J JaR,eta. Dynamicsurveillance of
SARS-CoV-2 shedding and neutralizing antibody
inchildrenwith COVID-19. Emerg Microbes|nfect
2020;9:1254-1258.

4. Romani L, ChiurchiuS, Santilli V, etd. COVID-
19inItalian pediatric patients: the experienceof a
tertiary children’s hospital. Acta Paediatr
2020;10.1111/apa.15465.

5. Meenal, Yadav J, Saini L, Yadav A, Kumar J.
Clinical Featuresand Outcome of SARS-CoV-2
Infectionin Children: A Systematic Review and
Meta-analysis. Indian  Pediatr  2020;
S097475591600203.

40 Vol 20 e No. 1 & 2 eJanuary - June 2020



