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Justification: Micronutrient deficiencies have significant impact on the overall health and well-being of society and potential targets for
supplementations. It is important to formulate a consensus statement in view of current evidence, and put in place strategies to meet
targets. Objectives: To formulate by endorsement or adoption and disseminate a consensus statement for prevention of micronutrients
deficiencies in young children for office practices from an Indian perspective. Process: A National Consultative Meeting was convened
by Infant and Young Child Feeding Chapter (I'YCF) of Indian Academy of Pediatrics (IAP) on 17 December, 2016 at Mumbai. I'YCF chapter,
IAP, United Nations Children Fund, National Institute of Nutrition and Government of India were the participating agencies; and participants
representing different parts of India were included. Conclusions: Micronutrient deficiencies are widespread. For its prevention proper
maternal and infant-young child feeding strategies need to be practiced. Encourage delayed cord clamping, dietary diversification,
germinated foods, soaking and fermentation processes. Existing Iron, Vitamin A, Zinc supplementation and universal salt iodization
programs need to be scaled up, especially in high risk groups. Universal vitamin D supplementation need to be in place; though, the dose
needs more research. Vitamin B, , deficiency screening and supplementation should be practiced only in high-risk groups. Availability of
appropriately fortified foods needs to be addressed urgently.
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powder.

Global health risk estimatesin low income countries
revea 7% deaths and 10% total disease burden in

icronutrients (vitaminsand trace elements)
are needed in amounts <100 mg/day and

are crucial in development, production and

functioning of enzymes (Zinc, Copper,
Manganese, Selenium, Magnesium, Molybednum);
hormones (lodins, Chromium) and growth regulator
proteins; reproductive and immune system; bone and
membrane structure (Cal cium, Phosphorus, Magnesium,
Vitamin D); oxygen binding (Iron), etc.

Micronutrient deficiencies (‘hidden hunger’) are
highly prevalent and affect far beyond the known effects
like anemia, goiter, asymptomatic to devastating, often
hard to recognize, mimic many diseases, havefewer signs
but gamut of symptoms, and caninvolvemultiple system.
Only few have practicable laboratory diagnosis. Hence
they need high index of suspicion and adetailed dietary
history for diagnosis. It has potential to affect economic
and overall development, as affected populations are
unableto achievefull mental and physical potentials, have
low work capacity, and are pronetoinfections[1].
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children attributable to underweight, micronutrient
deficiencies (especialy iron, vitamin A and zinc) and
suboptimal breastfeeding triage, ailmost equivalent to
entirediseaseand injury burden of high-income countries
[2]! National Nutrition Monitoring Bureau (NNMB) report
revealshigh micronutrient deficiency inrural population
of major States. National nutrition program in the past
have failed to achieve the five year plan goals of
Government of India (GOI) [3]. Currently, apart from
programatic approach by GOI, with Iron-folic acid,
Universal salt iodization (USl), Zinc in diarrhea
management, and vitamin A supplementation; Food
Safety and Standards Authority of India (FSSAI)
standards of fortification of foodswithiron, zinc, iodine,
vitaminA and D, vitamin B,, and other B-vitaminsensure
micronutrient supply [4,5].

Objectives. Increasing awareness and information
mandates need of consensus statement on micronutrient
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supplementation in making informed decisions on the
appropriate nutrition actions; to achieve the Sustainable
Development Goals (SDGs) and the global targetsset in
the Comprehensive Implementation Plan on Maternal,
Infant and Young Child Nutrition and the Global Strategy
for Women'’s, Children’s, and Adolescents' Health.

ProcEss

A National Consultative Meeting was convened by
Infant and Young Child Feeding Chapter (1'Y CF) of Indian
Academy of Pediatrics (IAP) on 17 December, 2016 at
Mumbai. 1Y CF chapter, IAR, United Nations Children
Fund, National Institute of Nutrition and Government of
India were the participating agencies; and participants
representing different parts of Indiawereincluded.

Methods of search: Cochrane database, e-Library of
Evidence for Nutrition Actions (eLENA), MEDLINE
through Pubmed, and Googl e Scholar were searched with
preference to recent systematic reviews, using
combination of key words*iron (and other micronutrients)
status, India, complementary feeding, children, deficiency
and supplementation” and further expanded through
“related articles’ and referencelistsof thearticles.

RECOMMENDATIONS
Iron Deficiency

Clinical presentations: Apart from anemia, iron deficient
young children are vulnerable to socio-emotional
behavior issues; irreversible effects on psychomotor
skills and cognition and later attention deficits.
Presentation with pagophagia, dysphagia, decreased
effort tolerance, pica, cold intolerance, altered immunity
or cerebral vein thrombosisisknown.

Deficiency status and Risk factors: Irrespective of age,
geography and socioeconomic status, iron deficiency is
still  high, underestimated, under-treated and the
commonest cause of disability inchildren[2].

Dietary factors which may result in decreased iron
absorption and ultimately iron-deficiency include high
phytates (cereals-legumes, roots-tubers, maize, beans,
whole wheat flour and sorghum), low ascorbic acid
(fruits-vegetabl es); high animal milk intake; regular tea-
coffee with major meals; low consumption of iron
supplementation; and low consumption of animal origin
foods (meat, fish and poultry) [6]. Cow’swholemilkisa
risk factor due to low iron content, poor bioavailability
due to high casein and calcium; and increased loss of
blood inintestines[7]. However, authors do not suggest
exclusion of thesefromthediet for improvingiron status.
Parental dietary history per se does not qualify as first
stage screening tool for iron deficiency state[8].
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Additional risk factors are poor maternal stores,
prematurity or low birth weight; exclusive breastfeeding
beyond 6 month without iron rich/fortified foods or
supplements; worm infestations (hookworm, ascaris and
schistosomiasis); low socioeconomic status; migrant
worker parents; bottle feeding; and a mother who is
currently pregnant [9,10]. Greater than 95th percentile
weight and height, and obesity are emerging risk factors
foriron-deficiency [11].

Screening

Iron-deficiency and iron deficiency anemia (IDA) are
incorrectly used synonyms. In healthy appearing infants,
anemiaisneither asensitive nor aspecific screenfor iron-
deficiency [12], except for severe cases. In view of high
prevalence of iron deficiency, we should have ahigh index
of suspicion evenin presence of normal hemoglobinlevel.
Hemoglobin levels as surrogate marker of IDA
underestimatesiron-deficiency inupto 12-27%[13]. Red
cell distribution width should be seen asit isthe earliest
marker of iron deficiency. It is recommended to treat
childrenwith subclinical iron deficiency evenin absence of
anemia. Serum ferritin <12 ng/mL issensitive, with high
false negative rates being common asit is a acute phase
reactant. Transferrin receptorl and Total iron binding
capacity (TIBC) are good to establish iron-deficiency,
especially in caseswithout anemia[14]. Usually acombi-
nation of tests is used to diagnose iron deficiency for
certain. A cost-effective strategy isatherapeutic trial [15].

For asymptomatic and not at risk children aged 6to 24
months undergoing primary preventive actions, the
current evidence is insufficient to recommend routine
screening for IDA [16]. Hemoglobinisthe only practical
screening test in field settings. All 6 to 36 month children
without primary preventive actions should be screened
at 9to 12 months, 6 monthslater and at 2 year age[17]. At
prevalence of anemia <5%, screening is not fruitful as
majority of cases are unrelated to iron-deficiency.
Screening for programatic purposes should be
considered where anemia prevalence is between 5-20%
and whole of Indiacomesunder thiscategory [18].

Recommended I nter ventions

Diet: Beyond the age of 6 months, more than 90% of the
iron requirements of a breast-fed infant must be met by
complementary foodrichinbio-availableiron[6]. Dietary
diversification must be encouraged. Vxegans should be
monitored closely and treated early. It is advisable to
avoid consumption of beveragesliketeaand coffee with
food as tannin contained in these may interferewithiron
absorption. Foods containing ascorbic acid may
enhance iron absorption.
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Infants with IDA should be screened for cow’s milk
protein allergy. DatafromWestern countries suggest that
early introduction of cow’s milk is associated with
increased gastrointestinal blood loss [7]. In the absence
of Indian data, we do not recommend avoiding whole
cow’smilk after 6 monthsage.

Cooking in cast iron vessels. Cooking of soups
containing vegetables of low pH by simmering (heating
for along below boiling point) in cast iron vessels helps
in increasing iron intake. This practice should be
encouraged. Frying in iron vessels does not usually
havesimilar effect[19].

Food fortification: It is difficult to meet full iron
requirements in young children through diet without
fortifying complementary feeds or iron supplements. As
a public health measure, food fortification can play a
major role in decreasing the prevalence of iron
deficiency. Except for wheat flour or rice in some state
government distribution systems, iron fortified foods are
uncommon in India. Multiple Micronutrient Powder
(MMNP) fortification should be considered in high-risk
settings where above interventions are difficult to
implement [20]. Fortification and supplementation
together might breach thetolerable upper limit (TUL) for
ironintake[21]; though, theclinical significanceof thisis
not clear.

Iron supplementation

a) In infants >6 month age (Public health measure
guidelines): Iron supplementation should be given to
children aged 6-60 monthsin the dose of 10-30 mg /day,
three months a year wherever prevalence of anemiais
>20% [Strong recommendation, moderate quality
evidence]. This comes to about 1-2 mg/kg/day [22] as
most of Indiahas>40% prevalence of anemia.

National Health Mission (NHM) guidelines [23]
recommend bi-weekly 100 doses/year of 20 mg Fe+ 100
mcg FA supplementation in 6-60 months age as syrup.
Iron should be withheld in acute illness (fever, acute
diarrhea, pneumonia, etc.), severe acute malnutrition
(SAM) and hemoglobinopathy or history of repeated
blood transfusion. In malariaendemic areas, public health
measures to manage malaria must be in place [Strong
recommendation]. Folic acid should not be used in
malaria endemic areas where antifolate maaria
medicationsareused [24].

b) In infants <6 month age (Individual case based
supplementation): Low birth weight [LBW] babies
should be supplemented with iron 2-3 mg/kg/day,
beginning from 2 weeks for babies with birthweight
<1500 g, and 6-8 weeksfor babieswith birthweight >1500
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g [25], till toddlerhood when diet meets the iron
requirements. Babieswho received multipletransfusions
during neonatal care should be clinicaly and
biochemically assessed for need of supplementation at
6-8weeks[14].

Sincelarge number of term babies (21.4% at 4 months
and 36.4% at 5 months) [ 26] suffer fromiron deficiency, it
isrecommended that iron supplementation be started at 4
monthsin exclusively breastfed babies, especially where
there is high risk of low iron transfer from mothers
suffering from malnutrition, anemia, hypertension (with
growth retardation) and diabetes.

Ancillary measures

e Promotedelayed cord clamping asit helpstoimprove
ironstorein newborns[27].

e Since the prevalence of worm infestation in various
parts of our country high, we recommend twiceayear
universal deworming in the dose of 400 mg for
children abovetwo yearsand 200 mg for children 1-2
years[23,28].

e Behavior change: Hand washing, prompt malaria
treatment, diarrhea management and nutrition
education also have an important role to play. WASH
(Water, sanitation and hygiene) program, implemented
well, will go a long way to achieve the required
behavioral change.

Zinc Deficiency

Clinical presentations. There are no pathognomonic
features for zinc deficiency except in acrodermatitis
enteropathica. Zinc deficiency presents as growth
failure, hypogonadism, skin lesions, impaired olfactory
and gustatory sense, and impaired resistance to
infection. It is pronounced in protein-energy
malnutrition, Crohn’s disease, sickle cell anemia and
nephrotic syndrome[29].

Deficiency status and risk factors: About 43.8% under-
five children in five Indian states have significant zinc
deficiency [30]. Zinc is not well conserved in body as
there is no conventional tissue reserve. Its status
dependson regular dietary zincintake. Low intake of zinc
rich foods (animal or sea products); high intake of
inhibitors (phytates) and losses in diarrhea contribute to
widespread zinc deficiency.

Screening

Laboratory markers are inadeguate for practical use due
to cost and methodol ogical obstacles even in devel oped
countries, so indirect method of estimating zinc status of
diets in various geographic areas are used [31].
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Prevalence >20% is indication for public health
intervention. Low height for age >20% is a surrogate
indicator [32].

Recommended | nter ventions

Diet: In view of high prevalence of zinc deficiency in
population, we recommend food rich in zinc (additional
milk, eggs, grains, legumes, nutsand seeds).

Food fortification: Fortification with zinc only has
shown to improve serum zinc status[ 33]. We recommend
it to control/eliminate zinc deficiency despite lack of
unequivocal evidence on benefits. It is recommended
that zincfortified foodsbeavailable.

Adjunct in therapy: Zinc should be prescribed as adjunct
therapy for diarrhea as India has high prevalence of zinc
deficiency and also malnourished children[34]. Thedose
recommendation is 10 mg/day for babies below six
months and 20 mg/day for babies above six months,
using any water soluble zinc salt[35]. In view of vomiting
seen with zinc administration we recommend that it can
be administered in two divided doses. Zinc should be
prescribed as adjunct therapy for conditions like sickle
cell disease, preterm babies, protein energy malnutrition,
chronic diarrhea, Wilson disease, Thalassemiamajor.

Supplementation: Zinc supplementation does not have
significant impact on all-cause mortality but prevents
pneumonia and diarrhea significantly [36-38]. Zinc
supplementation in deficient pre-pubertal children
shows a significant increment in height and weight, but
not weight-for-height, when therewaslow weight for age
and height-for-age[39]. Preterm babies arerecommended
2 mg/kg/day supplemental zinc till 3 months corrected
age [40]. We recommend co-administration of zinc and
iron as it is equally effective [39], contrary to popular
belief, for ease of administration.

| odine Deficiency

Clinical presentations. lodine deficiency disorders
(IDD) presents as goiter, cretinism, hypothyroidism,
brain damage, abortion, still birth, mental retardation,
psychomotor defects, hearing-speech impairment or
neuropsychological deficits as subclinical
manifestation. It constitutes the largest cause of
preventable brain damage worldwide. Children from
iodine-deficient areas have lower intelligence quotient
by average 10-15 points. Mgority of consequences of
IDD areinvisibleandirreversible, but preventable.

Deficiency status and risk factors: WHO estimates a
worldwide 37% prevalence of iodine deficiency in
school-aged children. The IDD control goal was
prevalence <10% in India by 2012 but 325 districts
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surveyed reveal ed 263 asendemic [41]. Smoking reduces
iodine in breastmilk and needs consideration for
supplementation [29].

Screening

Median urinary iodine >100 pg/L indicates sufficiency.
Ultrasound measurements of thyroid volume are better
than clinical assessment. Filter paper TSH test is
recommended for neonatal screening. However, itsrole
and cost effectiveness in screening for community
iodine deficiency is not established. Filter paper
Thyroglobulin (Tg) testisapromising method [42].

Recommended | nterventions

Universal Salt lodization: US| isthe most cost effective
and sustainable method of iodine supplementation for
controlling IDD; we support aban on availability of non-
iodized salt. lodine is a volatile compound hence the
iodized salt should be stored in air-tight containers.
Since method of cooking and duration of cooking affect
iodine salt content of cooked food, it is advisable to
sprinkle salt after cooking or towards end of cooking,
wherever possible[43].

In areas of moderate and severe iodine deficiency
(median urinary iodine<50 ug/L or total goiter rate>20%)
approaches for iodine supplements are described in
Tablel [44].

A highiodineintakewith urinary levels>300 ug/L isto
be discouraged, especialy in previously deficient
populations as it can have an adverse effect of iodine
induced hyperthyroidism[42].

Vitamin A Deficiency

Vitamin A deficiency (VAD) is most important
preventable cause of blindness in low- and middlie-
income countries.

Deficiency status and risk factors: Zinc, Iron and
protein-calorie deficiencies;, recurrent clinica and

TABLEI WHO-RECOMMENDED DOSAGES OF DAILY AND
ANNUAL |ODINE SUPPLEMENTATION

Population group Daily doseofiodine Sngledoseof
(ng/d) iodized oil (mgly)

Pregnant women 250 400

L actating women 250 400

Women 15-49 year 150 400

Children <2 year™# 0 200

*For exclusively breastfed 0-6 month child, lactating mother
receives supplementation as above; *For situations where
complementary food fortified with iodine is not available.
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subclinical infections; and parasitic infestations,
adversely affect vitamin A absorption, transport and
utilization. Habitual low dietary intake of vitamin A rich
animal food or beta carotene-rich vegetables-fruitsisthe
major factor for the poor vitamin A status among the
South East Asia Region (SEAR) population. >0.5%
Bitot's spots, >1% night blindness and >0.01%
keratomalacia prevalence among under-five children
indicatesapublic healthissue.

The NNMB 2006 data from rural India shows 62%
prevalence of VAD Disorders (Serumretinol <20 ug/L) in
preschoolers[45]. Despite non-significant improvement
indietary intakeand vitamin A program coverage, thereis
decline in clinical VAD in under-5 children in most/
countries of SEAR. Keratomalacia is no longer a major
public health problemwith improved health care, nutrition
and measles vaccination, although cases are reported
from remote areas [46]. Reappraisal of the prevalence of
VAD iswarranted at present [47].

Screening

Serum retinol, dark adaptometry and Rose-Bengal eye
test are useful in detecting VAD. Serum retinol
measurements alone, if not adjusted by C-reactive
protein (CRP) levels for subclinical infections, can
overestimate VAD burden. It may not bean operationally
feasibleindicator for community use[47].

Recommended | nter ventions

Diet: Pediatricians should provide guidance to promote
vitamin A rich foods routinely (milk productslike buitter,
ghee, yogurt, curd, cheese, eggs, liver and yellow/
orange colored vegetables and fruits); more so during
diarrhea, measlesand respiratory infections[48].

Supplementation: Vitamin A prophylaxis program was
started with a view to control blindness due to
keratomal acia. Later in 2006, age group wasextendedto 5
yearsfrominitial 3 years. Every six months amega dose
of 2 lakh units (1 lakh for < 8 kg or < 1 year age) of oil
based vitamin A is given [48]. Mega dose vitamin A
supplementation is not recommended in infants below 6
months age.

Recent data suggests a sharp reduction in the
incidence of overt vitamin A deficiency acrossthe country
[47], and therefore there is a need for a relook at this
program. On basis of possible adverse effects,
overdosing, increase in acute respiratory infections,
vitamin D and zinc antagonism, and reducing prevalence
of deficiency, thereisan opinionto adopt atargeted rather
than universal mega dose vitamin A supplementation in
preschool children [47]. Indian Academy of Pediatrics
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recommends supplementationtill 3 yearsof agetoall, and
toolder children only in severe malnutrition and measles
[49].

Mega dose vitamin A supplementation is
recommended in children with severe acute malnutrition
(SAM), measlesand cholestasis; in addition to those with
signsof deficiency likexerotic conjunctiva, Bitot’s spots
and keratomalacia. When water soluble injectable
preparation is given, oral fat soluble preparation is
recommended to replenish stores.

Vitamin A supplementation coverage rate has
increased from 16% (NFHS-3, 2005) to 27%-90% in
different states(NFHS-4, 2015-16) with anational average
of 60.2%. The large dose is well absorbed and stored in
the liver, and mobilized over 4-6 months depending on
dietary content and utilization rate[50].

Transient side-effects usually disappearing within 24
hours, like headache, nausea, vomiting and diarrhea are
reported in 3%-7%, with no long term consequences[50].
There are no known deaths. As overdosing can lead to
hypervitaminosis A, special training of field staff is
recommended. The supply isirregular and oral syrupis
available only to the Government sector, hence many
children do not get regular supplementation.

Effects of supplementation: A cochrane review in 2017
found that VA supplementation at 0-6 month does not
significantly reduce overal, diarrheal or pneumonia
related mortality and morbidity, but increases benign
raised fontanel cases[51,52]. VA supplementationin 6-59
month childreninlow-and middle-income countrieswith
ahigh prevalence of VAD hasshown[50]:

(a) Reduced dl-cause mortality by 12%-24% and
diarrhea-related mortality risk by 12% but no
difference in cause-specific mortality of measles,
respiratory disease or meningitis.

(b) Reduced diarrhea and measles risk, but no effect on
respiratory disease or hospitalizationsfor diarrheaor
pneumonia.

(¢) Significantly increased vomitingin48 hours.

(d) Supplementation at 6 or 9 months did not affect
measl es vaccine seroconversion.

(e) Nosignificant effect when the datawere stratified by
National child mortality rates.

Vitamin D Defeciency

Clinical presentations. Role of vitamin D in bone
mineralization and calcium-phosphorus homeostasis is
well established with deficiency manifesting asinfantile
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hypocalcemia, rickets, delayed growth and dentition.
Lower levels of vitamin D and its binding proteins were
seenin children with severe sepsis.

Deficiency statusand risk factors: Based on serumlevels,
vitamin D deficiency is prevalent, largely subclinical,
across the country from 70-100% at varioustimesin life
cycle, irrespective of gender, region or dietary habits[53].
In infants aged three months and their mothers,
prevalence of vitamin D insufficiency wasfoundin 92.6%
and two third infants were exclusively breastfed [54].
Preva ence of VDD (serum 25-hydroxyvitamin D <25-30
nmol/L) >20% inwholepopulation or in at-risk population
subgroups constitutes a public health issue warranting
intervention.

Infants depend upon the vitamin D transferred from
mother prenatally. In every deficient mother, evaluate
childfor calciumand vitamin D and also vice versa. Most
infants are born with low vitamin D stores and are
dependent on breast milk (containing <25 1U/L), sunlight
or supplements as vitamin D sourcesin initial months of
life. Sun exposure may berestricted dueto many reasons.
Vitamin D deficiency is also prevalent among infantsin
countries with food fortification and year-round sun
exposure.

Screening

Laboratories use different methods for assessment.
Widevariation in reports on same sample are noted [55].
Based on the observations of relation with calcium
absorption and parathormone levels with vitamin D
levels most authorities consider >30 ng/ml as sufficient,
20-30 ng/ml as relative insufficiency and <20 ng/ml as
deficiency.

Recommended | nter ventions

Supplementation: Vitamin D supplementation is
recommended for children at risk of vitamin D deficiency,
especially where sun exposure is not available or is
avoided for some reasons.

Recent Cochrane reviews [56] and WHO [57] do not
recommend routine supplementation of vitamin D toterm
infantsfor preventing ricketsor respiratory and diarrheal
infections. Cochrane has some evidences for vitamin D
supplementation for asthma prevention [58].

Thereisno nationa programfor preventionof VDD in
India. FSSAl has issued recommendation [5] for
fortification of vegetableoil with 25 1U/gvitaminA and 4.5
IU/g vitamin D, which cannot meet daily requirements.
European Food Saf ety A uthority has set the upper limit of
safety at 1000 |U/day for infants and 2000 IU/day for
children ages 1 to 10 years [59]. Considering variable
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concentrations of available preparations, it isimperative
to monitor the supplementation to avoid
hypervitaminosisD.

Sun exposure: Encourage the socially accepted practice
of oil massage under sunlight and promote outdoor
activities under sun for older children and adolescents.
Skin is amore efficient source for providing vitamin D
than ingested form despite slow initial rise in plasma
levels [60]. There are no defined recommendations on
sunlight exposure. Generally, face, arms, hand and legs
should be exposed twice or thrice aweek, for theduration
causing minimal sunburn[61].

Diet: Encourage childrento consumemorevitamin D rich
or fortified foods. Dietary sources are scarce like fatty
fish (wild salmon, mackerel, eel, anchovy, sardines,
swordfish, tuna), and lesser extent in egg yolk and
fortified foods, milk and dairy products, margarine, etc.
[59).

Vitamin B-Complex Deficiency

Clinical presentations. Deficiency of B-vitamins can
lead to glossitis, angular stomatitis, dermatitis, anemia,
hyper-pigmentation or brain dysfunction. Cobalamin
stores are so large that clinical deficiency is uncommon
without predisposing factorslike mal absorptive states; it
takes years of inadequate intake or absorption before
clinical symptoms. Niacin deficiency isencountered only
asepidemic during emergenciesin popul ation with maize
as staple food and high incidence of infectious diseases
and mal nutrition; and children may not present with skin
changesathough diarrheacan occur [62].

Deficiency status and risk factors: Folic acid and
cobalamin are relatively more studied than rest.
Significant deficiency of vitamin B, hasbeenreportedin
exclusively breastfed <6 month infants and their mothers
[63] and infants and preschoolers [64]. Vegan diets are
risk factors as there are no plant sources of cobalamin.
Maternal deficiency is the strongest predictor of low
cobalamin in neonates. Continued low intake because of
low content in mother’s milk; delayed introduction of
animal based complementary foods, prolonged
breastfeeding in populations with food insecurity; and
cultural and economic factors play determinant roles in
promoting adeficient statein childhood [65].

Inabiochemical study from Hyderabad in residential
school with students from middle income families [66],
Folic acid deficiency was present in almost all children,
whiledeficienciesof B, and B, vitamin C, vitamin A and
B,, werereported in 44%-66% of thechildren. B, and Zinc
deficiency wasless.
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. Practice delayed cord clamping.

. Supplement lactating women.

a b~ W N P

(]

7. Dietary strategies [70]:

¢c. Home Food processing:
i. Soaking (reduces phosphates and phytates)

e. Cook food in cast iron vessels by simmering

KEY MESSAGES

. Improve nutritional status of pregnant women using supplements.
. Encourage breastfeeding including colostrum feeding.

. Supplement children by programatic (vitamin A, iron-folic acid, and zinc), and Case-based (vitamins K, B12,
D, B, B, B, E, and Multiple micronutrient powder) approaches
1 3 6

. Control infectious disease (De-worming, malaria control)

a. Dietary diversification: Enhance food with ascorbic acid (for iron), other organic acids, cellular animal protein
(for iron and zinc), Fat (for retinol and provitamin-A carotenoids) by encouraging inclusion of fresh fruits (e.qg.,
citrus fruits), vegetables (e.g., tomatoes, green leaves), legumes (e.g., ground nut flour) or small amounts
of flesh foods (animal muscle, fatty fish, fish flesh with bones and fish flour) in food

b. Mild heat treatment (like preparation of porridges) to releases bound carotenoids

ii. Fermentation (improves B12, improves phytase activity)
iii. Germination (increase endogenous phytase, reduce polyphenols and tannins in some legumes)
d. Use Staple food fortification (iodized salt, flour, sugar, oils) & fortified complementary foods

Screening

Low serum B,, and folatelevelsare not final evidence of
deficiency. True B, , tissue deficiency is present if serum
methylmalonic acid (MMA) is high and for folic acid
deficiency if homocysteinelevelsare high. However, B,
deficiency also causes rise of serum homocysteine.
Levelsof B,, between 200-300 pg/mL and folate between
3-4ng/mL indicate deficiency [67]. In selected casesnon
nutritional deficiency should be ruled out, e.g. genetic
metabolic pathways defects.

Recommended | nter ventions

Diet: Family education on balanced diet i.e. inclusion of
food from vegetable and anima source should be
provided. Promote consumption of foods rich in B-
vitamins, A useful source is Nationa Institute of
Nutrition, Hyderabad manual, which lists the dietary
sourcesand RDA of dietary components[68].

Supplementation: B,, deficiency is not considered as a
public health problemin India. Thecurrent policy isfolic
acid supplementation as Fe-FA supplementation
program. It is yet unresolved whether folic acid
supplementation can be harmful in population groups
with ahigh prevalenceof B, , deficiency.

Current evidence supports use of B, supplementsin
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pregnant and lactating women in low socio-economic
strata, and in vegetarian population with poor intake of
animal sourcefood [69,70] with 50 pg/day B,,,, inaddition
tolronand Folic acid presently practiced.

All children suffering from nutritional anemiashould
be prescribed iron, folic acid and vitamin B,,. Routine
prescription of vitamin B complex with antibioticsis not
recommended.

Fortification. ~WHO  recommends point-of-use
fortification of foods with MMNP consumed by 6-23
months children [20], and we suggest adding one RDA of
vitamin B, to it. It is suggested to prioritize research to
add to the evidence of impact of multiple micronutrient
(including B-vitamins) supplementation or fortification
strategies on morbidity, developmental outcomes and
mortality in Indian children.

Other Micronutrients

There is very little data on other micronutrients from
India. It is felt that the research activity in this area be
encouraged to collect evidence for recommendation.

Intramuscular vitamin K administration at birth is
recommended.

Routine use of vitamin E for preterm babies is not
recommended.
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Justification: Shaping up the post-2015 development agenda is of crucial importance in the development process around the Globe as
2015 was the last year of milllionium development goals. It is the right time to asses our own progress vis-a-vis the Millennium
Development Goals and these Guidelines are an attempt in that regard.

Process: The Infant and Young Child Feeding (IYCF) chapter of Indian Academy of Pediatrics invited a group of experts for National
Consultative Meet for discussing and contributing on latest scientific advances and developments. Various partners from WHO, UNICEF,
Ministry of Child Welfare Department, Ministry of Health and Family Welfare, Ministry of Chemical and Fertilizers of Govt of India, Human
Milk Banking Association (of India), Indian Medico-Legal and Ethics Association (IMLEA), non-governmental organizations and
academicians from various states of India contributed to these guidelines. The guidelines were finalized during the IYCNCON 2015 at
New Delhi in August 2015.

Objectives: To formulate, endorse, adopt and disseminate guidelines related to Infant and Young Child feeding from an Indian
perspective (including human milk banking, infant feeding in the HIV situation, and micro-nutrients).

Recommendations: Early initiation of breastfeeding within first hour of birth, exclusive breastfeeding for the first six months followed by
continued breastfeeding for up to two years and beyond with appropriate complementary foods after completion of 6 months is the most
appropriate feeding strategy. Micro-nutrient supplementation in infants, and adequate nutrition and anemia control for adolescent girls,
pregnant and lactating mothers is advocated. Concepts and need for human milk banks in India has also been incorporated.

Keywords: Early Initiation, Exclusive breastfeeding, Complementary feeding, Hand washing, Human milk banking, Malnutrition,

Micronutrients.

he under-five population of India stands at a

staggering 112.8 million [1]. However, despite

al the advances in health, education and

agriculture sectorsaswell asvast improvements
in the country’s economy, India figures in the list of
countries that have made insufficient progress towards
meeting the Millennium Devel opment Goals[2]. It hasthe
largest numbersof under-five children who are moderately
or severely stunted, accounting for 38% of the global
burden. Indiaa so hasthe highest numbersof childrenwith
moderate and severewasting.

According to National Family Health Survey-3 data,
about 20 million children are not abletoreceive exclusive
breastfeeding (EBF) for thefirst six months, and about 13
million do not get good, timely and appropriate
complementary feeding aong with continued
breastfeeding. Over the past several years, Indiahasfailed
to witness any remarkable progress in infant feeding
practices, with only a small increment being recorded in
EBF ratesamongst i nfants 0-6 months of age—from 41.2%
in1998-99 (NFHS-2) t0 46.3%% in 2005-2006 (NFHS-3)
[3]. The rate of early initiation of breastfeeding stands
abysmally low at 24.5%, whilethe median duration of EBF
among last-born childrenisasbrief astwo months. Further,

INDIAN PEDIATRICS

the rate of EBF drops progressively from 51% at 2-3
months of age to 28% at 4-5 months of age. In a recent
Annual Health Survey conducted in India from 2010 to
2013 covering all the 284 districts (asper 2011 census) of 8
Empowered Action Group (EAG) States (Bihar, Uttar
Pradesh, Uttarakhand, Jharkhand, Madhya Pradesh,
Chhattisgarh, Odisha and Rajasthan) and Assam [4], the
percentage of children breastfed within one hour of birth
wasobserved to vary from 30%in Bihar and Uttar Pradesh
toaround 70%in Assam and Odisha. Children exclusively
breastfed for at |east 6 monthsranged from 17.7%in UPto
47.5% in Chhattisgarh. Complementary feeding is
introduced in only 53% infants between 6-8 months, with
only about 44 % of breastfed children being fed at | east the
minimum number of timesrecommended [3]. Overdl, only
21% of breastfeeding and non-breastfeeding children are
fed in accordance with theinfant and young child feeding
(I'Y CF) recommendations.

TECHNICAL GUIDELINES
Breastfeeding

WHO/UNICEF have emphasized thefirst 1000 daysof life
i.e, the270 daysin-utero and thefirst two yearsafter birth
asthecritical window period for nutritional interventions.

VoLuME 53—Auacusrt 15, 2016



1Y CF CHAPTEROFIAP

Asthe maximal brain growth occurs, malnutritionin this
critical period can lead to stunting and suboptimal
developmental outcome. The optimal and appropriate
infant and young child nutrition practicesand strategiesare
enumerated in Box 1; theothersare:

(a) Breastfeeding should be promoted asthegold standard
feeding options.

(b) Antenatal counseling individually or in groups
organized by maternity facility or mother support group
(MSG) should prepare expectant mothers for
successful breastfeeding.

(c

~

For all normal newborns (including those by caesarean
section) skin-to-skin contact should be initiated in
about 5 minutes of birth in order that baby initiates
breastfeeding in an hour of birth. The method of
‘Breast crawl’ can beadopted for early initiation[5]. In
case of operative birth, the mother may need extra
motivation and support. Skin-to-skin contact between
the mother and new born should be encouraged by
‘bedding inthe mother and baby pair’. Mother should
communicate, look into the eyes, touch and caressthe
baby whilefeeding. The new born should bekept warm
by promoting Kangaroo Mother Care and promoting
local practicesto keep theroomwarm[6].

(d) Baby should befed “on cues’. The early feeding cues
include sucking movementsand sucking sounds, hand
to mouth movements, rapid eye movements, soft
cooing or sighing sounds, lip smacking, restlessness
etc. Crying is a late cue and may interfere with
successful feeding. Babies should be breastfed at |east
8to 10timesin24 hourstill lactationisestablished (1to
2 weeks) indicated by frequent urination, stooling and
adequate weight gain. A sleepy baby can be easily
woken up by removing blankets, removing clothes,

BOX 1 THe OPTIMAL AND APPROPRIATE INFANT AND YOUNG
CHILD NUTRITION PRACTICES AND STRATEGIES

« EBF should be practiced till end of six months (180
days).

« After completion of six months, introduction of
optimal complementary feeding should be
practiced preferably with energy dense, home-
made food.

« Breastfeeding should be continued minimum for
2 years and beyond.

« Mother should communicate, look into the eyes,
touch and caress the baby while feeding. Practice
responsive feeding.

¢« WHO Growth Charts recommended for
monitoring growth.
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changing loin cloth if wet, skin-to-skin contact in
kangaroo position and gently massaging the back and
the limbs. Periodic feeding is practiced in certain
situationslikeinthe case of avery small infantwhois
likely to become hypoglycemic unlessfed regularly, or
an infant who ‘does not demand’ milk ininitial few
days. Adequacy of breastfeedinginthiscritical period
should be monitored by clinical parameters
complemented by weighing on digital weighing scale
(minimum sensitivity of 5g) onDay 1, 4, 7, 14 and 28.
Maternity service should have a protocol to manage
post-discharge follow ups along with protocols for
management of excessive weight loss (>10%) and
weight-faltering.

Every mother, especialy the primipara, should receive
support from doctors, nursing staff or community
health workers(in case of non-institutional birth) with
regardsto correct positioning, |atching and treatment of
problems, such as engorgement, nipple fissures and
delayed ‘coming-in’ of milk. If available, dedicated
skilled supports like Lactation Consultants Mother
Support Counselors/ Peer Counselors should be
facilitated to support the mother in the antenatal,
immediate postnatal period, post dischargefollow-ups
and in neonatal careunits.

Mothers need skilled help and confidence-building
during all health contacts and at home through home
visitsby trained community worker, especially after the
baby is 3 to 4 months when a mother may begin to
doubt her ahility to fulfill the growing needs and
demandsof baby.

(g) Themainreason given by majority of working mothers

for stopping breastfeeding is their return to work
following the maternity leave. Mothers who work
outside should be assisted with obtaining adequate
Maternity/ Baby Care/Breastfeeding leave, should be
encouraged to continue EBF for 6 months by
expressing milk whilethey are out at work. They may
be encouraged to carry the baby to awork place/ créche
wherever suchfacility exists. The concept of “Hirkani’'s
rooms’ may be considered at work places (Hirkani's
rooms are specially allocated room at the workplace
whereworking mothers can expressmilk and storeina
refrigerator during their work schedule). Every such
mother leaving the maternity facility should betaught
manual expression of her breast milk; however, for a
working mother thisskill would proveinvaluable.

(h) If the breastfeeding wastemporarily discontinued due

to aninadvertent situation, re-lactation should betried
as soon as possible [7]. Supplemental Suckling
Technique (SST) isatechniquewhich canbeused asa
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strategy to initiate re-lactation in mothers who have
developed lactation failure or Mother’'s Milk
Insufficiency (MMI). WHO recommendsre-lactation
through Supplemental Suckling technique. The drip
and drop method helpsto sustain theinfant’sinterest of
suckling at the breast [8].

(i) Thepossibility of induced lactation shall be explored
according to the situation e.g. adoption, surrogacy. It
helps to create mother-infant bonding apart from
security and comfort for the baby. The technique
involves motivating the surrogate mother, having a
willing and vigorously sucking infant, and an adequate
support group. Prolactin and oxytocin, the hormones
which governlactation, are pituitary and not ovarian.
Hence, stimulation of nipple and areola and repeated
suckling by thebaby areimportant. Lact-aid asnursing
trainer is also useful [9]. A course of prolactin
enhancing drugs such as Metoclopromide or
Domperidoneisinitiated [10]. Non-puerperal lactation
in surrogate mothers has been successfully
demonstrated among I ndian mothers[11].

()) Nursing in Public (NIP): Mothers should feel
comfortable to nurse in public. All efforts should be
taken to remove hurdles impeding breastfeeding in
public places, specia areas/ roomsshall beidentified/
constructed or established in places like Bus stands,
Railway stations, Air portsetc.

(K) Adoption of latest WHO Growth Charts is
recommended for monitoring growth[12].

Complementary Feeding [13]

(a) Appropriately thick homogenous complementary
foodshome-madefromlocally availablefoods should
be introduced at six completed months while
continuing breastfeeding ad libitum [14,15]. During
this period, breastfeeding should be actively supported
and the term ‘weaning’ should be avoided [16].
Complementary feeding should be projected as the
bridge that the mother has to make between liquid to
solid transition and to empower the baby to ‘ family pot
feeding'.

(b) Toaddresstheissueof asmall stomach size, each meal
must be made energy dense by adding sugar / jaggery
and ghee/butter/oil. To provide more calories from
smaller volumes, food must be thick in consistency—
thick enough to stay on the spoon without running off,
whenthespoonistilted[17]

(c) Foodscan beenriched by making afermented porridge,
use of germinated or sprouted flour and toasting of
grainsbeforegrinding[16, 18].
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(d) Adequate total energy intake can also be ensured by
addition of one to two nutritious snacks between the
threemain meals. Snacksarein addition and should not
replace meals. They should not to be confused with
foods such as sweets, chips or other processed foods
[18].

(e) Parents must identify the staple homemade food (as
thesearefresh, clean and cheap), comprising of cereal-
pulse mixturein theratio 2:1, and make them caloric
and nutrient rich withlocally available products.

(f) Research hastimeand again proved the disadvantages
of bottle feeding. Hence bhottle feeding shal be
discouraged at all levels.

(g) The food should be a balanced diet consisting of
various (as diverse as possible) food groups /
components in different combinations. Easily
avalable, cost-effective seasonal uncooked fruits,
green and other dark colored vegetables, milk and milk
products, pulses/ legumes, animal foods, oil/ butter,
sugar/ jaggery may be added in the staples gradually
[16,17].

(h) Hygienic practicesareessential for food safety during
al the involved steps viz. preparation, storage and
feeding. Hand washing with soap and water at critical
times- including before eating or preparing food and
after using thetoilet [17,18].

(i) Practice responsive feeding. Self-feeding should be
encouraged despite spillage. Each child should befed
under supervision in a separate plate to develop an
individual identity. Forced feeding, threatening and
punishment interferewith devel opment of good/ proper
feeding habits [17]. Along with feeding, mother and
caregiversshould provide psycho-social stimulationto
the child through ordinary age-appropriate play and
communication activities to ensure early childhood
development.

(j) Consistency of foods should be appropriate to the
developmental readiness of the child in munching,
chewing and swallowing. ‘ Neophobia istherulein
them and any item may haveto beoffered several times
for acceptance. Avoid foods which can pose choking
hazard. Introduce lumpy or granular foods and most
tastes by about 9 to 10 months. The details of food
including; texture, frequency and average amount are
summarizedin Tablell.

HIV AND INFANT FEEDING

The following guidelines of HIV and infant feeding are
based on recommendations given by WHO and NACQO in
2013:
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(a) The best time to counsel HIV-positive mothers is
during antenatal period. They should be informed
about infant feeding options, viz. exclusive
breastfeeding or exclusivereplacement feeding that is
recommended by the national authority sotoimprove
HIV free survival of exposed infants. Exclusive
breastfeeding is superior to exclusive replacement
feeding in devel oping countriesbecauseit maximizes
the chancesof survival of theinfant [20].

(b) Prevention of parent-to-child transmission (PPTCT)
interventionsshould begin early inthe pregnancy for all
HIV infected pregnant women [21].

(c

~

In resource-limited settings, HIV-infected mothers of
HIV-uninfected infantsoften havedifficulty indeciding
about feeding options, breastfeeding riskstransmission
of HIV to their infants and formula feeding is not
awaysafeasibleoption dueto high cost, lack of clean
water or stigma associated with not breastfeeding.
Recent clinical studies have proven that the risk of
transmission through breastfeeding is minimal
provided mother and the infant receive appropriate
antiretroviral prophylaxis.

(d) WHO 2013 guidelinesrecommend two options:

 Providing lifelong antiretroviral treatment (ART)
(one simplified triple regimen) to all pregnant and
breastfeeding women regardless of CD4 count or
clinical stage.

e To provide ART to pregnant and breastfeeding
womenwith HIV during the period of risk of mother-
to-child HIV transmission and then continuing
lifelong ART only for thosewomenwho are€eligible
accordingto their own health[20,22].

(e) Theglobal targetis*elimination of new HIV infections
among children” by 2015 and government of Indiais
actively working towards it. Following the new
guidelines from WHO (June 2013), National AIDS
control organization (NACO) has decided to provide
life-long ART (tripledrug regimen) toal pregnant and
breastfeeding women living with HIV. With this step,
all pregnant women living with HIV should receivea
triple drug ART regimen regardless of CD4 count or
WHO clinica stage. Thiswouldalsohelpinincreasing
the coveragefor those needing treatment to keep them
alive and for their own health, avoiding stopping and
starting drugs with repeat pregnancies, provide early
protection against mother-to-child transmission in
future pregnanciesand avoiding drug resistance. These
recommendations can potentially reduce the risk of
mother-to-child-transmission to less than 5% in
breastfeeding popul ations. These guidelineshave been
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implemented across Indiafrom January, 2014 [21].

Providing an optimized, fixed-dose combination once
daily first-line ARV regimen of Tenofovir
(TDF), Lamivudine (3TC) (or Emtricitabine [FTC])
and Efavirenz (EFZ) toall pregnant and breastfeeding
women HIV hasimportant programmatic and clinical
benefits. Where accessto CD4 testing islimited, WHO
prefers that al pregnant and breastfeeding HIV-
infected women, regardless of CD4 cell count, should
continue antiretroviral treatment for life (sometimes
called“Option B+") [22-24].

(g) Exclusive breastfeeding is the recommended infant

feeding choiceinthefirst 6 months, irrespective of the
fact that mother ison ART early or infant is provided
with anti-retroviral prophylaxisfor 6 weeks.

(h) No Mixed Feeding is to be done during the first 6

0]

)

K

V)

months.

Mothers known to be infected with HIV and whose
infantsare HIV uninfected or of unknown HIV status
should exclusively breastfeed their infants.
Complementary foods should be appropriately
introduced thereafter, and breastfeeding should be
continued for the first 12 months of life. Initiate
maternal ART and give Nevirapine (NVP) for 6 weeks.
The treatment options, if mother is known to be
infected with HIV, are presentedin Tablel.

Mothers known to be infected with HIV and whose
infantsareHIV infected should exclusively breastfeed
for the first 6 months of life, complementary foods
should be appropriately introduced thereafter, and
breastfeeding should be continued for 24 months of
life. Initiate maternal ART and give NV Pfor 6 weeks.

Motherswho arediagnosed with HIV during labor orin
the immediate postpartum period and are planning to
breastfeed, such mothers should be initiated on ART
and their infants should receive extended NVP
prophylaxisfor 12 weeks.

Motherswho arediagnosed with HIV during labor orin
the immediate postpartum period and are planning
exclusive replacement feeding (ERF) should be
referred for evaluation and treatment of HIV. Infants of
these mothers should be given NV P prophylaxisfor 6
weeks.

(m)Mothers who are HIV-infected and insist on not

breastfeeding and opt for exclusive replacement
feeding (ERF) should be explained that they aredoing
so at their own risk and thisis contrary to the WHO/
NACOQO's guidelines of giving exclusive breastfeeds.
When taking choice for exclusive replacement
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TABLE | AmouNTsoF FoopsTo OFFER [18,19]

Age Texture Frequency Average amount
each meal

6-8mo  Startwith thick 2-3mealsper  Startwith2-3
porridge, well  day plusfre- table spoonfuls
mashedfoods  quent BF

9-11mo Finely chopped 3-4mealsplus Y20f a250 mL
or mashed foods, BF. Depending cup/ bowl
andfoodsthat  onappetite
baby canpick  offer 1-2
up snacks
12-23mo Familyfoods, 3-4mealsplus 3/4toone250mL
chopped or BF. Depending cup/bowl
mashed if on appetite offer
necessary 1-2 snacks

If baby is not breastfed, give in addition: 1-2 cups of milk per day, and
1-2 extra meals per day.

The amounts of food included in the table are recommended when the
energy density of the meals is about 0.8 to 1.0 Kcal/g. If the energy
density of the meals is about 0.6 Kcal/g, recommend to increase the
energy density of the meal (adding special foods) or increase the
amount of food per meal. Find out what the energy content of
complementary foodsisin your setting and adapt thetable accordingly.

feeding, they should fulfill theAFASS (A —Affordable
F —Feasible A —Acceptable S— Sustainable S— Safe)
criteria[21]. Explaintheadvantagesof ERFas(i) No
risk of HIV transmission; and (ii) ERF milk can be
given by other persons. Also enumerate the
disadvantages like (i) Animal milk is not a complete
food for baby; (ii) Formulamilk may be complete but
is expensive; (iii) Baby has more risk of infections-
diarrhea, respiratory and ear infection and
malnutrition; and (iv) Careful and hygienic preparation
required each time to sterilize feeding cups, using
boiled water and fresh preparation of all feeds 12-15
timesinthefirst 4 monthsof baby’slife.

(n) Mother who is receiving ART but interrupts ART
regimen while breastfeeding (due to toxicity, stock-
outs or refusa to continue etc); determine an
aternative ART regimen or solution for mother and
counsel her regarding continuing ART without
interruption. NV P should be given to infant until 6
weeks after maternal ART isrestarted or until 1 week
after breastfeeding has ended.

(o) Thepreferred feeding optionfor HIV-exposed infants
<6 monthsof ageisexclusive breastfeeding. However,
in certain situations like materna death and severe
maternal illness breastfeeding may not be possible, in
such cases ERF should be done only when AFASS
criteriaisfulfilled.

(p) Breastfeeding should stop once a nutritionaly
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adequate and safe diet without breast milk can be
provided. Breastfeeding should not be stopped
abruptly. Gradually wean from breast milk over aone
month period.

(q) Mothers known to be HIV infected may consider

(r)

®

(t)

expressing and heat-treating breast milk asan interim
feeding strategy in special circumstancessuch as:

» When theinfant is born with low birth weight or is
otherwise ill in the neonatal period and unable to
breastfeed; or

» When the mother isunwell and temporarily unable
to breastfeed or has a tempo-rary breast health
problem such as mastitis; or if antiretroviral drugs
aretemporarily not available.

Nevirapine should be given as prophylaxis for six
weeksdaily toinfantsof HIV-infected motherswho are
receiving ART and are breastfeeding. Those infants
who arereceiving replacement feeding should begiven
four to six weeksof infant prophylaxiswith daily NVP
(or twice-daily Zidovudine[AZT]). Infant prophylaxis
should begin at birth or when HIV exposure is
recognized postpartum [20, 21]. The recommended
dose of NevirapineisshowninTablel 1.

Infantswho areidentified as HIV—exposed after birth
(throughinfant testing [at 6 weeksor after] or maternal
HIV antibody testing) and are breastfeeding, in such
cases maternal ART should beinitiated and theinfant
should receive NVP prophylaxis. Perform infant
DNA/PCR test if child is 6 weeks or older,
immediately initiate 6 weeks or longer of NVP and
strongly consider extending this to 12 weeks. The
treatment optionsand baby’sHIV statusisdiscussedin
TablelV.

Infant identified as HIV-exposed after birth (through
infant or maternal HIV antibody testing) and are not
breastfeeding. Refer mother to ART Centre after CD4
testsand baselinetest and treatment should be started.
No NVP needsto be given to infants. Do HIV DNA/
PCR test in accordance with national recommen-
dationson early infant diagnosisand initiatetreatment
if theinfant isinfected.

(u) For breastfeeding infants who have been diagnosed

v)

HIV positive, pediatric ART should be started and
breastfeeding to be continued ideal ly until the baby is2
yearsold[25].

For breastfeeding infants, diagnosed HIV-negative,
breastfeeding should be continued until 12 months of
age ensuring themother ison ART assoon aspossible.
TheEarly Infant diagnosis (EID) isrepeated for the 3
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TABLE Il OpTIONSOR TREATMENT PLANSIF MOTHER ISKNOWN TO BE HIV EXPOSED

Mother Exposedto HIV

Infant Mother diagnosed during Infant diagnosed Mother’'sART
Uninfected/ labor / post-partum after birth regimen getting
Satus unknown interrupted
EBF Six months Six months Not Six months Not EBF Six months
Breastfeeding Breastfeeding
Complementary  Startat Startat Startat Startat Start at Startat
feeding six months six months six months six months six months six months
Maternal ART Yes Yes Yes Yes Yes Counseling for
regular ART.
Consider
alternativeART
Infant NVP NVP NVP NVP NoNVP NVPsix weeks
Prophylaxis six weeks twelveweeks six weeks twelveweeks after restarting
Maternal ART
Continue Yes, For 1 Yes, For 1 NoBF Yes, For 2 NoBF Yes, For 1
breastfeeding yearinEID yearinEID yearsfor EID yearinEID
negativeinfants negative positiveinfants negativeinfants
infantsand and 2 yearsfor
2yearsfor EID positive
EID positive infants
infants
Infant EID: DoDBS(Dried Blood Spot) for DNA/PCR at 6 weeksfor al HIV exposed babies; if positivedoWBS (Whole
Evaluation blood specimen). If WBS positive, start Paediatric ART irrespective of CD4% for babieslessthan 2 years. Final

and Treatment confirmation of the HIV statusin the baby should be done at 18 months by doing all 3 Rapid Testsirrespective of

earlier EID status

EBF: exclusive breastfeeding; NVP: Nevirapine; ART : Antiretroviral treatment; EID: earlyinfant diagnosis.

time (when previous 2 EIDs have been negative) after
6 weeks of stopping breast feeds. If rapid test is
positive, then do Dried Blood Spot (DBS). If DBSis
positive, then do, Whole Blood Sample (WBS) test. If
WBS test is positive, Pediatric ART should be
initiated. However, confirmation test for HIV hasto be
done at 18 months using 3 rapid antibody testsfor all
babiesirrespective of the earlier EID statusor thefact
that PediatricART hasalready beeninitiated.

Concept and Need of Human Milk Banksin India

(a) Human Milk Banks should be promoted considering
thelarge number of babies needing pasteurized donor

TABLE 11 DosesorF NEVIRAPINE

Infant age Dose

Birthto 6 wks(Birthweight 2000-2499g) 10 mgoncedaily
Birthto 6 wks (Birth weight 22500 g) 15mgoncedaily
>6wksto6mo 20mgoncedaily
>6moto9mo 30mgoncedaily
>9 moto end of breastfeeding 40mgoncedaily
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human milk when mother’sown milk isnot available.
In 1980 the WHO and UNICEF jointly declared:
“Whereit is not possible for the biological mother to
breastfeed, thefirst alternative, if available, should be
the use of human milk from other sources’ [26].

(b) Cost effectiveness of using banked human milk in

(©

neonatal intensive care units has been documented in
Western countries, largely dueto reduction in rates of
necrotizing enterocolitis [27,28], reduction in severe
infections [29-31] and decreased length of hospital
stay [32]. Given the high incidence of sepsis and a
large burden of prematurebirths, thisintervention has
apotential toresult in substantial saving for the nation
intermsof financesand human capital.

Presence of human milk bank is also a factor
promoting breastfeeding.

» Use of pasturized donor human milk in NICU is
associated with increased breastfeeding rate at
dischargefromthe hospital for very low birthweight
(VLBW) infants[33].

» Thenovd approach of promating human milk banks
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TABLE 1V OrtionsForR HIV ExPoseD BABIESAFTER BIRTH

HIV Negative

HIV Positive

Breastfeeding Exclusivebreastfeeding for six months

Continue breastfeeding for oneyear.

The stoppage of breastfeeding after one

Exclusive breastfeeding for six months
Continue breastfeeding for twoyears
The stoppage of breastfeeding should be

year should begradual and not abruptly gradual and not abruptly
Complementary feeding At six months At six months
NV P Prophylaxis NV Pfor 6 weeks extending to twelveweeks NV Pfor 6 weeksif breastfeeding
if breastfeeding NoNVPif not breastfeeding
ART ART tomother only and NVPprophylaxistothebaby = ART to mother and start PediatricART also

ART: antiretroviral treatment; NVP: Nevirapine.

through mode of collecting breast milk donationsin
form of camps can be a strong means of promoting
breastfeeding inthe society.

(d) Itisrecommended that there should be a human milk
bank in each sick newborn care units (SNCU) and
neonatal ICU initially preferably in government set-
up, and subsequently in private and corporate sectors.

5. Feedingin Other Specific Situations

(a) Feeding during sicknessisimportant for recovery and
for prevention of under nutrition. Even sick babies
mostly continue to breastfeed and the infant can be
encouraged to eat small quantities of nutrient rich food
more frequently and by offering foods that the child
likesto eat.

(b) Infant feedingin maternal illnesses

(i) Painful and/ or infective breast conditions like
breast abscess, mastitis and psychiatric illnesses
which pose a danger to the child's life eg.
postpartum psychosis, schizophreniamay need a
temporary cessation of breastfeeding.

(ii) Chronic infections like tuberculosis, leprosy, or
medical conditions like hypothyroidism need
treatment of the primary condition and do not
warrant discontinuation of breastfeeding.

(iii) Breastfeeding iscontraindicated when the mother
is receiving certain drugs like anti-neoplastic
agents, immuno-suppressants, antithyroid drugs
like thiouracil, amphetamines, gold sdts, etc.
Breastfeeding may be avoided or continued with
caution when the mother is receiving following
drugs—atropine, reserpine, psychotropic drugs.
Other drugs like antibiotics, anesthetics,
antiepileptics, antihistamines, digoxin, diuretics,
prednisone, propranolol etc. are considered safe
for breastfeeding [34].

INDIAN PEDIATRICS 709

(©

0]

(i)

(iii)

(iv)

v

(vi)

Infant feeding in various conditions related to the
infant

Breastfeeding on demand should be promoted in
normal active babies. However, in difficult Situations
like VLBW, sick, or depressed babies, alternative
methods of feeding can be used based on neuro-
developmental status. These include feeding
expressed breastmilk through intra-gastric tube or
with the use of cup and spoon. For very sick babies,
expert guidance should be sought. If the baby is
transferred to SNCU/NICU, mothers should be
supported to start breastmilk expressionwithininitial
hours, continueat least 3 hourly during theday time
and at least onceat night.

Ensure early transfer of mothers with the baby in
SNCU/NICU and that has arrangement to
accommodatethe mothersintheimmediatevicinity
and that mothers are permitted to visit, hold and
touch thebaby at will if the baby’scondition permits.

Ensure that majority of babies are on exclusive
breastfeeding or on breastfeeding plus expressed
breastmilk at dischargefrom the SNCU/NICU.

Gastro-Esophageal Reflux Disease (GERD) isoften
treated conservatively when it is mild, through
thickening of the complementary foods, frequent
small feeds and upright positioning for 30 minutes
after feeds.

Primary Lactose Intoleranceis congenital and may
require long term lactose restriction. Secondary
Lactosentoleranceisusually transient and resolves
after the underlying condition hasremitted. M ost of
the cases of diarrhea do not require stoppage of
breastfeeding.

Various Inborn Errors of Metabolism warrant
restriction of specific offending agent and certain
dietary modifications e.g. in galactosemia, dietary
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lactose and galactose should be avoided. This is
probably the only absolute contraindication to
breastfeeding.

(vii) During emergencies, priority health and nutrition
support should be arranged for pregnant and
lactating mothers. Donated or subsidized supplies
of breastmilk substitutes(e.g. infant formula) should
be avoided, must never be included in a general
ration distribution, and must be distributed, if at all,
only according to well-defined strict criteria
Donationsof bottlesand teats should berefused, and
their use actively avoided.

Micronutrient ininfant Feeding

(a) Breastmilk has usually adequate amount of iron,
calcium, phosphorus and vitamin A for a normal
newborn. Preterm infants who are breastfed should
receive 2 mg of supplemental iron per kg of body
weight each day after one month of age [35]. Preterm
and low birthweight infantsmay also need calciumand
multivitamin supplements.

(b) Breastfed infants can maintain normal vitamin D status
intheearly post-natal period only whentheir mother’s
vitamin D status is norma and /or the infants are
exposed to adequate amount of sunlight. Corroborative
evidencesof high prevalenceof vitamin D deficiency in
Indianinfants suggest that they should begivenroutine
vitamin D supplementation of 400 1U daily, especially
in those with higher risk of getting less of vitamin D.
Even those on formula feed needs supplementation
unless they consume more than 1000 mL of formula
daily [36,37]. VLBW infantsshould begivenvitamin D
supplementsat adose ranging from 400to 1000 |U per
day until six monthsof age[38].

(c

~

Food items that supply micronutrients should be
encouraged likeGY OR (green, yellow, orange and red)
vegetables and fruits, Use of food fortification like
iron-fortified foods, iodized salt, vitamin A enriched
food etc. areto beencouraged.

Junk Food and I nfant Feeding

(a) Consumersare often bewildered by nutritiveand health
claims, while children are highly influenced by
advertisements enticing them to buy a product which
may beunhealthy or infact detrimental [39].

(b) The parents should understand that though the
companiesare promoting many foodsas“Magic food”
inreality such productsdo not exist.

(c) Avoid Junk and Commercial food which are high in
SSFAP (sugar, salt, fat, additives/preservatives and
pesticides). Avoid giving ready-made, processed
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commercia food from the market.

(d) Junk foods are one of the important reasons for the
increasing incidence of childhood obesity. There is
need to restrict consumption of junk food especially in
and around educational institutionsand remote areas of
thecountry.

(e) Theprovisionsof The Food Safety and StandardsAct
2006 should beimplemented and monitored regularly
[40].

M ater nal Nutrition

(i) InlIndia, 22% babies born each year have low birth
weight (LBW), which has been linked to maternal
under-nutrition and anemiaamong other causes. Half
of adolescents (boys and girls) have below normal
body massindex (BMI) and a most 56% of adol escent
girlsaged 15-19 yearshave anemia.

(ii) Optima nutrition of adolescent girls, pre-pregnant
women and pregnant mothersiscritical to intrauterine
growth, fetal well-being and to prevent malnutritionin
the postnatal period [41].

(iii) There is growing evidence that maternal nutritional
status can alter the epigenetic state (stable alterations
of gene expressions through DNA methylation and
histone modifications) of thefetal genome. Thismay
provide a molecular mechanism for the impact of
maternal nutrition on both fetal programming and
genomic imprinting. Just as the damaging effects of
mal nutrition, passfrom one generation to the next, so
can benefitsof good nutrition[42].

(iv) Thematernal nutrition should also be balanced, fresh
and preferably home-made and there should not beany
unscientific restrictions.

OPERATIONAL GUIDELINES

Recommendationsfor Governmental and | nternational
Agencies

(a) Global legidation, binding to all states and private
organizations including labor benefits, 6 months
maternity and appropriate paternity leaveis strongly
recommended. Maternity leave, day carefacilitiesand
paid breastfeeding breaks should be available to all
employed women in all sectors including those
engaged in atypical formsof dependent work.

(b) Breastfeeding isahuman right both for the mother as
well as baby. With due weightage and respect to
National Family Planning Policies and Program, the
benefits should be given to mother and the child (even
after 2 issues) born out of unplanned pregnancy
(Family planning method failure) or as a result of
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accidental death of previouschild.

(c) Scientific and unbiased 1'YCF practices must be
promoted through regular advertisements in state,
public or private owned audiovisual and print media.
Public should be made aware that artificial, junk or
packaged food can be injurious to the health of the
children.

(d) Necessary and adequate arrangements should be made
for propagandaand implementation of the provisions
of Infant Milk Substitute (IMS) Act which prevents
advertising or promoting infant milk substitutes,
feeding bottles and teats. In addition, further
strengthening of the existing Act must betried.

(e) AdoptaNational policy toavoid conflict of interestsin
theareasof child health and nutrition. Popularization of
“unscientific health claims’ by commercial adsthrough
medianeedsto berestricted. UN agenciesshall helpin
promoting the home made/ available food (especially
through various media) with the help of their brand
ambassadors/ endorsers.

(f) Thereshould beaboard, commission or committeeto
monitor, evaluate and censor food product beforeitis
released in the market. Such board or committeesshall
have asensitized pediatrician and/ or other equivalent
health care expert/ nutrition expert. A pediatrician shall
also beinvolved inthe commission/ committee/ board
entrusted with drafting of any code, hill, laws, rules/
regulations related to food, nutrition, drinks, food
products, etc.

(g) Human milk banksshall be promoted, established and
maintained at least in District/ Civil hospitals and
Medical colleges.

Roleof Non-Government Organizations

(a) Various programs or community projects should be
initiated to provide home careand counselingon I'Y CF
through formation of mother support groupsespecialy
by women’sorganizations.

(b) The voluntary organizations should understand and
advocate important recommendations at all levels.
Various like-minded organizations should work
preferably on the same platform and co-ordinate with
each-other inpromoting thelY CF practices.

Recommendationsfor Media

Themediacan haveavital roleto play in strengthening the
knowledge chain, serving as a link between the
stakehol dersand the community as community isexposed
to images, articles and ideas in innumerable ways from
television, newspaper headlines, magazine covers, movies,
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websites, video gamesand road sidesignboards. Mediahas
a great power but it is high time that it recognizes its
responsibility towardschild nutrition:

(a) Media has to take concrete steps to avoid directly or
indirectly glamorizing/promoting bottle feeding,
artificial, commercial and ready to use food. Instead,
the risks involved in artificial feeding and other
suboptimal feeding practices should be advertised
prominently in bold prints.

(b) Media support is even more important on certain
occasions, celebrations, and social mobilization
activities such as World Breastfeeding Week and
Nutrition Weeks.

(c) Thecompaniesand mediashould have self-regulatory
pledge for responsible advertising/ marketing. They
should helpin promoting healthier dietary choicesand
amoreactivelifestylefor Indian children.

(d) Sportsman, celebrities should not promote various
nutritional products; only evidence-based scientifically
sound and authentic information shall be provided.

Recommendationsfor Training

(@) It is recommended that all the community health
workers, PPTCT counselors, and other personnel
caring for children including doctors should undergo
threedaysskill trainingon 'Y CF (including IMSAct).
In situations where three day training is not feasible,
some impact can be made with short duration
sensitization programsof half day or oneday.

(b) 1'YCF should also be included in the curriculum of
undergraduate and postgraduate medical education,
nursing education, home science, child nutrition
COUrsesetc.

(c) State, National and International level workshops on
IYCN should be organized at regular intervals for
capacity building of 1'Y CN Resource Personnel.

(d) In addition to above measures dedicated skilled
breastfeeding ('Y CN) support is critical to achieve
IYCF goas. Hence there is a need to launch an
ambitious program to create a spectrum of such
resources|[L actation consultants, 'Y CF counselorsand
Peer counselors).

Baby Friendly Concepts

Baby Friendly Hospitals Initiatives (BFHI) is
recommended to be spread to all especially medical college
hospitals departments. The revised and expanded version
of BFHI has been implemented by UNICEF and WHO in

2009 [43]. BFHI wasimplemented partially in some states
of Indiain 1992 but over theyearsit hasnot been reinforced
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Box 2 Key MessaGeEs RELATED TO INFANT AND YOUNG
CHiLb NUTRITION

Initiation of breastfeeding as early as possible after
birth, preferably within one hour.

Exclusive breastfeeding in the first six months of
life and no other foods or fluids.

Appropriate and adequate complementary
feeding after completion of six months.
Complementary foods should not be confused
with supplementary foods.

Hand washing with soap and water at critical times
— including before eating or preparing food and
after using the toilet.

Avoid junk food. Home food should be preferred
over artificial, commercial, tinned or packaged
food.

Promote and establish Human Milk Banks.

Full immunization and Vitamin-A supplementation
with deworming.

Effective home based care and treatment of
children suffering from severe acute malnutrition.
Adequate nutrition and anemia control for
adolescent girls, pregnant and lactating mothers.

Effective implementation and monitoring of IMS
Act and other laws related to child nutrition.

or reevaluated. Strengthening of this initiative in the
community would lead to better child survival.

Box 2 Summarises key recommendations related to
infant and young child feeding.
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