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ABSTRACT: Vitamin A is an essential nutrient needed for normal functioning of visual, immune and reproductive system; growth
and development & maintenance of cellular epithelial integrity. Clinically, its deficiencies can be seen as xeropthalmia (severe form)
night blindness, bitot spot, keratomalacia and other ocular manifestations), keratinization in skin, retarded growth of bones &
impaired reproductive system. In public health deficiency is mainly seen clinically in the form of xerophthalmia (severe) or
subclinical form especially among young children with others infections, due to increased nutrient requirements for growth. To
prevent this deficiency Government of India had started to provide Vitamin A supplementation under the Vitamin A Prophylaxis
Programme with a certain dose and schedule. As the time passes, a remarkable change has been observed in the prevalence,
incidence, form (clinical to subclinical) of the deficiency disease, which bring many controversies over vitamin A Prophylaxis
Programme with regard to its doses, schedule, beneficiaries and marker. This puts a question on the Programme whether it should
be revised, continued or stopped.
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BACKGROUND

In India from 1910s to the 1960s there was a huge prevalence of undernutrition, micronutrient deficiencies and childhood mortality
(Gopalan C., 1999). In this line, there was a significantly high prevalence of VADs in the form of xeropthalmic blindness especially
among young children (0 - 3yrs) i.e. >0.5%, which was enough to call it as severe public health issue (WHO, 2009). In response to
this, India has started the National Prophylaxis Programme for Nutritional Blindness [NPPNB] due to Vitamin A Deficiency in
1970 as 100% fully centrally sponsored scheme to prevent xeropthalmic blindness and reduce the prevalance of xerophthalmia and
possibly to reduce the under 5 child mortality. But presently, the xeropthalmic night blindness among young children has
disappeared and there is reduced prevalence of clinical VAD only in particular geographic areas and socioeconomic groups (Kapil
U. & Sachdev H.P.S., 2013). Also, the major causes of child mortality are injuries, diarrhoea, respiratory infections and low birth
weight which are not directly related to Vit A deficiency but may be related to subclinical VAD. (SRS, 2019). Additionally, it can’t
be neglected that diet of Indian children are extremely poor in Vitamin A (only 5% of children 2—4 years consumed vitamin A-rich
fruits and vegetables (CNNS, 2019). So, with relation to many evidences including the above two, there are many controversies
over vitamin A Prophylaxis Programme whether it should be revised, continued or stopped.

Evolution of Vit A supplementation Programme & its Prevalence

National vitamin A prophylaxis programme was started in 1970 by Ministry of Women & Child Development, Gol as fully central
sponsored scheme to prevent xeropthalmic blindness. That time this clinical condition is regarded as both public health issue and a
marker for VAD (WHO, 2009). This Programme was a remedial measure over the high prevalence of xeropthalmic blindness and
bitot spot during 1940s to 1960s i.e >1.8% in preschoolers (Sareen N. & Kapil U., 2016).

This Programme was first initiated in 11 states and later, after the studies by NIN in 1976, it was extended to all the states and
become a universal Programme.

Under this the children of age from 9-36 months were administered by the 5 massive dose of synthetic vitamin A before his 3¢
birthday [6-11 months - 1 lakh U of Vit A and in 12-36 months one dose of 2 lakh IU of Vit A every 6 months]. Then in 2006, the
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targeted group was revised as children (9-59 months), as per the recommendation of WHO, UNICEF and Ministry of Women
&Child Development.

Presently, the same 9 massive doses have been administered from 6 months to 5 years in a campaign mode, implemented through
primary health centres and ICDS under National Health Mission.

Prevention of Nutritional Blindness & VAD
Prevention of VAD and nutritional blindness can be achieved by comprehensive strategy which can simultaneously address the
following;

e Nutrition Education through National Programmes (ICDS, CSSM, etc.), Research Institutes, NGOs, Home Science

Colleges and private sectors

e Nutrient Supplementation through Prophylaxis programmes

e Horticultural Interventions and Home Gardening of Protein & Vit A rich food

o Fortification of maximum and commonly consumed product with Vit A

e  Prevention of Infection

o Biofortification like Golden rice

NATIONAL VITAMIN A PROPHYLAXIS PROGRAMME
Under this programme, preventive dosages are administered to all children aged 9 months to 5 years.
Dose & Regime: Total 9 doses till five years of age. (Table 1)

Age Dose Quantity
9 months 100000 I.U. Iml
1-5 years 200000 I.U. 2ml

Source: nhm.gov.in (National Health Mission), 2024

Statistics of prevention of Nutritional Blindness through VAS - There is a decline from 1.8% in 1975 to 0.2 % in 2012 in the
nutritional blindness & prevalence of Bitot’s spot among preschoolers as reported in by the NNMB surveys conducted from 1975-
2012. Supporting this, other reports conclude the low prevalence of sub clinical VAD (17.6%) and Bitot’s spot (0.3%) in
preschoolers in contrast to a high prevalence of Bitot’s spot (1.5%) (NNMB, 2012) and sub clinical VAD (21.5%) in children aged
5-10 yrs (CNNS, 2019). This decrease is due to the significant improvement in coverage (71.2%) of Vitamin A supplementation in
children 9-36 months (NFHS 5, 2019-2021)

Also, the prevalence of blindness in all age group was reported as 0.36% and surprisingly its major causes filed were cataracts,
refractive errors and negligible % were contributed by nutritional blindness (National Blindness and Visual Impairment Survey
India 2015-2019).

Statistics of prevention in USMR through VAS - In India there was a gradual decline in USMR from 191 in 1970 to 29 in 2022, and
in IMR from 80 (1991) to 35.2 (2021), where VAS Programme also played its significant role (World Bank Data, 2022) (NFHS 5,
2021). The Massive dose of Vitamin A supplementation Programme was grounded on the claim that it would reduce childhood
mortality by 24% and it did the same according to a meta analysis of 17 trials of which 8 in India (Mayo Wilson E., etal, 2011).
According to the updated data, VAS brought 12% reduction in overall mortality; where it has no effect on mortality due to
meningitis, respiratory disease and measles (Imdad A. etal, 2022).

Current status of Vitamin A Deficiency & Vitamin A supplementation

Clinical VAD have declined drastically during last 15 decades. Presently the xeropthalmic blindness has disappeared and there is
very low prevalence of clinical VAD and that also in a particular group. In 2000, ICMR surveyed the 16 districts in all 5 regions
and reported only 3 districts out of 16 had a prevalence of bitot spot of >0.5% (cut off to define public health issue) and those 3
districts were either draught prone (Bikaner) or had poor socioeconomic development (Patna and Gaya) (Toteja G. etal, 2002).
Currently, it is assumed to be prevalent mainly in tribal population, urban slums, regions of north east and south east India (Arlappa
N., 2023)
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This declination is due to.

e Significant interventions in the field of child health which improves the status of child health.

e Massive Dose of Vit A supplementation Programme coverage have increased to 60% in 2016.

e  Prevalence of undernutrition had reduced gradually from 1975.

e Immunization coverage for vaccination preventing diseases has improved and covered almost 80%.

e Improvement in health infrastructure & health facilities reduces the morbidities & mortality rates.

e Food availability and accessibility has increased.

e ICDS providing supplementary nutrition & other services covered 80% of population(rural)
But, replacing the clinical form, currently India is facing VADs in its subclinical form with its prevalence of 17.6% among children
(CNNS, 2019). At this declined clinical VAD and its prevalence only in some pockets of areas and its subclinical deficiency, India
is giving the same massive dose of Vitamin A irrespective of nutrition status of children which is not beneficial for non Vitamin A
deficient children but can be toxic and may have negative impacts.

Controversies
There are many controversies over Vitamin A Prophylaxis Programme as shown in Fig. 1

-
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Fig.1: Controversies over Vitamin A Prophylaxis Programme

1. Controversies over massive dose & declination of clinical VAD
Vitamin A Prophylaxis Programme have provision of such massive doses to reduce the high prevalence of xeropthalmic blindness
(>1.8%) which was then (in 1940 to 1970) prevalent in children of all geographic area & socio-economic groups. Secondly, it was
reducing USMR by 24% that time because of high prevalence of under nutrition and pathetic condition of food and health systems.
BUT
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Now with the low prevalence of clinical VAD & that too only in draught prone or poor socio-economic areas like tribal areas. At
this time when night blindness, for which programme has conducted, is even not used as marker of VAD, giving mega doses
irrespective of nutrition status of children is not at all beneficial instead toxic. According to the Expert Committee, Vitamin A
supplementation along with fortification in milk and oil would result in hypervitaminosis but presently no such evidence is found
to support this rationale except some, where overdoses has been administered within short period of time & are 10 times the RDA
(Olson JM. etal, 2021)(Penniston KL& Tanumihardjo SA, 2006). If this is seen technically, TUL (Tolerable Upper Limit) for
Vitamin A is 3000 mcg/d (approx 10,000 1U/d), whereas the massive dose of 2 lakhs IU per 6 months provide only 300mcg/d
(approx 1100 1U/d), therefore, there is no chance of hypervitaminosis. (RDA, 2020)

2. Controversies over serum Retinol as an indicator
With transit in VADs from clinical to subclinical form, serum Retinol has been advocated and is used as marker of VADs now
which is best use to assess subclinical Vit A Deficiency by WHO. (WHO, 2009)
BUT
Serum Retinol is questioned as feasible and valid indicator to asses Vitamin A Deficiency as it requires collection of blood samples
of children, sophisticated laboratories and high cost equipments and trained personnel. Also serum retinol not merely depends on
vitamin A stores, but decreases with low protein intake and iron deficiency (Oliveira J.M., 2008). Synthesis of Retinol Binding
Protein depends on Zn, Fe & Biotin (Christian P. & West P.K., 1998). Thus, it can't give the reliable Vit A deficiency status.
There are many reports showing higher VADs based on Serum Retinol Estimation [SR] which do not provide the true burden of
VAD:s as per other reports while analyzing the previous ones (Suri D.J. etal, 2021)(Aralappa N. etal, 2008,2010)
A report documented 61% of VAD in children in West Bengal estimated by SR but not adjusted to CRP levels which shows
subclinical infections. (Kapil U. & Sachdev H.P.S., 2013). Also as SR level is affected by many factors, it overestimates the burden
of VAD, which in turn ask for Vit A Prophylaxis Programme.

3. Controversies over its role in reducing USMR.

REDUCED U5MR DURING 1970s ore 1980s v/s NO ROLE IN REDUCING PRESENT U5MR.

Although VAS has reduced USMR by 24% in 1970s, with a decrease in USMR from USMR from 191 in 1970 to 29 in 2022, and
in IMR from 80 (1991) to 35.2 (2021), where VAS Programme also played its significant role (World Bank Data, 2022) (NFHS 5,
2021). Also, a report in Cochrane data base system showed a positive role of VAS in reducing USMR but the next report of the
same finds only 1 significant reduction (54%) in child mortality out of 4 trials. A meta analysis of 17 trials for mortality indicated
positive role of vitamin A in reducing mortality (Imdad A. etal, 2022) but when only Indian trials are considered, there was no
mortality benefit (Gupta P & Indrayan A., 2002).

4. Controversies over cost of coverage and other resources.
Acc. to recent report of cost analysis of national Vit A prophylaxis programme in various countries, a huge amount has been spent
for Under 5 children and that too in India (MOST, USAID Micronutrient Program, 2004). Looking at the current scenario of
prevalence (i.e. low) of VAD and the rationale provided by the Expert Committee, a large portion of this expenditure is considered
waste as undertaken for questionable benefits of VAS to non deficient children. It is like wasting the huge amount of money to make
children more toxic.

CONCLUSION & OPINION
Going through with all the different reviews and evidences mentioned above, we can say that there is a need of targeting Vitamin
A supplementation for vulnerable groups like tribal population, urban slums and backward areas; and for others a food based
approach should be there, as sustainable & cost effective solution. We can support it by many evidences :-
e Although WHO issued guidelines; provide global evidence based recommendations on the use of VAS in reducing
mortality & morbidity. (WHO, 2011) Under this supplementation to 6-59 months children is recommended but in India
(as per above evidences of mortality) the mechanism by which Vit A reduce mortality is not clear & understood. Also,
there is high prevalence of subclinical Vit A deficiency i.e., 17.5% in (1-4yrs) and 21.5%. in (5-9 yrs) according to CNNS
2016-2018 which is higher than the cut off to define public health issue.
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In addition to this, VAS now becoming uneconomical as most of the children are not benefitted by it instead getting toxic.
This money can be used for the generating & strengthening of food based approach for the non deficient & subclinical
deficient children.

With this the situation of COVID increased the micronutrient deficiencies and the U-5 mortality, hunger and undernutrition
among various age groups including children, needs VVAS rather stopping this programme

Also, it is important for MoHFW to surveillance and appraises the ground realities of vitamin A status among children under 5 and
to carry study with more sensitive biomarkers like relative dose response test; before revising or taking any decision regarding
existing vitamin A supplementation policy.

So, keeping all the above points in mind, the triple A [Assessment, Analysis and action] Strategy should be adopted and then action
should be taken as an targeted approach rather universal approach or stop this programme for VAD children.

Food based approach including local production & consumption of Vitamin A rich food, fortified foods, improving dietary habits
and physical activity and including nutrition in food systems for non deficient population & subclinical VAD.

Abbreviation

CNNS — Comprehensive National Nutrition Survey
CRP — C Reactive Protein

Gol — Government of India

ICDS - Integrated Child Development Services

IMR —

Infant Mortality Rate

IU — International Unit
MoHFW — Ministry of Health and Family Welfare
NFHS — National Family Health Survey

RDA —

Recommended dietary Allowance

SR — Serum Retinol
TUL — Tolerable Upper Limit
U5MR — Under 5 Mortality Rate

VAD —
VAS -

Vitamin A Deficiency
Vitamin A Supplementation

Vit A — Vitamin A
WHO — World Health Organisation
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