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Abstract 

Weekly iron folic acid supplementation (WIFS) programme is being implemented by Government of India for 
Prevention and control of anaemia amongst Adolescents since 2013. Under this program, enteric coated Iron and 
Folic Acid (IFA) tablet consisting of 100 mg of elemental iron with 500 mcg of folic acid, is given every week to all 
adolescent girls. Evidence suggests that there is a low absorption of iron from the enteric coated (EC) IFA tablets. 
The poor clinical response of EC IFA compared to the conventional sugar coated has also been reported The, 
present review describes the WIFS programme, cost, composition, evidence on absorption, clinical response on 
Hb from EC IFA tablets. There is an urgent need to take cognizance of available scientific evidence in to 
consideration and discontinue the EC tablets from WIFS programme. 

Background 

Iron requirements are increased during adolescence 
reaching a maximum at peak growth and remaining 
almost as high in girls after menarche to replace 
menstrual losses. (1) In India, there is a high 
magnitude of anaemia amongst adolescent girls 
(56%) and boys (30%). (2) The adolescent phase of 
life is also important due to the ever-increasing 
evidence that control of Anemia in pregnant women 
can be more easily achieved if satisfactory iron status 
can be ensured during adolescence. (1,3) 
In view of magnitude of anaemia in adolescent group 
and it’s health consequences, Government of India 
initiated WIFS programme in 2013. (4) 
WIFS Programme 
WIFS program aims to prevent and treat anaemia in 
adolescents (10-19 years). Under which supervised 
administration of one tablet of Iron (100 mg) and 
Folic acid (500 µg) (IFA) is administered on a fixed day 
of every week. These IFA tablets are enteric coated. 
Presently, this programme is being implemented in 
all the States and Union Territories. The programme 

covers 112 million beneficiaries including 84 million 
girls and boys in 6th to 12th classes enrolled in 
government/government aided/municipal schools 
through the platform of School and about 28 million 
out of school adolescent girls, through Anganwadi 
centers of ICDS scheme. The progamme is being 
implemented in both rural and urban areas. The 
activities undertaken are i) Administration of 
supervised Weekly IFA tablets to adolescent girls and 
boys in government schools and adolescent girls who 
are not in schools through Anganwadi centres. ii) 
Screening of target groups for 
mild/moderate/severe anaemia and referring these 
cases to an appropriate health facility. iii) Bi-annual 
de-worming (Albendazole 400mg), six months apart, 
for control of helminthes infestation. iv) Information 
and counselling for improving dietary intake and for 
taking actions for prevention of intestinal worm 
infestation. (4) 
Composition of EC Tablets 
The word “enteric” indicates small intestine. These 
tablets are ‘gastro-resistant' and are designed to 
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remain intact in the acidic environment of the 
stomach. The Enteric coating prevent release of 
medications until after it leaves the stomach and 
reaches the small intestine. This coating protects 
medication from the acidity of the stomach. EC 
tablets are composed of three layers i) Inner most is 
a IFA containing core part ii) the middle coated 
polymer layer and iii) outer enteric coating layer 
which has acid resistance function. The tablet does 
not release it’s Iron in the stomach due to the acid 
resistance provided by the outer enteric coated 
layer. The enteric coating layer rapidly dissolves after 
by passing stomach and reaching small intestine 
where the intestinal fluids erodes the coated 
polymer layer and release the Iron. (5) 
Absorption of Iron from Enteric coated tablets 
Ferrous iron is the form that is mostly used for 
correction of iron deficiency. About 3–5% of the Iron 
present in foods in alimentary canal is absorbed in 
the ferrous form. Acidic milieu of stomach facilitates 
the absorption iron by keeping it in the ferrous form. 
The enteric coating of tablet prevents it’s 
dissolution/disintegration in stomach and there by 
avoids the contact of iron with gastric Mucosa. When 
the IFA tablets reaches the neutral or alkaline 
environment of the intestine, the coating gets 
dissolved and active ingredient of iron is released 
and become available for absorption into the 
bloodstream. By preventing this disintegration of 
tablet enteric coating prevents accumulation of iron, 
a chemical irritant of GI mucosa in stomach, which 
results lower in gastro intestinal side effects. The 
drugs like aspirin, potassium chloride which causes 
gastric irritation are routinely enteric coated to get 
dissolved only in the small intestine. (5-9) 
Till 2012, under the National Anemia control 
programme, only sugar-coated IFA tablets were 
provided to beneficiaries in all age groups namely i) 
6-59 months; ii) 6-10 years; iii) Pregnant Mothers; iv) 
Lactating Mothers, and v) Women in Reproductive 
age group.  Enteric coated IFA tablets were possibly 
started in WIFS program to minimise the gastro-
intestinal side. Sugar-coated IFA tablets are the least 
expensive formulations and disintegrate well in the 
stomach. India is the only country in which enteric 
coated tablets are provided under a National Anemia 
Control Progrmame. (6) 
Absorption of Iron in Gastrointestinal system 
The Indian diet contains approximately 7 mg of iron 
per 1000 kcal; however, only 1–2 mg is normally 
absorbed each day. The human diet contains two 

forms of iron heme iron and non-heme iron. Heme 
iron is derived from non-vegetarian foods and is well 
absorbed. Non heme dietary iron, which is found in 
cereals, beans, and some vegetables, is poorly 
absorbed. Gastric acid is considered to be one of the 
most important luminal factors necessary for 
optimal non heme iron absorption. For effective 
release of iron from ferrous sulphate, the acidic 
environment of the stomach is necessary. Gastric 
juice i) the acid pH and ii) the ligands required for the 
formation of soluble iron complexes. The absence of 
gastric Juice reduces the availability of iron at the site 
of absorption. Iron forms complexes with 
components of gastric juice at a low pH. These 
complexes are soluble when the pH neutral in the 
small intestine. The iron available in complexes is in 
the appropriate state for absorption in the small 
intestine. (9-11). The enteric coated ferrous sulphate 
tablet has a high dissolution time and delayed 
release (256-274 minutes) as compared to rapidly 
dissolving sugar-coated tablets (48-64 minutes). (11) 
There are convincing evidences that the patients 
with iron deficiency Anemia and histamine fast 
achlorhydria have a diminished ability to absorb non-
heme dietary iron. This defect in absorption can be 
corrected by the administration of hydrochloric acid 
or gastric juice from patients with normal gastric acid 
output (13,14) but not with neutralized gastric juice, 
suggesting that gastric acid is necessary for optimal 
non-heme iron absorption. (12,13,14,15) The enteric 
coated tablet bypasses the favourable acidic pH of 
the stomach which favours maximum absorption. 
The iron is released in the intestine which results in 
30% less availability of iron for absorption from 
enteric coated tablet as compared to sugar coated 
tablets. (16) Evidence exists that Iron absorption was 
lower from enteric coated IFA tablets (4.43±0.97%) 
as compared to sugar coated IFA (6.85±0.85%). 
(11,15) 
Clinical response to EC IFA 
Two clinical studies are from Canada have been 
reported in which poor response amongst of 
patients to enteric coated IFA tablets was found. 
When the same patients were provided with non-
enteric coated IFA tablets, they responded with 
improvement in haemoglobin levels. (18,19) 
Iron absorption in Presence of Antacid: 
Antacid drugs reduces secretion of gastric acid in 
stomach. The evidence exists that Antacid 
medications which reduces lowering of gastric juices 
leads to 52% decrease in iron absorption. Iron 
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absorption studies in human volunteers have 
documented that when 600 and 900 mg of 
cimetidine (an antacid drug) when given a decrease 
in iron absorption of non-heme iron from a meal by 
42% and 65% respectively was found. (20,21) Similar 
results were observed after intake of tablet 
Ranitidine hydrochloride (an antacid). The iron 
absorption was reported to be reduced substantially. 
(22) 
Use of EC IFA in Other Countries 
There is no country in the world which is presently 
utilising EC IFA tablet in a National Pogramme for 
prevention and control of anaemia. Regulatory 
bodies such as the United Kingdom National Health 
Services (NHS) have recommended that the 
modified-release iron formulations (also known as 
Enteric coated) should not be used for treatment of 
anaemia. (23) 
Economics of EC Vs SC Tablets 
The sugar-coated tablets are the least expensive 
formulations and disintegrate well in the stomach. 
Enteric-coated tablets are more expensive. (6) The 
sugar-coated IFA tablet is available at a unit cost of 
12 - 15 paisa while the of enteric coated cost is as 
high as 25-30 paisa. 
Way forward 
India is committed to adopt and implement 
evidenced based health interventions. In view of 
poor efficacy of enteric coated IFA tablet, it will be 
appropriate that the adolescents are administered 
only sugar-coated IFA tablets. 
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