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A nutritional deficiency in younger age group includes both 
micro and macronutrient deficiencies leading to protein 
calorie malnutrition, failure to thrive, compromised immune 
function and nutritional anemia. Deficiencies of iron, vitamin 
B12, folic acid, and pyridoxine, compromise red cell produc-
tion. Iron deficiency is the most common cause of nutritional 
anemia’s worldwide [1]. Iron deficiency anemia (IDA) due to 
poor nutrition is commonly found during periods of active 
growth spurts i.e. infancy and adolescent age group. Chronic 
blood loss due to worm infestation and giardiasis contributes 
to iron deficiency. Inflammatory bowel disease and coeliac 
disease are also associated with iron deficiency anemia [2]. 
According to a World Health Organization survey, 40-50% of 
preschool children & 69% of children < 2 years were iron 
deficient in Pakistani population [3]. Women of child bearing 
age who are iron deficient further replenish their iron stores 
after getting pregnant and this is a major preventable cause of 
perinatal morbidities worldwide [4]. A significant number of 
studies have shown a major correlation between maternal iron 
stores and its effect on iron status of the developing fetus, 
resulting in development of severe IDA during early infancy 
[4]. Furthermore, anemic pregnant women are susceptible to 
IUGR and preterm delivery of their child. Premature neonates 
are at increased risk for developing iron deficiency during the 
first 6 months of their life unlike term neonates, degree of 
deficiency being directly proportional to their level of prema-
turity and birth weight [4]. A number of factors predispose a 
premature infant to iron deficiency. Maternal iron deficiency, 
IUGR, and chronic blood loss during gestation and afterwards 
due to iatrogenic causes of increased phlebotomies further 
aggravate this deficiency. Premature infant's catch up growth 
is fast, this fact coinciding with onset of erythropoiesis further 
aggravates anemia during the first 6 months of life [4].

Food fortification, provision of food in schools, using boiled 
water for drinking, improvement in socioeconomic condition 
of the society and mother’s education are some of the factors 
to prevent nutritional anemia.

As soon as iron deficiency is suspected, elemental iron at a 
dose of 3-6mg/kg/day in divided doses should be started. Poor 
compliance to oral iron preparation is one the major cause of 
failure to respond to iron therapy (Ferrous Sulphate and Ferric 

compounds are notorious to cause gastric irritation) [5]. Iron 
polymaltose complexes are better absorbed without major 
gastrointestinal toxicity [6]. It should be continued for 3-6 
months to correct anemia and to replenish iron stores. WHO 
IMNCI recommends deworming all anemic children above 
one year of age. A small subgroup of children may remain 
iron deficient due to malabsorption and non-compliance. 
ß-Thalassemia is the most common genetic disorder in 
Pakistan and association of ß-Thalassemia minor with iron 
deficiency anemia is commonly seen. Hb-A2 production is 
dependent on the availability of iron; its absence or deficiency 
reduces its level and diagnosis of ß-Thalassemia minor is 
masked [7]. Parenteral iron therapy, usually not considered in 
children, but its safety and efficacy has been shown in  
published data [8].
 
Folic acid, and less commonly, vitamin B12 deficiency 
present as megaloblastic anemia affecting children in devel-
oping countries [9]. Poor dietary intake, malabsorption due to 
giardiasis, coeliac disease, and inflammatory bowel diseases 
are common causes of folic acid deficiency [10]. Less 
commonly, anticonvulsant drugs and antimetabolites may 
lead to folic acid deficiency [11]. Goat milk is a poor source 
of folic acid; children raised on goat’s milk develop folic 
aciddeficiency [12]. Vitamin B12 deficiency is caused by 
malabsorption disorders like Crohn’s disease, chronic pancre-
atitis, and bacterial overgrowth of the small intestine, worm 
infestation, and surgical resection of terminal ileum. In 
children, juvenile pernicious anemia can also develop and 
leads to B12 deficiency [13]. In children with nutritional 
anaemia, microcytic hypochromic picture may predominate 
but many cases may be found to be concomitantly vitamin 
B12 and/or folic acid deficient [14, 15].

Pancytopenia may be a manifestation of severe prolonged 
vitamin B12 and/or folicdeficiency. 15-25% of the bone 
marrow examinations performed in patients presenting with 
pancytopenia are diagnosed as megaloblastic anemia [16, 17]. 
In children presenting with pancytopenia and low reticulocyte 
count, vitamin B12 and serum and red cell folic acid levels 
should be checked and a trial of parenteral B12 and oral folic 
acid should be given. Treatment consists of IV Injection 
hydrocobalamine 500-1000 microgram IM/IV daily for 7 
days. This is followed by weekly B12 for 1 month & then 
monthly for 12-24 months. Emphasis should be given to 
remove the cause of deviancies. Dietary counseling, treatment 

of malabsorption condition, and treatment of giardiasis should 
be done.

Celiac disease is a very important malabsorption syndrome o 
be recognized early in life. It may have a wide spectrum of 
systemic clinical manifestations on presentation. Diarrhea and 
steatorrhoea lead to micronutrient deficiencies, weight loss, 
and failure to thrive. Coeliac disease can also present with 
subtle symptoms without diarrhea [18]. Hematological mani-
festations in coeliac disease are due to poor absorption of iron, 
folic acid, and vitamin B12. It can also present with cytope-
nias, non-functioning spleen and intestinal lymphomas [19].

Iron deficiency is frequently reported (46% of cases), more 
prevalent in adults than children [20]. The cause of iron 
deficiency in celiac disease is mainly due to impaired absorp-
tion of iron but occult blood loss from gastrointestinal (GI) 
tract also contributed. A quarter of all patients with celiac 
disease also have occult gastrointestinal bleeding [21]. Main 
pathology of villous atrophy affects jejunum; main site of 
absorption of folic acid is this part, therefore patients with 
celiac disease commonly develop folic acid deficiency [22].

In Pakistan, during last three decades, processed beetle nut 
(with the addition of different aphrodisiacs, chemicals and 
grounded glass which causes mucosal abrasions and instanta-
neous absorption) addiction has become an epidemic [23]. 
Children and young adults also indulge in it. This affects their 
diet and oral and gastrointestinal mucosal damage [24, 25]. 
One study reported that 40% of the adolescent and young 
adults of slums of Karachi use at least one product of chew-
able tobacco on a daily basis [26]. The earliest manifestation 
of it, is losses of appetite, leading to nutritional deficiencies of 
Iron, B12, folic acid & B complex. Physical damage to epithe-
lial lining of digestive mucosa and deficiencies of these 
micronutrients adversely contribute to poor health of oral and 
gastric mucosa. There is a loss of its enzymatic function and 
ultimately causing oral sub mucous fibrosis and dysphagia 
[26]. Another study reported that school going children of 
government and private schools have a high prevalence of 
betel-nut consumption; 40.8% of children eat areca nut on 
regular basis while 39% use it occasionally [27]. This addic-
tion is also associated with an increase incidence of oral 
cancers [28, 29].
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B12, folic acid, and pyridoxine, compromise red cell produc-
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to iron deficiency. Inflammatory bowel disease and coeliac 
disease are also associated with iron deficiency anemia [2]. 
According to a World Health Organization survey, 40-50% of 
preschool children & 69% of children < 2 years were iron 
deficient in Pakistani population [3]. Women of child bearing 
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water for drinking, improvement in socioeconomic condition 
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compliance to oral iron preparation is one the major cause of 
failure to respond to iron therapy (Ferrous Sulphate and Ferric 
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IMNCI recommends deworming all anemic children above 
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iron deficient due to malabsorption and non-compliance. 
ß-Thalassemia is the most common genetic disorder in 
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deficiency anemia is commonly seen. Hb-A2 production is 
dependent on the availability of iron; its absence or deficiency 
reduces its level and diagnosis of ß-Thalassemia minor is 
masked [7]. Parenteral iron therapy, usually not considered in 
children, but its safety and efficacy has been shown in  
published data [8].
 
Folic acid, and less commonly, vitamin B12 deficiency 
present as megaloblastic anemia affecting children in devel-
oping countries [9]. Poor dietary intake, malabsorption due to 
giardiasis, coeliac disease, and inflammatory bowel diseases 
are common causes of folic acid deficiency [10]. Less 
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atitis, and bacterial overgrowth of the small intestine, worm 
infestation, and surgical resection of terminal ileum. In 
children, juvenile pernicious anemia can also develop and 
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anaemia, microcytic hypochromic picture may predominate 
but many cases may be found to be concomitantly vitamin 
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marrow examinations performed in patients presenting with 
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hydrocobalamine 500-1000 microgram IM/IV daily for 7 
days. This is followed by weekly B12 for 1 month & then 
monthly for 12-24 months. Emphasis should be given to 
remove the cause of deviancies. Dietary counseling, treatment 

of malabsorption condition, and treatment of giardiasis should 
be done.

Celiac disease is a very important malabsorption syndrome o 
be recognized early in life. It may have a wide spectrum of 
systemic clinical manifestations on presentation. Diarrhea and 
steatorrhoea lead to micronutrient deficiencies, weight loss, 
and failure to thrive. Coeliac disease can also present with 
subtle symptoms without diarrhea [18]. Hematological mani-
festations in coeliac disease are due to poor absorption of iron, 
folic acid, and vitamin B12. It can also present with cytope-
nias, non-functioning spleen and intestinal lymphomas [19].

Iron deficiency is frequently reported (46% of cases), more 
prevalent in adults than children [20]. The cause of iron 
deficiency in celiac disease is mainly due to impaired absorp-
tion of iron but occult blood loss from gastrointestinal (GI) 
tract also contributed. A quarter of all patients with celiac 
disease also have occult gastrointestinal bleeding [21]. Main 
pathology of villous atrophy affects jejunum; main site of 
absorption of folic acid is this part, therefore patients with 
celiac disease commonly develop folic acid deficiency [22].

In Pakistan, during last three decades, processed beetle nut 
(with the addition of different aphrodisiacs, chemicals and 
grounded glass which causes mucosal abrasions and instanta-
neous absorption) addiction has become an epidemic [23]. 
Children and young adults also indulge in it. This affects their 
diet and oral and gastrointestinal mucosal damage [24, 25]. 
One study reported that 40% of the adolescent and young 
adults of slums of Karachi use at least one product of chew-
able tobacco on a daily basis [26]. The earliest manifestation 
of it, is losses of appetite, leading to nutritional deficiencies of 
Iron, B12, folic acid & B complex. Physical damage to epithe-
lial lining of digestive mucosa and deficiencies of these 
micronutrients adversely contribute to poor health of oral and 
gastric mucosa. There is a loss of its enzymatic function and 
ultimately causing oral sub mucous fibrosis and dysphagia 
[26]. Another study reported that school going children of 
government and private schools have a high prevalence of 
betel-nut consumption; 40.8% of children eat areca nut on 
regular basis while 39% use it occasionally [27]. This addic-
tion is also associated with an increase incidence of oral 
cancers [28, 29].
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IUGR and preterm delivery of their child. Premature neonates 
are at increased risk for developing iron deficiency during the 
first 6 months of their life unlike term neonates, degree of 
deficiency being directly proportional to their level of prema-
turity and birth weight [4]. A number of factors predispose a 
premature infant to iron deficiency. Maternal iron deficiency, 
IUGR, and chronic blood loss during gestation and afterwards 
due to iatrogenic causes of increased phlebotomies further 
aggravate this deficiency. Premature infant's catch up growth 
is fast, this fact coinciding with onset of erythropoiesis further 
aggravates anemia during the first 6 months of life [4].

Food fortification, provision of food in schools, using boiled 
water for drinking, improvement in socioeconomic condition 
of the society and mother’s education are some of the factors 
to prevent nutritional anemia.

As soon as iron deficiency is suspected, elemental iron at a 
dose of 3-6mg/kg/day in divided doses should be started. Poor 
compliance to oral iron preparation is one the major cause of 
failure to respond to iron therapy (Ferrous Sulphate and Ferric 

compounds are notorious to cause gastric irritation) [5]. Iron 
polymaltose complexes are better absorbed without major 
gastrointestinal toxicity [6]. It should be continued for 3-6 
months to correct anemia and to replenish iron stores. WHO 
IMNCI recommends deworming all anemic children above 
one year of age. A small subgroup of children may remain 
iron deficient due to malabsorption and non-compliance. 
ß-Thalassemia is the most common genetic disorder in 
Pakistan and association of ß-Thalassemia minor with iron 
deficiency anemia is commonly seen. Hb-A2 production is 
dependent on the availability of iron; its absence or deficiency 
reduces its level and diagnosis of ß-Thalassemia minor is 
masked [7]. Parenteral iron therapy, usually not considered in 
children, but its safety and efficacy has been shown in  
published data [8].
 
Folic acid, and less commonly, vitamin B12 deficiency 
present as megaloblastic anemia affecting children in devel-
oping countries [9]. Poor dietary intake, malabsorption due to 
giardiasis, coeliac disease, and inflammatory bowel diseases 
are common causes of folic acid deficiency [10]. Less 
commonly, anticonvulsant drugs and antimetabolites may 
lead to folic acid deficiency [11]. Goat milk is a poor source 
of folic acid; children raised on goat’s milk develop folic 
aciddeficiency [12]. Vitamin B12 deficiency is caused by 
malabsorption disorders like Crohn’s disease, chronic pancre-
atitis, and bacterial overgrowth of the small intestine, worm 
infestation, and surgical resection of terminal ileum. In 
children, juvenile pernicious anemia can also develop and 
leads to B12 deficiency [13]. In children with nutritional 
anaemia, microcytic hypochromic picture may predominate 
but many cases may be found to be concomitantly vitamin 
B12 and/or folic acid deficient [14, 15].

Pancytopenia may be a manifestation of severe prolonged 
vitamin B12 and/or folicdeficiency. 15-25% of the bone 
marrow examinations performed in patients presenting with 
pancytopenia are diagnosed as megaloblastic anemia [16, 17]. 
In children presenting with pancytopenia and low reticulocyte 
count, vitamin B12 and serum and red cell folic acid levels 
should be checked and a trial of parenteral B12 and oral folic 
acid should be given. Treatment consists of IV Injection 
hydrocobalamine 500-1000 microgram IM/IV daily for 7 
days. This is followed by weekly B12 for 1 month & then 
monthly for 12-24 months. Emphasis should be given to 
remove the cause of deviancies. Dietary counseling, treatment 

of malabsorption condition, and treatment of giardiasis should 
be done.

Celiac disease is a very important malabsorption syndrome o 
be recognized early in life. It may have a wide spectrum of 
systemic clinical manifestations on presentation. Diarrhea and 
steatorrhoea lead to micronutrient deficiencies, weight loss, 
and failure to thrive. Coeliac disease can also present with 
subtle symptoms without diarrhea [18]. Hematological mani-
festations in coeliac disease are due to poor absorption of iron, 
folic acid, and vitamin B12. It can also present with cytope-
nias, non-functioning spleen and intestinal lymphomas [19].

Iron deficiency is frequently reported (46% of cases), more 
prevalent in adults than children [20]. The cause of iron 
deficiency in celiac disease is mainly due to impaired absorp-
tion of iron but occult blood loss from gastrointestinal (GI) 
tract also contributed. A quarter of all patients with celiac 
disease also have occult gastrointestinal bleeding [21]. Main 
pathology of villous atrophy affects jejunum; main site of 
absorption of folic acid is this part, therefore patients with 
celiac disease commonly develop folic acid deficiency [22].

In Pakistan, during last three decades, processed beetle nut 
(with the addition of different aphrodisiacs, chemicals and 
grounded glass which causes mucosal abrasions and instanta-
neous absorption) addiction has become an epidemic [23]. 
Children and young adults also indulge in it. This affects their 
diet and oral and gastrointestinal mucosal damage [24, 25]. 
One study reported that 40% of the adolescent and young 
adults of slums of Karachi use at least one product of chew-
able tobacco on a daily basis [26]. The earliest manifestation 
of it, is losses of appetite, leading to nutritional deficiencies of 
Iron, B12, folic acid & B complex. Physical damage to epithe-
lial lining of digestive mucosa and deficiencies of these 
micronutrients adversely contribute to poor health of oral and 
gastric mucosa. There is a loss of its enzymatic function and 
ultimately causing oral sub mucous fibrosis and dysphagia 
[26]. Another study reported that school going children of 
government and private schools have a high prevalence of 
betel-nut consumption; 40.8% of children eat areca nut on 
regular basis while 39% use it occasionally [27]. This addic-
tion is also associated with an increase incidence of oral 
cancers [28, 29].
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