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Definition

“Anemia is the deficiency in the size or number of
red blood cells or the amount of hemoglobin they
contain”

Krause’s Food and the Nutrition Care Process 13t Edition



WHO The Global Prevalence of Anemia in 2011. Geneva World Health Organization 2015


Presenter
Presentation Notes
South asia accounts for 37.5% of global anemia sahara africa 23%
Global public health problem


® Children 58.8%

* Women of reproductive age 52%
{0 Non pregnant women 52.2%

* Pregnant women 51%

-

.'~'|. =i

World Health Organization, Global Health Observatory Data Repository/World Health
Statistics 2016
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Abstract

Background: Iron deficiency is a major cause of anemia and is more prevalent in
developing countries, posing additional burden on health care systems, in the presence
of scarcity of resources. The high-risk group consists of females and children but
comparatively it is higher in females due to physiological reasons. Multiple factors can
predict anemia, which in turn leads to various adverse outcomes.

Results: Multiple determinants of iron deficiency anemia have been identified in
the literature including genetic and environmental factors. Some of these factors
are lack of proper diet, poor socioeconomic status, high parity of women, access
to poor health and genetic etc. Moreover, anemia can result in various poor
outcomes like fatigue, poor mental health, lack of concentration, poor feto-
neonatal outcomes like stillbirth, preterm birth and postpartum Hemorrhage.
Conclusion: Iron deficiency anemia is one of the important public health problems in
developing countries among the women of reproductive age group. Multiple factors like
age, parity, socioeconomic status and diet can determine the stores of iron in the women
of reproductive age group. Anemia can lead to multiple adverse outcomes, which can be
prevented by doing appropriate cost-effective interventions on time.


Presenter
Presentation Notes
https://www.omicsonline.org/open-access/iron-deficiency-anemia-among-women-of-reproductive-age-an-important-public-health-problem-situation-analysis-2161-038X-1000187.php?aid=78570

https://www.omicsonline.org/open-access/iron-deficiency-anemia-among-women-of-reproductive-age-an-important-public-health-problem-situation-analysis-2161-038X-1000187.php?aid=78570
https://www.omicsonline.org/open-access/iron-deficiency-anemia-among-women-of-reproductive-age-an-important-public-health-problem-situation-analysis-2161-038X-1000187.php?aid=78570
https://www.omicsonline.org/open-access/iron-deficiency-anemia-among-women-of-reproductive-age-an-important-public-health-problem-situation-analysis-2161-038X-1000187.php?aid=78570
https://www.omicsonline.org/open-access/iron-deficiency-anemia-among-women-of-reproductive-age-an-important-public-health-problem-situation-analysis-2161-038X-1000187.php?aid=78570

Cut Offs

Hemoglobin Levels

Severe deficiency <7 gm/dl
Moderate deficiency 7 - 11.99 gm/dl
Normal (women) >=12 gm/dl

(Men) >=13 gm/dl

World Health Organization (WHO)
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Male female?


Laboratory Investigations

Hematocrit * Percentage of blood volume as RBCs

 Concentration of hemoglobin in

Hemoglobin blood

Mean Corpuscular
Volume (MCV)

* Average size of RBC

Mean Corpuscular

Hemoglobin(MCH) * Average hemoglobin content of RBC


Presenter
Presentation Notes
 Hb & Hct are late indicators. Hypochromic microcytic anemia established.
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* Iron deficiency anemia
« Thalassemias
« Anemia of chronic diseases

* Vitamin B12 Deficiency
» Folate Deficiency

Normochromic, normocytic anemia (normal MCHC, normal MCV)

« Anemias of chronic diseases
« Hemolytic Anemia (characterized by accelerated destruction of RBC’s)
 Anemia of acute hemorrhages

« Aplastic Anemia (characterized by disappearance of RBC’s precursor
from the marrow)
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Nutritional Anemia

“A condition in which the Hb content of the blood is
lower than normal as a result of a deficiency of
one or more essential nutrients, regardless of the
cause of such deficiency”

World Health Organization (WHO)


Presenter
Presentation Notes
These anemias that result from an inadequate intake of iron, protein, ceratin vitamins(B12, folic acid, prydoxine and aascorbic acid), copper and other other heavy metals are called called nutritional anemias.
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lron Deficiency Anemia

Most common and widespread nutritional deficiency in
the world

One of the top 10 contributors to the global burden of
disease

50% of anemia globally is related to iron deficiency

One of the three micronutrients causing hidden hunger in
the world
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Serum iron

Ferritin

Total iron
binding
capacity®
Transferrin
saturation

Poor

Most sensitive

May be a good
indicator

Good
indicator

Decreases in
iron deficiency

Decreases in
iron deficiency

Increases in iron
deficiency

Decreases in iron
deficiency

Tests for Iron Deficiency:

highly variable day to day
and during the day

chief storage form of iron;
directly proportional to
iron stored in cells

capacity of transferrin to
bind iron

Indicates iron-binding
sites of transferrin are

being occupied by iron. **

**Saturation of transferrin (calculated by dividing serum iron by the TIBC)



Inadequate Intake

* Too little iron in the diet due to:

* Poverty
* Infants
* Vegetarian diet & diet deficient in iron, protein, folate & vitamin C

Blood loss

* Heavy menstruation, ulcer, Hookworm infection, hemorrhoids, rectal/colon
cancer or use of NSAIDS

Inability to absorb iron:

« Gastric resection, Celiac, Crohn’s disease

Failure to meet requirements:

* Infancy and adolescence
* Pregnancy and lactation

Drug interference

* Drugs like antacids, PPI can cause anemia




Causes of Anemia in Women

e  Door maternal nutrition

* Before and during pregnancy

g |literacy

* Lack of knowledge

e Food insecurit

+ Chronic food insecurity leads to various deficiency disorders

== Unable to meet demands

* When requirements are high in pregnancy and lactation

=== INntra household food distribution

* Food supplies are limited and inadequate
 Low rank distribution of nutrient rich foods

Cultural beliefs

« Strict Vegetarians
 Hot and cold foods




Symptoms of Anemia

Red = In severe Central
anemia - Fatigue
Eyes - Dizziness
- Fainting

- Yellowing
Blood vessels
- Low blood pressure

Heart
- Palpitations
- Rapid heart

Skin
- Paleness
- Coldness
- Yellowing

Respiratory

- Shortness rate
of breath - Chest pain

Muscular - Angina

- Weakness - Heart attack

Spleen
- Enlarge-
ment

Iintestinal
- Changed
stool color



Glossitis

Koilonychia
(spoon-shaped nails)

: : Angular Stomatitis
Pale conjunctiva



Detrimental Effects

Pica
Increased heart rate
Increased maternal and fetal death
Impaired immunity
Delayed psychomotor development

Reduced working capacity


Presenter
Presentation Notes
Lowers resistance to disease and weakens a child's learning ability and physical stamina 
Significant cause of maternal mortality, increasing the risk of hemorrhage and infection during childbirth.



Recommendation

Men & Post menopausal women 8 mg/day
Women childbearing age 18 mg/day
Pregnant 27 mg/day
Lactating 9-10 mg/d

Food and Nutrition Board, Institute of Medicine, Nutrition Academies



““Supplementation for Iron Deficiency
Anemia

Oral iron salts

e Ferrous forms better absorbed than ferric (ferrous
sulfate, ferrous lactate, ferrous fumarate)

Best absorbed on an empty stomach but if
irritation occurs, give with meals

Generally supplement for 3 months (4-5 months if
taken with meals)



~ Earlier Initiation and Use of a Greater Number of
Iron-Folic Acid Supplements during Pregnancy Prevents
Early Neonatal Deaths in Nepal and Pakistan

Yasir Bin Nisar*, Michael J. Dibley

Sydney Schod of Public Health, The Universty of Sydney, Austolia

Abstract

Introduction: Early neonatal deaths account for 75% of neonatal deaths globally. Antenatal iron-folic add (IFA)
supplementation has significantly reduced the risk of early neonatal deaths in China and Indonesia. We investigated the
impact of antenatal IFA supplements on the risk of early neonatal deaths in Nepal and Pakistan during the last decade.

Findings: The adjusted risk of early neonatal deaths was significantly reduced by 51% (aHR =049, 95% C1=0.32-0.75) in
Nepal and 23% (aHR=0.77, 95% C1=059-099) in Pakistan with any use of IFA compared to none. When IFA
supplementation started at or before the 5™ month of pregnancy, the adjusted risk of early neonatal mortality was
significantly reduced by 53% in Nepal and 28% in Pakistan, compared to no IFA. When >90 |FA supplements were used and
started at or before 5¥ months, the adjusted risk of early nenmtal d-eiﬂ'ls was signifiantly reduced by 57% in Nepal and

45% in Pakistan. in Nepal 4600 and hﬂﬁiﬁMﬁ]ﬁ o2 “ﬁﬂﬁh‘ﬁn’iﬁ‘ﬂmﬂﬂ‘ﬂm‘ ~
of pregnancy.

Condusions: Any use of IFA supplements was significantly associated with reduced risk of early neonata deaths in Nepal
and Pakistan. The greatest mortality sparing effect of IFA on early neonatal deaths in both countries was with early initiation

and use of a greater number of supplements.

Citation: Nesar Y8, Dibley MJ (2014) Eadier inisaton and Use of 3 Grester Number of ron+alic Acid Supplements during Pregnancy Prevents Eady Neonatl
Deaths in Nepal and Palestan PLaS ONE 9(11): e112844 doit10.117/journalpaneDl1 2446




ects

Individual side-effects reported in the Fe5S0 4 group/arm for the studies where this information was available.

First author. year n Vomiting| Dark stools
Baykan, 2006 [52] g2 9 1 1 7 1 4
Cook, 1990 [63] 67 16 13 6 6 0 24 (flatulence) 38
Davis, 2000 [54] 14 3 3 3
Fouad, 2013 [63] 20 1 0 3 3 1 {flatulence)

Ganzoni, 1974 [66] a0 12 9 21 13 12

Gordeuk, 1987 [67] 41 11 3 & 2

Hallberg, 1966_1 [24] 175 14 10 10 4 4

Hallberg, 1966_2 [24] 111 11 6 7 8 4

Hallberg, 1966 3 [24] 170 19 3 11 & 3

Levy, 1978 [68] 107 27 g 12 13 8 7 24 (flatulence)

Maghsudlu, 2008 [65] 135 4 19 5 18

MMirrezaie, 2008 [34] 40 1 17 2 5

Meier, 2003 [70] 38 9 24 3 13

Makrides, 2003 [71] 200 235 38 70 24 136 3
Pereira, [40] 1 3 3 2 7 5 8
Yalcin, 20090 [73] 24 3 1 2 2 4
Agarwal, 2006 [74] 45 4 2 2 3
Aunerbach. 2004 [73] 43 1

Brevmann, 2008 [77] 117 &

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC45356293/table/pone 011738351003/



Supplementation Cont'd:

If patient fails to respond there may be
Non Compliance to supplements

Malabsorption
(celiac disease, steatorrhea, hemodialysis)

Continuous bleeding

Need for IV iron dextran



Dietary Sources

Heme Non Heme

(FLAN L #
wnw shuttarstoccan - 102022099
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Presentation Notes
In addition to supplementation, look at the amount of absorbable dietary iron consumed. A good source of iron should provide atleast 10% of RDA. Substantial amount of iron in relation to calories
The lower the iron stores the greater the absorption. Iron deficiency anemia pt absorb 20-30%of dietary iron as compared to 5-10% in those without iron def


Bioavailability of iron

 Lower the Fe stores, the greater the rate of absorption
* Heme sources (meat, poultry, fish)— about 15% absorbable

« Nonheme iron (grains, vegetables, eggs)—about 3% to 8%
absorbable

R amin ¢

* Binds iron to form a readily absorbed complex

Germination or fermentation of cereals/legumes

« Reduces the phytate content and improves bioavailability of iron

s MEP Factor

« MFP factor if taken with non-heme iron from plant based foods
improves iron absorption
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Presentation Notes
. Traditional processing methods of cereals forhuman consumption like soaking, malting, germination, and dough fermentation activate endogenous phytase activity ... sprouting of grains significantly decreases phytate & hence improved iron absorption.
                                                   




_Inhibitors

Whole grain cereals and vegetables

* Phytate, oxalate content hinders absorption
* Vegetable fiber may inhibit nonheme iron absorption

Tea and Coffee consumption

* Decreases iron absorption by 50% due to tannins
( Naila baig Ansari et al. 2008)

Dietary supplements

* Ca, Al, Mg, Zn

Regular use of antacids

- Effects absorption of iron

Chelating Factors

» Iron in egg yolk poorly absorbed due to phosvitin
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0.8 mg 2.6 mg
lron Iron
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100 grams —

100 grams

{

S ~

More about Beetroot More about Beef



Megaloblastic Anemias

“ Anemia characterized by the presence of large,
immature, abnormal red blood cell progenitors in the
bone marrow due to impaired DNA synthesis”

Mostly caused by deficiency of :
+  Folic Acid (vitamin Byg)

»  Cobalamin (vitamin B,



Presenter
Presentation Notes
These two vitamins serve as building blocks and are essential for the production of healthy cells such as the precursors to red blood cells. Without these essential vitamins, the creation (synthesis) of deoxyribonucleic acid (DNA), the genetic material found in all cells, is hampered.

Megaloblastic anemia is a condition in which the bone marrow produces unusually large, structurally abnormal, immature red blood cells (megaloblasts). Bone marrow, the soft spongy material found inside certain bones, produces the main blood cells of the body -red cells, white cells, and platelets. Anemia is a condition characterized by the low levels of circulating, red blood cells. Red blood cells are released from the marrow into the bloodstream where they travel throughout the body delivering oxygen to tissue. A deficiency in healthy, fully-matured red blood cells can result in fatigue, paleness of the skin (pallor), lightheadedness and additional findings. Megaloblastic anemia has several different causes - deficiencies of either cobalamin (vitamin B12) or folate (vitamin B9) are the two most common causes. These vitamins play an essential role in the production of red blood cells.A diagnosis of megaloblastic anemia is made based upon a thorough clinical evaluation, a detailed patient history, identification of characteristic findings and a variety of blood tests. Blood tests may reveal the abnormally large, misshapen red blood cells that characterize megaloblastic anemia. Blood tests can also confirm cobalamin or folate deficiency as the cause of megaloblastic anemia. Additional tests such as a Schilling test, which confirms poor absorption as the cause of cobalamin deficiency, may be necessary.
 These two vitamins serve as building blocks and are essential for the production of healthy cells such as the precursors to red blood cells. Without these essential vitamins, the creation (synthesis) of deoxyribonucleic acid (DNA), the genetic material found in all cells, is hampered.

�



Recommendation
* Folic Acid (Vitamin Bog):

Adult: 400 mcg

Pregnant females : 600 mcg

* Cobalamin (Vitamin B12):

Adult men and women 2.4mcg/d

Food and Nutrition Board, Institute of Medicine, Nutrition Academies



Diagnosis of Folate Deficiency

Folate stores are depleted after 2-4 months on
deficient diet

Megaloblastic anemia, low leukocytes and
platelets

To differentiate from Bi12, measure serum folate,
RBC folate (more reflective of body stores)

Serum Bi2


Presenter
Presentation Notes
B12 only water soluble vitamin that can be stored in liver …def occurs after 3-4 years can be masked by folic acid defic


P

Causes of Folic Acid Deficiency
B |1dequate diet

* Poverty, alcohol, elderly, overcooked vegetables

B |ncreased demand

* Pregnancy, or increased cell turnover (malignancy, inflammatory
disease, renal dialysis)

B  Mal absorption

* Celiac disease, tropical sprue

T

- Antileptics, methotrexate, certain antibiotics etc.

Vitamin Bi2 deficienc

* Circulating form of folate remains metabolically inactive




Management of Bg Deficiency

Oral folic acid supplementation is required for 2-3
weeks to replenish stores

Maintenance of replenished stores 50-10omcg
daily

Alcoholics or conditions with increased
requirements or reduce absorption need 500-
10oomcg daily


Presenter
Presentation Notes
Increased doses in alcoholics, reduced absorption, increased needs etc 10X the 


e

Folic Acid deficiency is prevented and treated by eating a healthy
diet.

* Leafy green vegetables
* Yeast

* Lentils and beans

* Cereals

* Liver

* Nuts

* Dairy

* Meat


Presenter
Presentation Notes
At least one serving of fresh uncooked fruit or  vegetable


Pernicious Anemia

“Pernicious anemia is a type of megaloblastic
anemia caused by an inability to absorb vitamin B, due to
a lack of intrinsic factor in gastric (stomach) secretions.”

(g BRI
"’" -4
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Intrinsic factor enables the absorption of vitamin B12. Malabsorption.
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_ Laboratory Investigations For B12
Deficiency

® Serum Bi2
* Schilling test

* Methylmalonic acid measurements

* Homocysteine levels


Presenter
Presentation Notes
Vitamin B12 are needed to convert homocysteine to methionine; high homocysteine may mean deficiencies of folate, B12 or B6
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_ Causes of B12 Deficie

Inadequate diet

» Strict vegetarian diet , Poverty, Alcohol

Mal absorption

* Gastrectomy, ileal resection, parasitic infections , Small
Intestine Bacterial Overgrowth and digestive conditions like
Crohns, Celiac

Hypochlorhydria

« H.pylori,peptic ulcer disease, chronic gastritis and reduced
production of IF

Old age

» Atrophic gastritis, pernicious anemia

Drugs that inhibit Bi2 absorpt

« Metformin, PPI, H2Receptorsor other antacids, neomycin
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Neomycin, alcohol, colchicine, metformin, pancreatic disease
Gastritis is a condition in which the lining of the stomach becomes swollen, irritated and inflamed. In cases of chronic gastritis, inflammation and symptoms develop gradually and persist for long periods. Chronic gastritis can be caused by alcohol abuse, infections, overuse of non-steroidal anti-inflammatory drugs, smoking, excess stomach acid secretion, bile reflux disease and erosion of the stomach lining due to age. Once detected, chronic gastritis is often a treatable condition that improves quickly.
In rare cases, a fish tapeworm known as Diphyllobothrium latum may take root in the small intestine and use up cobalamin, thereby depriving the body of necessary amounts of this essential vitamin. In some cases, bacteria may compete with the body for cobalamin as in blind loop syndrome, a disorder in which obstruction of the small intestines results in the abnormal build up of bacteria in the gastrointestinal tract.
��


Signs of B12 Deficiency

== General:

 Angular
* Cheilosis

 Pallor
* Glossitis

mm Neuropsychiatric:

* Depression
» Irritability
* Psychosis

* Dementia

mm Neurological:

* Parasthesia
* Peripheral neuropathy




Other adverse effects

Vitamin B12 deficiency is an important modifiable risk factors
for osteoporosis. Adults with lower vitamin Bi2 levels have a
lower average bone mineral density and greater risk for
osteoporosis (Tucker et al. 2005)

Bi2 —folate —homocysteine interactions aggravate heart disease
and may lead to adverse pregnancy outcomes (Moreiras et al.
2009)



Management of B12 Deficiency

Treatment consists of vitamin Bi2 1000 ug
intramuscularly (IM)

e Daily for 7 days,
e Weekly for 1 month,

e Monthly for life unless the underlying etiology is
corrected


Presenter
Presentation Notes
Typically, vitamin B12 deficiency is treated with vitamin B12 injections, since this method bypasses potential barriers to absorption. However, high doses of oral vitamin B12 may also be effective
Very large oral doses may also be effective even in the absence of IF
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Management of Bi2 Deficiency

Vitamin is found in animal-derived products,
particularly in:

Eggs

Chicken

Fortified cereals (especially bran)
Red meats (especially beef)

Milk

Shellfish


Presenter
Presentation Notes
* Vegetarians and vegans need to ensure they get an adequate amount of B-12 per day to avoid a deficiency 




Medical Nutrition Therapy: 

High protein diet (1.5 g/kg) with meat, liver, eggs, milk, milk products, green leafy vegetables 
In the case of inability to absorb b12 or lack of intrinsic factor 


Other factors

 Important part in erythropoiesis, improves hemoglobin concentration and
increase efficacy of iron supplementation*

s  (Copper Deficiency

* Ceruloplasmin, a copper containing protein is required for normal
mobilization of iron from its storage sites

Zinc Deficienc

* A lack of zinc can interfere with copper and iron intake triggering anemia
(Kelkitli E et al.)

s  C)j| transmitted Helminthes

* Disease caused by soil — transmitted nematodes inhabit the GIT , loss of
appetite, impaired digestion, malabsorption, poor growth rate and effects
physical fitness*

s ook worm

* Cause chronic intestinal blood loss that can result in anemia.
« Worms increase malabsorption of nutrients.
* Roundworm may possibly compete for vitamin A in the intestine*

= Malaria

* In malaria endemic regions iron supplementation may increase the risk of

malaria & death
*(Determinants of Anemia in south East Asian Countries Radhika et al.)




By A Reporter

LAHORE: Punjab food depart-
ment in collaboration with the UK
Department for  International
Development (DFID) has launched
Food Fortification Programme to
improve nutrition of people in
Pakistan, especially women and
children.

The programme’s launching cer-
emony was held at a local hotel on
Thursday.

The programme will work
closely with the communities and
the government at all levels, includ-
ing the Pakistan Flour Mills
Association (PFMA), Pakistan
Vanaspati Manufacturers
Association (PVMA) and the
Pakistan Standards and Quality
Control Authority (PSQCA).

Pakistan has a high burden of

trategies to improve anemia

Homestead food production model contributes

A vt hmssmalyalald Foa el mmmsseide el s sdbeidil oo Aok nem

malnutrition and is facing health
and economic consequences due to
under nutrition. The National
Mutrition Survey of Pakistan
(2011) found that a majority of chil-
dren and women in reproductive
age suffered from multiple micro-
nutrient deficiencies. Large-scale
food fortification, the addition of
small amounts of vitamins and
minerals to staple foods, is one of
the globally recommended suc
cessful strategies to address micro-
nutrients malnutrition,

In order to combat micro-nutri-
ent malnutrition in Pakistan, a five-
year programme funded by the
DFID has been started for fortifica-
tion of wheat flour and edible oil/
ghee produced in local mills. The
programme is being implemented
by Mott MacDonald and Nutrition
Internarional, in collaboration with
key government departments and

with industry associations like the
PFMA and the FVMA.

The programme will provide
support to the industry to ade-
quately fortify wheat flour and edi-
ble cil/ghee in Pakistan, the gov-
ernment to improve the food fortifi-
cation regulatory system, raise
awareness of the benefits of forti-
fied wheat flour and edible oil and
ghee and generate evidence to sup-
port the formulation of relevant
policies o combat micro-nutrient
deficiencies here.

DFID-Pakistan Head Joanna
Reid on the occasion said more
than 3.5 million women were not
receiving proper nutrition and 2/3
percent of them were facing
Vitamin A and D deficiency.

She regretted that nearly half of
all children under five in Pakistan
were chronically malnourished.
She said children were more vul-

nerable 1o diseases due w malni-
trition and it affected their mental
and physical development and
leads to lifelong learning, memory
deficiencies and poor achievement
at schoal.

She said that malnutrition also
affected the economy of the coun-
try by increasing poverty around
2-3percent ofits GDP. Provincial
food minster Bilal Yaseen said
they were closely working with
the UK aid to control vitamin A
and D deficiency.

He said fortification of wheat
flour with iron and folic acid and
edible cil with vitamin A and D
would help us reduce the hidden
hunger in our population.
welfare Ms Zakia Shahnawaz said
most of the women and children
from south Punjab were facing
malnutrition.

among program households, with liver consumption increasing from 24% at baseline to 46% at endline and the
median number of eggs consumed by families per week increasing from 2 to 5. The sale of HFP products also
improved household income. Anemia prevalence among children in program households decreased in all the
countries; however, the decrease was only significant in Bangladesh and the Philippines. Although anemia preva-

lence also decreased among control households in three countries, the magnitude of change was higher in program

hancahalde cosvmarad anth casteal baoseabalde
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Presentation Notes
(Araban, M.,., & Karimy, M. (2017). Nutrition modification aimed at enhancing dietary iron and folic acid intake: an application of health belief model in practice. European journal of public health
, 27(2), 287-292) Educational intervention strategies based on HBM can improve dietary iron and folic acid intake in pregnant women in primary health care setting. Since anaemia is one of the leading indirect causes of maternal mortality and it is easily preventable, our findings have critical public health implications and perhaps might be used in evidence-based decision making by authority bodies. The health belief model (HBM) is a psychological healthbehavior change model developed to explain and predicthealth-related behaviors, particularly in regard to the uptake of health services.
© The Author 2017. Published by
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