
(1)Iron deficiency anemia(IDA)
By 
Ali Sabbagh, Pediatric Hematologist & Oncologist



(2)Iron deficiency anemia(IDA) Dr. A SABBAGH

The most important nutritional disorders in the world.

30-50% world population suffered.

Mostly these people are in developing states.

In USA in 8-36 month age RANGE group ID is about 8-14% which 30% of these people eventually 
suffer from IDA.
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Body iron content:

In full term newborn: 0.5 gr ( adult: 5 gr)

In first 15 years body needs 0.8 mg iron daily to catch 5 gr in adulthood

Daily iron requirement is about 1mg to compensate daily lost iron due to old RBC destruction.

Less than 10% of dietary iron is absorbed so to maintain the body's iron we need to eat 8-10 mg

Iron daily. 

During infancy, when growth is fast, the amount of 1mg/L iron in breast milk can not be enough 
to catch balance state specially after the age of 6 months. Although  absorption level of iron in 
breast milk is higher than cow's milk, it is recommended to start complement iron after 6 month 
of age.
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Etiology of iron deficiency:

in Newborn iron content located in RBC’Hb

1. premature baby, LBW VLBW 

Reason of physiologic anemia:

the Hb level is high in newborn and during first 8-12 weeks Hb starts to drop because of death 
of old RBC. Released iron recycled again to erythropoiesis so it is enough to first 6 months of 
age. In premature baby, LBW VLBW baby or perinatal hemorrhage the iron drop is faster. 

2. Early umbilical cut:

In NVD emphasized to cut umbilical cord after 1-3 minutes. Less than 30 seconds lead to early 
ID.
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Etiology of iron deficiency:

Note: In term infant the reason of ID mostly is low dietary iron intake and IDA event is around 9-12 
months of age and after this period is rare.

3. Developing state:

Cow’ milk consumption and low cow 'milk iron content in one side and intestinal wall sensitivity to 
cow 'milk protein and blood loss in other side before 12 month

Fat child and  persistent cow 'milk intake more than 600 cc after 12 months of age 

4. Blood  loss: 

Older children and teenagers

Excessive mens / recurrent epistaxis/hemolysis/peptic ulcer/diverticulum mackle /IBD/celiac/ cow 
'milk colitis /pulmonary hemosidrosis/ diharea/hookworm/plasmodium
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Etiology of iron deficiency:

We recommend to band cow 'milk before 12 months of age and after that no more than 600 cc

5.  stomach bypass/ h.pylori/IBD/celiac/ giardiasis

6. excessive mens:  specially whom has ID plus pregnancy.
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Clinical features:

Often asymptomatic until screening time at 9-12 months of age

Interpretation of HB differs based on age, gender, race, and sampling method

Interpret according to age tables.

Symptoms:

Pallor (if Hb less than 7-8)>>>palmar/conjunctiva/palmar lines/nails

Old children: decreased tolerance to cold and mental accuracy/tiredness/

Note: in mild to moderate(Hb 6-10) IDA these symptoms are compensated

Note: Hb<5 gr/dl>>>restlessness/anorexia/lethargy/systolic murmur/tachycardia/respiratory 
fatigue
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Clinical features:

Nonhematologic systemic symptoms:

In ID & IDA>>> cognitive damage

In sever IDA>>seizure/stroke/breath holding/restless leg 
syndrome/neurodevelopmental/pagophagia /pb poisoning
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Laboratory findings:

First :tissue iron stores are depleted: ferritin

then serum iron level    >>>TIBC    >>> TS     >>> free Erythrocyte protoporphyrin

Hb synthesis is impaired

( iron deficiency events)           
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Laboratory findings:

( iron deficiency events)  

Hb production disorder >>> RBC SIZE become smaller>>>RDW    >>> MCV   (age table)>>>RBC 
mass     >>>RBC insufficient     >>>BM stressed>>Raetic       >>> inadequate BM response to 
increase retic count 

(Iron deficiency anemia events)

PBS: microcytic RBC/Hypochromia/anisocytosis/cigarette shape RBC



(11) Iron deficiency anemia(IDA) Dr. A SABBAGH

Laboratory findings:

Suspected to ID:

1. TSR 

2.CHr

But >>> BM staining>>> best diagnostic method(invasive)

In IDA these indicators affected:

1. hb < 11in 6-48 months of age(sensitivity and specifity low)

2. MCV < 70 in 6-24 months of age(LATE drops in final stage of ID)

Note: low MCV maybe associated with thalassemia and etc.

Note: In liver disease plus IDA, MCV could be high because of folate deficiency(false-negative)
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Laboratory findings:

3. ferritin:        <5 yrs>>> 12> ferritin ID

>5 yrs >>> 15 > ferritin ID

Most important indicator for IDA dx

* Being low is valuable

NOTE: Because it is Acute-phase-R, certainly be sure to check the CRP along with it.

4. CHr: it is not APR and in     2-5 yrs of age: < 27.5 : ID

(super diagnostic)                         Adulthood: =< 28      : ID

Not available all labratories
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Laboratory findings:

5. TSR < % 16 >>COULD BE ID

It has diurnal change with iron level

6.  free zn portoporphyrin of serum      5 yrs >       ,>70 : ID

5 yrs< , > 80: ID

5 yrs< + washed RBC >40 : ID

7. Hepcidin:     < 10 ng/cc: ID

anemia of chronic disease

IDA 
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Laboratory findings:

8. WBC: NL /-+ LOW

9.PLATLET: NL/    /     

10. Occult blood 
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PBS features:
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Diagnosis:

Basically with CBC :    RBC MAS

( step1 )                        RDW 

MCV  

FERRITIN, serum IRON AND TIBC when they are used?    Suspect to  sever IDA

(   step2 )                                                                  fail to iron therapy

Not & note:

There is ID WITHOUT anemia?>> what should we do? Check  ferritin  +CRP(-)

( challenge)                                                                                     TSR     CHr
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Differential diagnosis:

The most common microcytic anemia:

1. alpha and beta thalassemia(ferritin Nl ,RDW NL, RBC mass   Nl,

2.Hb.pathies(Hb E,C): PBS: TARGET CELL,RDW Nl

3. anemia of chronic disease or inflammation( Ferritin   MCV    or NL)

4. Pb poisoning(mostly along with IDA associated with pica).
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PREVENTION ID :

Encourage to breast feeding

Complemental iron from 4 months of age

If breast feeding is disturbed:

first 12 months of life >>>iron rich formula (12mg/litr)>>> after 12 months>>> cow milk (24ons)

Check cbc for ID screening at 9-12 months of age
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Treatment :

Notes: 

Vitamin c , other complement doesn’t help to increase iron absorption

Calcium and fibers 

Tea

Aside from the unpleasant taste of iron, intolerance to oral iron is uncommon in young children 
Abdominal discomfort in older children and teenagers>>
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3-6mg kg       2 of elemental iron

Sever IDA: 6mg kg      2

Maximum dose of elemental iron : 150-200 mg daily

About 20% ferrous sulfate is elemental iron

Parenteral iron?:

Malabsorption

Defect  in GI system

Dextran /fernject /gluconate ferric

Note: Iron treatment stimulates malaria and Yersinia agents
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مصرف فرینجکت در بارداری   (57)

بعد از سه ماه اول و بعد از تولد به نظر ایمن میباشد
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age iron requirement

Preterm,LBW, 1-12 months 2-4mg daily

Term, 0-6 months 0.2 mg daily

Term,6-12 months 11 mg daily

1-3 years 9mg daily

4-9 years 10 mg daily

9-13 years 8 mg daily

14-18 years Boys: 11mg daily/ girls: 15 mg daily
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Nutritional consult: 

Cow milk feeding after 12 months of age and less than 600 cc daily

on diet :Hem-iron source > 10 times non-Hem sources

Girl teenager menorrhagia which lead to IDA must be treated by Iron and HRT.

in mild IDA when iron start, it is necessary to check cbc one month later and Hb have to increased 
around 1-2 gr/dl and mostly become normal

In sever IDA:     reticulocytosis 48-96 hrs peak>>> 5-7 days

Hb 0.1-0.4 gr/dl/daily : 4-30 days

Note: when retic count and Hb increased>>> continue treatment for 2-3 months

If your treatment failed must be consider for:
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60%  developing countries children with anemia may have 

problem other than IDA.
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If failure Fe absorption , It is necessary to do:

FE ABSORPTION TEST:  first check serum Fe                                  mean serum Fe 274 micg/dl 

10mg kg ferrous sulfate be eaten           if mean serum Fe< 100micgr/dl

again check serum Fe 2hrs later                         fe malabsorption
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Transfusion indication:

1.CHF along with IDA

2. GI bleeding along with IDA

3.Hb less than 7 gr/dl

Note: transfuse step by step!
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Iron refractory- iron deficiency anemia(IRIDA):

Autosomal recessive and rare!

There are two problems: iron absorption and iron biosynthesis

They can  not absorb iron via oral unless IV.

ETIOLOGY:

TMPRSS6 mutation (45 subgroup)>>> hepcidin production disturbed>>hepcidin    >>> iron 
absorption decreased>>>IRIDA
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Iron refractory- iron deficiency anemia(IRIDA):

CLINICAL FEATURE:

Microcytic &hypochromic anemia plus sharp drop in ferritin in early childhood

Hematologic response to standard oral iron is disappointing.

In IRIDA usually has no symptoms in early neonatal period.

IRIDA is found during screening.

Growth and development are normal despite ID.

SIBLING maybe affected but usually is sporadic.

Note: the anemia and microcytosis tend to improve with age because greater iron demand for growth 
during childhood.

Until adulthood may be not be diagnosed.
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Iron refractory- iron deficiency anemia(IRIDA):

Laboratory findings:

Moderate to sever microcytic and hypochromia anemia

Hb around 6-9 gr/dl

MCV 45-65 FL

PBS: Like IDA:   MICROCYTIC/HYPOCHROMIC

RDW   

FERRITIN    (sever Hypoferremia) Or (low-normal but high relative to degree of ID)

transferrin saturation<5%
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Fe challenge test may be help to diagnosis IRIDA.

Screening TMPRSS6 mutation for genetic diagnosis

Serum hepcidin is high.

FDA didn’t approved hepcidin as a marker fro diagnosis
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Differential diagnosis of IRIDA:

AQUIRED IDA

THALASSEMIA

GL bleeding loss

Poor iron diet 

Acquired intestinal disorders (Celiac,IBD, H.pylori…)

SLC11A2 mutation>>erythroblasts and macrophages has problem to use iron and have iron overload

Hereditary atransferinemia (transferrin is zero or too much low)>> deposit iron in paranchyma

Anemia of chronic disease(ACD)  lead to increase hepcidin BUT serum iron is normal or high

mimic IRIDA include :

Castleman disease, lymphangiomas, autoimmune gastritis, H. pylori infection, and mutations in KCNQ1
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Treatment od IRIDA:

PARENTERAL THERAPY:

In spite of increase iron stores during IV therapy, the hematologic response is low and not 
completely corrective because defects in macrophages and high  serum hepcidin which both 
prevent iron absorption.

Iron overload is POSSIBLE danger for  people with IRIDA.


