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Demands for (or losses of) iron exceeding the body’s ability to absorb
iron from the diet.

This stage results from a number of physiologic mechanisms, including
blood loss, pregnancy (in which the demands for red cell production by
the fetus outstrip the mother’s ability to provide iron), rapid growth
spurts in the adolescent, or inadequate dietary iron intake.

Blood loss in excess of 10–20 mL of red cells per day is greater than the
amount of iron that the gut can absorb from a normal diet.

Under these circumstances, the iron deficit must be made up by
mobilization of iron from RE storage sites. During this period, iron stores
—reflected by the serum ferritin level or the appearance of stainable iron
on bone marrow aspirations— decrease..



 



 
 



 
Decreased Iron Intake
Inadequate diet
Impaired absorption
Achlorhydria
Gastric surgery
Celiac disease
Helicobacter pylori infection
Duodenal bypass
Drugs that increase gastric pH
Tannins, phytates
Competing metals
Inflammation, ↑ hepcidin
 

Etiologies



Increased Iron Loss
Blood donation
Iatrogenic:
diagnostic phlebotomy for testing
Gastrointestinal bleeding
Intestinal parasites
Anatomic lesions:
hemorrhoids, gastritis, diverticulosis, varices, hiatal hernia,
Meckel diverticulum, arteriovenous malformation, peptic
ulcer
Neoplasm
Inflammatory bowel disease
Cow’s milk protein allergy (infants and children)
Use of salicylate or nonsteroidal anti-inflammatory
agents



Increased Iron Loss
Excessive menstrual flow
Gynecologic neoplasm
Bladder neoplasm
Epistaxis
Hemoglobinuria
Self-induced bleeding (autophlebotomy)
Pulmonary hemosiderosis
Tuberculosis
Bronchiectasis
Hereditary hemorrhagic telangiectasia
Anticoagulant, antiplatelet therapies
Chronic hemodialysis
Runner anemia



Increased Requirements
Infancy
Pregnancy
Lactation



 
Reproductive-aged women
Most common causes of ID and IDA:
1-HMB
2-Unreplenished losses from Previous Pregnancy
 
Menstrual blood losses account for approximately 1 mg of iron loss per day
 
Heavy menstrual bleeding (HMB)
In women is defined as loss of more than 80 ml of blood during a menstrual period
 
 





Up to 53% of women of reproductive age in at risk of IDA.

 
Screen females with HMB + Recurrent or Refractory IDA without uterine organic
lesions for congenital bleeding disorders (CBDs) such as:

Platelet function disorders
Von Willebrand disease (VWD)
 

CBDs are present in approximately 20%–30% of females with HMB and can result in
unnecessary hysterectomy.



2 Billion



CLINICAL
MANIFESTATIONS
 Signs and symptoms of ID/IDA
Fatigue, Lethargy, Chills, Dizziness, Dyspnea, Tinnitus, Pallor, Heart palpitations, Restless
legs syndrome, headache & Cognitive decline
 

        RLS
● In a 2023 series of 987 of ID, 398 (40 %) of the records mentioned RLS
● Some clinicians will give a trial of iron therapy even when iron parameters are normal
● Complete Improvement after 72 hr of treatment

 



 
 



Epithelial Lesions Associated With Iron Deficiency

 



Diagnosis & Screening



 

WHO IDA Criteria:
 

● Men : Hb < 13        (13.6)
● Nonpregnant Women : Hb < 12        (11.9)
● Pregnant Women : Hb < 11

 
In Older individuals, there's a common occurrence of vitamin B12 and folate deficiency.
Consequently, relying solely on MCV assessment isn't reliable for ruling out iron deficiency anemia in
the elderly.
 

Hepcidin is limited primarily to research settings and rarely used in the clinical setting in
some European hospital laboratories.



       EHA 2024 guideline from the screening IDA
 
● All people who menstruate
● Anyone who is pregnant
● Athletes
● Vegetarians
● Individuals with bleeding disorders or receiving an anticoagulant
● Individuals with a history of gastric surgery
● Patients with chronic infections
● Any patients undergoing major surgery
● Patients at risk for reduced access to medical care
● Older adults (especially with chronic conditions)
● Adolescents, due to increased iron requirements during growth spurts
 



Screening of adolescent and adult females of childbearing age:
 

Every 5 Years
If there is extensive menstrual blood loss, low iron intake, or a history of

ID:
 

Annually



Ferritin levels WHO (2022)
 

● Children older than 5 years, adolescents, and adults <15 ug/L        <20  
● Children younger than 5 years < 12 ug/L                                    ID <30
● Adults aged > 65 years < 45 µg/L (if not 100 µ g/L)

     mainly when specific comorbidities occur, such as CKD or CHF
     GI Guideline 2020: 45 µg/L
 

● In Pregnancy, there is No Standardized serum ferritin thresholds.
 
 

Many authors suggested 30 µg/L
Higher sensitivity (from 85% to 92%) and unchanged specificity (98%)

 
 



 

Ferritin Reflect iron stores but are rarely informative about actual iron
availability for erythropoiesis. For this reason, other parameters such as:
 

● Transferrin saturation (TSAT)
     Adults < 15 %        < 20 %
     Pediatrics < 7 %

● Soluble transferrin receptor / Ferritin (sTfR > 2)
● Percentage of hypochromic erythrocytes (% HYPO > 2.5%)
● Reticulocyte hemoglobin content (CHr < 29 pg)

 
 are useful to identify an inadequate iron supply to erythropoiesis
 
 



Median ferritin levels for increasing CRP
 

● CRP <10 (least inflammation) – Ferritin 85
● CRP 10 to 80 – Ferritin 193
● CRP > 80 (greatest inflammation) – Ferritin 342

 
Lower serum albumin also associate with higher serum ferritin levels.
 

Ferritin concentrations can increase in:
● Liver disease (including NASH)
● Obesity
● Inflammation



Modern Automated Hematology Analyzers
 
The Percentage of hypochromic red blood cells (%HYPO RBC)
Reflects iron-restricted erythropoiesis during 2-3 months ago
 
The Reticulocyte hemoglobin content (CHr)
Reflects iron-restricted erythropoiesis during 3-4 days ago  
     Used in CKD , Unaffected by inflammation, Unreliable in Thalassemia
 
Soluble transferrin receptor (sTfR) and sTfR-ferritin index
     Unaffected by inflammation, Influenced hemolysis and EPO



Celiac disease should be considered in patients:
Non-Anemic ID and all adult patients with IDA
     1 in 70 to 1 in 300 (0.3 to 1 %) in Europe

Men and post-menopausal women with IDA are at high risk of bleeding Gl lesions
and should be considered for upper and lower gastrointestinal endoscopy.

Autoimmune gastritis and H.pylori should be considered in all patients;
especially in those who do not adequately respond to oral iron.



Pre-menopausal women with IDA should be considered for Bi-endoscopy

if
● Symptoms of gastrointestinal disease
● No clear explanation for IDA, such as HMB

 
If upper and lower endoscopic studies is normal:

 

STOP More Assessment
 

except
Recurrent, Refractory, or Severe IDA

 







 
THERAPY/MANAGEMENT



ID The benefit of treating ID even in the absence of anemia is proven

is increasingly recognized in patients with some comorbidities, such as CHF.
 
 

 Oral Iron is the first line treatment in uncomplicated
cases
 
 
 







Dose 100-200 mg preferably without food;
Should be continued until the Hb normalizes which may take 6-12 weeks
Continued for at least 3 months after Hb restoration, to adequately replenish iron stores;
(with an ideal target of ferritin > 100)
 

Hb response Check Hb and Retic count after 2 weeks;
The Hb should rise by at least 1 g/dL
 
Monitoring Hb Every 3 months for 12 months then every 6 months for 2–3 years
There are insufficient data to recommend its routine use ferritin for monitoring
 



 
 







 
Heme iron polypeptide (HIP), polysaccharide iron complex (PIC), and ferric citrate
should be taken with meals; HIP and PIC are expensive but have better tolerability;
However, there are limited clinical data on both
 

Vitamin C neither enhances the hematological response nor diminishes the side effects.
 
        Under study commonly 80 mg Vitamin C       Control – 21 percent
                                                                                                       Vitamin C 80 mg – 27 percent
                                                                                                       Vitamin C 500 mg – 31 percent
                                                                                                       Coffee – 10 percent
                                                                                                       









IV IRON



Indications for intravenous iron treatment include:
 

● Intolerance to oral IRT
● Inadequate response to oral IRT (Hb < 10 by the 4 week of oral IRT)
● Rapid iron replacement (Symptomatic patient or Preoperative whenever

     less than 6 weeks is available up to surgery)
● IBD
● CKD
● CHF
● Intestinal malabsorption
● Ongoing abnormal uterine bleeding if gynecological intervention is delayed
● IDA in the 2th or 3th trimester of pregnancy
● IRIDA (Iron-refractory iron deficiency anemia)



Total amount of iron
 
Weight(kg) x (Target Hb-Patient's Hb) x 2.4 + Storage
iron
 
    Target Hb:

● Weight < 35 kg is 13
● Weight > 35 kg is 15

 
    Storage iron is calculated:

● Weight < 35 Kg is 15 mg/kg
● Weight > 35 Kg is 500 mg



Total amount of iron
 
Weight(kg) x (14 - Patient's Hb) x 2.14 + Storage
iron
 
 60 kg woman with a Hb = 8 g/dL :
Parenteral iron product is iron sucrose (C = 20 mg elemental iron/mL)
Hemoglobin iron deficit = 60 x (14 - 8) x (2.145) + 500 mg = 1272 mg
Volume of iron sucrose needed = 1272 ÷ 20 = 63.6 mL◊
 
 
 



Ferric carboxymaltose (Ferinject)
 
➢ Apply higher doses of iron at a single time
➢ A dose of 1000 mg can be repeat with re-evaluation after 4 weeks
 
● Weight ≥50 kg: 1 or 2 doses of 750 mg, given 7 or more days apart
● Weight <50 kg: 1 or 2 doses of 15 mg/kg, given 7 or more days apart
 

 European product labeling specifies a maximum single dose of 20 mg/kg of body
weight

 US Product labeling specifies a maximum single dose of 15 mg/kg of body weight
 
Other formulations
The total amount of iron calculated is given at divided doses every 1 to 2 weeks until iron
stores are replenished.
 
.



 Premedication is not recommended  before infusions except for patients:
 

● Asthma or multiple drug allergies, we often give Methylprednisolone and a H2 blocker
● Inflammatory arthritis we often give Methylprednisolone followed by a brief course of

Prednisone
 

Severe infusion reactions or higher prevalence of infections are rare.
 
Low-molecular-weight iron dextran
Test dose is recommended and infusion time of 2–6 hr
 

Should not be applied in patients with: Sepsis as bacterial growth may be stimulated
 

Reassessment  3 months after the final infusion dose
 
 
 



Iron sucrose (Venofer) is the most commonly preferred formulation
(100-300 mg/infusion in adolescents)
 
 
 
 
 

Iron dextran (INFeD)
LMW ID (100 mg multiple dose or 1000 mg single dose)
(Although the package insert specifies multiple doses; we use a single dose)





PREGNANCY



 
 



 
● Every other day dosing has been reported to increase iron absorption with higher

tolerability to GI side effects in nonpregnant women.
 

● Oral iron salts are the only IRT formulations recommended during the first trimester of
pregnancy.

 
●  IV Iron In the second trimester of pregnancy, if the Hb < 10.5 or third trimester

 
● There is no evidence-based screening time for ID/IDA during pregnancy

 
● 4 to 6 weeks after IRT initiation, testing for serum ferritin is recommended.

 



Thanks!
Do you have any questions?


