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First, 
let’s go through 

interpretation of iron 
studies in general















Outline

• How do we interpret iron studies??
• Ferritin is low = Iron deficiency

• How to diagnose it
• Why do we care
• How to treat it
• Oral and IV options

• Ferritin is high
• Inflammation (hepatic)
• True iron overload (HH)
• How does this affect pregnancy?



Iron Absorption, Transport, Metabolism and Regulation - Biochemistry Lesson; YouTube; JJMedicine 2017



Two key players

• Transferrin
• Hepcidin

TRANSFERRIN
HEPCIDIN



Iron Absorption, Transport, Metabolism and Regulation - Biochemistry Lesson; YouTube; JJMedicine 2017



Ferritin

• “buffer”
• stores iron and releases it in a controlled fashion
• Is an acute phase reactant
• Spherical protein shell with a variable amount of 

iron as a core of ferricoxide-phosphate
• Up to 20% iron when fully saturated



Serum iron

• Very dynamic
• Reflects recent dietary intake
• Used to calculate TSAT
• IGNORE



Transferrin (or TIBC)

• Measures availability to transport iron (your buses)
• Transferrin is measured directly, TIBC is calculated – essentially gives 

you the same information
• ↑ in iron deficiency
• ↓ in inflammation (negative acute phase reactant)

TRANSFERRIN



Transferrin saturation (TSAT) - %

• Measures the ratio of iron to transferrin
• ie how full are your buses?
• Also reflected by recent intake

• best interpreted fasting
• But low is low

TRANSFERRIN



Hepcidin

• ↓ in response to iron deficiency
• ↓ in pregnancy
• ↑ following iron load
• ↑ in inflammation

• a big contributor to anaemia of chronic disease / iron restricted 
erythropoiesis

• Not a diagnostic test … but consider it as the underlying mechanism



Iron deficiency

• Ferritin is low
• OR
• Ferritin is normal AND transferrin saturation is low = FUNCTIONAL 

iron deficiency (AKA iron restricted erythropoiesis)
• Abnormal iron studies PRECEDE anaemia

• Severe iron deficiency:
• Microcytosis, then anaemia



Obstetric iron requirements

• Increased maternal erythropoiesis and metabolic activity
• Placental development and metabolic activity
• Fetal erythropoiesis, development, metabolic activity and iron loading
• 1g iron throughout pregnancy (for those going in iron replete)

Image: Zaugg et al, Biochemical Pharmacology, 2022



Diagnosis

• WHO states ferritin < 15 ug/L
• Mean ferritin concentration was 15.1 ug/L when bone marrow iron was absent
• Mean ferritin concentration was 70.4 ug/L when bone marrow iron was present

• RCPA recommends ferritin < 30 ug/L
• Ferritin < 15 ug/L has a specificity of 99%, sensitivity only 75%
• Ferritin < 30 ug/L has a specificity of 92%, sensitivity 92%

• We would recommend ferritin > 30 ug/L in pregnancy



Why is iron deficiency important in pregnancy?

• Erythropoietic effects
• Maternal anaemia
• Cardiac failure
• Fetal anaemia
• Increased risk of PPH
• Higher likelihood of requiring transfusion of blood products

• Transfusion reaction
• Antibody sensitisation for future pregnancy



Fetal iron deficiency

• Neonates born to iron deficient mothers can have iron deficiency
• Critical threshold is maternal ferritin 10-14 ug/L



Consider non-erythopoeitic roles of iron

Image: Al Naseem et al, Clinical Medicine, 2021



Iron deficiency without anaemia

• lower birth weight
• Impaired neurocognitive function (poor memory, slower processing)

• Both mothers and infants

• Depression
• Post partum iron deficiency is associated with post-partum depression

• mother-infant interactions



• Many studies looking at adverse effects of iron sufficiency vs iron 
deficiency without anaemia vs iron deficiency anaemia.

• Breakpoint is iron deficiency vs iron sufficiency, rather than anaemia

Shafir T, Angulo-Barroso R, Jing Y, Angelilli ML, Jacobson SW, Lozoff B. Iron deficiency 
and infant motor development. Early Hum Dev. 2008 Jul;84(7):479-85



Oral iron is always first line

16 cents/tablet

63 cents/tablet

53 cents/tablet

88 cents/tablet

$1.53 /dose

Minimum 60mg, minimum alternate day dosing





Iron is constipating



How often?

• Following an iron load …                     hangs around for 24 hours

• Alternate daily as effective as daily outside of pregnancy, for same 
number of tablets taken

• In pregnancy time is finite
• Definitely not BD
• Some advocate for double the dose alternate days (small studies)



Intravenous iron is SECOND LINE (T2 and T3)

• Iron deficiency anaemia AND any of the below
• Failed to respond to oral iron
• Intolerant of oral iron
• <4 weeks until delivery

• Special groups to consider
• Bariatric surgery – unable to absorb PO iron
• Transfusion is not an option
• Likelihood of PPH requiring transfusion is high
• Case by case basis - consultant discussion



Ferric carboxymaltose vs. oral iron in the treatment of pregnant women with 
iron deficiency anemia: an international, open-label, randomized controlled 
trial (FER-ASAP)

• Treatment related adverse effects were similar between 
groups

• 11% in the IV iron group vs 15% in the PO group



IV iron preparations

• 4 available in Australia
• ferric carboxymaltose (Ferinject)
• ferric derisomaltose (Monofer)
• iron polymaltose (Ferrosig injection) (IM)
• iron sucrose (Venofer) (dialysis patients)

• Indication: iron deficiency where oral administration is ineffective or 
contraindicated; or where there is a need to deliver iron rapidly.



Adverse Reactions

• Hypersensitivity
• Class effect of all parenteral iron products
• However true anaphylaxis is very rare with FCM
• Hypersensitivity may compromise maternal oxygenation
• This may lead to fetal hypoxia and a subsequent compensatory mechanism 

may result in fetal bradycardia
• TGA Update July 2021



Kounis Syndrome

• “acute allergic coronary syndrome”
• “anaphylactic acute coronary syndrome”
• “allergic angina”
• conditions associated with mast cell activation

• Allergies
• hypersensitivity and anaphylactic or anaphylactoid reactions 
• Leads to release of inflammatory mediators

• Inflammatory mediators released during a hypersensitivity reaction



Low Phosphate

• FCM causes mild asymptomatic transient hypophosphataemia
• rare risk of severe, symptomatic hypophosphataemia
• Nadir 2 weeks following infusion, returns to normal by 12 weeks
• Symptoms:

• muscular symptoms (weakness, asthenia, leading to progressive myopathy including 
cardiorespiratory compromise and death)

• neurological symptoms (tingling, altered mental status, seizures, paralysis)
• haematological changes
• fatigue

• Risk factors:
• long-term iron replacement
• lower baseline ferritin
• gastrointestinal disorders, malnutrition or other causes of phosphate deficiency (low whole 

body phosphate).



Skin discolouration

• “iatrogenic cutaneous siderosis”
• Paravenous leakage at the administration site may lead to potentially 

long lasting brown discolouration and irritation of the skin
• In case of paravenous leakage, the administration must be stopped 

immediately
• 0.68-1.3%

Canning et al, A stain on iron therapy. 
Australian Prescriber, 2020



• 35 737 unique iron infusions in 12 237 patients
• Total infusion events 3.9%
• 1.4% in FCM
• Severe adverse events were exceedingly rare

• 2 documented epinephrine administrations, both associated with iron dextran
• Higher rates of reaction in those with prior reaction, receiving the same 

formulation

March 2022



High ferritin – true overload

• True iron overload – ie Hereditary Haemochromatosis
• Excess iron deposited as haemosiderin

• Insoluble, cf ferritin
• End organ damage
• Takes many years to accumulate
• Women mostly an issue after menopause

• In pregnancy iron demands are high
• Plentiful iron stores beneficial to woman

•



High ferritin - inflammation

• Hyperferritinaemia due to inflammation
• Normal TSAT
• Consider underlying source of inflammation
• Often hepatic steatosis

• Look at Hb, MCV, TSAT
• Is there evidence of iron restricted erythropoiesis?
• Iron deficiency can co-exist with high ferritin
• In this case, PO iron unlikely to be absorbed. Consider IV especially peri-op



Case – preconception planning

• ?thalassaemia 



• 6 months of oral iron replacement



normal ranges: 

EA

GB

AJ

CC

LA

SR



Summary

• Low ferritin = iron deficiency, but normal ferritin doesn’t always = iron 
sufficiency

• Iron deficiency even without anaemia is important in pregnancy
• Oral iron is first line – COUNSEL ON ADMINISTRATION
• IV iron has it’s role (second line)
• Risks are low but real - Report any adverse events to TGA
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