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Case report : male 1941

• 1996 : liver function tests disturbed for years – repetitive TIA - sent 
to hePatologist

• Platelet count 1 197 000
• Ferritine 1693 g/L

• TSAT 64%
• Discrete cardiomegaly
• Abdominal ultrasound shows increased liver reflectivity

• WHAT ARE YOUR NEXT STEPS?



Case report : male 1941

• BONE MARROW BIOPSY ( 1996!!!)
• Essential thrombocytosis
• No marrow fibrosis
• No cytogenetic abnormalities

• Hydroxycarbamide started



Case report : male 1941

• LIVER BIOPSY ( 1996!!!)
• Periportal fibrosis
• Important siderosis mainly in the liver parenchym, Kupfer cells, iron loaded

macrophages

• Diagnosis of “primary idiopathic hemochromatosis”
• ( no further work –up done)

• Start Phlebotomies every 2 weeks i nitially



Case report : male 1941

• 11/2006 :
• Has been incompliant off and on ( family doctor now performs phlebotomies

when needed…)
• phlebotomies become hematologically difficult, in spite of being on 

anagrelide for years now
• Borderline anaemic, leukocytosis…..

• New bone marrow : dry tap, biopsy shows increase of fibrosis – no ultrasound

• 03/2008 evolution towards transfusion dependent myelofobrosis, 
10/10 matched MUD identified

• RIC transplant ( splenic irradiation, Flu Bu ATG)
• Acute and chronic GVHD ( gut , skin, hepatic)



Case report : male 1941

• Dec 2008
• GVHD reasonably controlled but dramatic increase in LFT
• Ferritin 17000 
• Phlebotomies started up again – at some point weekly ( if the GP wants to do 

it)
• Increasingly better LFT and ferritin

• Oct 2010 : 
• Acute liver failure
• Acute cardiac failure
• Died in unresponsive shock



Normal body iron distribution and storage

Andrews NC. N Engl J Med 1999;341:1986–1995,  Massachusetts Medical Society, with permission
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Regulation of Iron Uptake from the gut



Iron overload and organ loading
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Complications of Iron Overload



Organ systems susceptible to iron overload

Pituitary → impaired growth, hypogonadism 

Thyroid → hypoparathyroidism, hypothyroidism

Heart → cardiomyopathy, cardiac failure

Liver → hepatic fibrosis, cirrhosis

Pancreas → diabetes mellitus

Gonads → hypogonadism, infertility



Causes of iron overload

Primary (hereditary)
• Resulting from a primary defect in the regulation of iron balance 

(eg: hereditary hemochromatosis)

Secondary (acquired)
• Caused by another condition or by its treatment

• Anemias requiring repeated blood transfusion 
(eg: thalassemia major, sickle cell disease, myelodysplastic syndromes and other 
rare anemias such as Fanconi anemia, Black Diamond anemia..) 

• Ineffective erythropoiesis (MDS)
• Toxic ingestion

Feder JN et al. Nat Genet 1996;13:399–408
Porter JB. Br J Haematol 2001;115:239–252
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Categories of hereditary hemochromatosis

Kowdley, Kris V.; Brown, Kyle E.; Ahn, Joseph; Sundaram, Vinay ACG114(8):1202-1218, August 2019.
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Treatment

• Phlebotomies
• Initially once every 7-14 days
• When targets are met switch to maintenance ( Every 2-3 months)

• CONSIDER RED CROSS with attestation!
• GOAL : serum ferritine 50-100 ( and transferrin sat <50%?)

• Avoid vitamin C
• Diet strictly not recommended
• AVOID ALCOHOL ( risk cirrhosis x6)
• Screen for HC carcinoma ( OR 20)

• Iron chelation generally not recommended



SECONDARY 
HEMOCHROMATOSIS
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• 1 blood unit contains 
200–250 mg iron

• Iron overload occurs after 
~ 20 transfusions, leading to serum ferritin 
levels of about 1,000 µg/L

• A 60 kg thalassemia patient receiving 45 units 
of blood a year has transfusional overload of 
9g/year

• In addition, 4 mg/day may be absorbed from the 
gut = 1,5g/year

Whole blood: 0.47 mg iron/mL 
“Pure” RBCs: 1.08 mg 
iron/mL

Transfusion therapy results in 
iron overload

Porter JB. Br J Haematol. 2001;115:239-52.RBCs = red blood cells.



Repeated transfusions lead to 
iron overload
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Harmatz P et al. Blood 2000;96:76–79,  American Society Hematology, with permission 

Significant correlation between transfusion duration and 
liver iron on biopsy  (regularly transfused SCD patients)



Iron Overload



Iron Overload assessment through liver biopsy



Iron overload assessment through serum ferritin



Iron overload measurement through MRI



Need for Cardiac Imaging



Iron Chelation Therapy



Purpose of Iron Chelation Therapy



Ideal Iron Chelation Therapy



Available Iron Chelation Therapy



Effective control of iron with Iron chelation R/



Iron chelation has improved survival in 
thalassemia patients



Effective iron chemation has significantly improved
survival in Thalassemia



Impact of iron chelation therapy on cardiac
disease in Transfusion dependent thalassemia



Impact of Iron Chelation therapy in MDS

• Less easy to demonstrate!
• Other factors involved

• Age
• Comorbidities
• Infections
• Bleeding
• Risk of leukemic transformation



High serum ferritin is associated with worse
survival in MDS



Each 500 mcg/l increase in ferritin above 1000: 
30% increase in risk of dying



Iron Chelation may improve MDS patient survival



Survival with iron chemation according to IPSS



Survival in MDS according to Iron Chelation Quality



Belgian Retrospective study in MDS patients



Iron overload and outcome in allotransplant



How can iron chelation improve
hematological response



Indications for Iron Chelation Therapy

• Hemoglobinopathies
• Usually after 2-3 years of transfusion
• Or 10-20 units
• Or ferritin >1000
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