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Training objectives

• Mandatory elements for giving a genetic counselling for 
haemoglobinopathies

• Identifying a couple at risk for a major haemoglobinopathy
• Referring to available recommendations
• Genetic counselling for a haemoglobin S carrier
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Haemoglobinopathies



Haemoglobinopathies

• Thalassaemias α et β • Haemoglobin variants

Decrease in globin chain production,
𝛂 or β

Abnormal globin chain 
𝛂 , β or 𝛄

N.B. Several variants are produced in less amount >> 
thalassaemia (e.g. Hb E, Hb Constant Spring)
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Haemoglobinopathies: screening

5

• In Belgium = rare disease but not for heterozygotes (healthy carriers) 
Haemolysis

Ketelslegers O. et al. Belg J Hematol 2015;6(4):135-41
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See newborn screening that is included in the 
newborn screening for metabolic disorders 
since first January 2023 in Fédération Wallonie Bruxelles

No date given for Flanders Region.
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Haemoglobinopathies: 
population at risk

Malaria

Variants
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Father
Heterozygote

Mother
Heterozygote

Normal

Variant

PARENTS

Risk

Normal Trait Trait Disease

GENE

Autosomal recessive disorders

Thalassaemia
transfusion-dependent

Sickle cell anaemia/disorder

Healthy carrier
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Message
• Preconceptionnal or antenatal screening for 

haemoglobinopathies is useful for the patient, the couple and 
the descendants
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What is mandatory to screen for, who 
and how?
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Risk
Thalassaemia 
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Risk
Sickle cell disease 
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Guidelines Belgian Hematology Society – RBC committee
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Screening in Belgium
pre-conceptionnal or antenatal
targeted not universal (all women)

Prenatal, preimplentation diagnosis

Genetic counselling
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Be aware of the evolution of the treatments 
(new drugs, gene therapy)



How and for whom? Recommendations
(KCE, BHS, Guide de consultation prénatale 2022 ONE/CRGOLFB)

Screening at distance from blood transfusion

All women Complete blood count, ferritin (CRP)

If at least one of risk factor
• MCH< 27 pg in absence of iron deficiency
• Clinical signs, diagnosis of a major haemoglobiopathy
• Population at rik
• Partner (Progenitor) – population at risk*

Complete blood count, ferritin (CRP)
Separation of Hb fractions and, Hb A2 and Hb F 
quantification
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(*) Item not present in  KCE report 248BS– 2015: 
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Message
• Preconceptionnal or antenatal screening for haemoglobinopathies

• Simple and routinely available tests can be used for screening
• To be done in  the population at risk if can be defined (third generation …), 

otherwise universal (systematic)
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Screening tests for 
haemoglobinopathies?



Recommended tests

• Separation – quantification 
Hb fractions (Hb A2 et Hb F)

• Molecular biology
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• Thalassaemias α et β
• Carriers

• Hb variants
• Carriers

Ø CBC normal or not
q ± MCH < 27 pg (25 pg)
q ± Microcytose
q ± Anaemia

Ø CBC most often normal

Separation –quantification 
Hb fractions
• Molecular 

biology(prenatal 
diagnosis, rare Hb variant)



Separation and quantification Hb fractions: 
% Hb A2/% Hb F + interpretation by the clinical biologist
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First screening 
test must detect
(confirm with a 
second test, same sample, 
other technique)
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October 2017
Public Health England leads the NHS Screening Programmes
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Genetics in Belgium

https://gentest.healthdata.be/
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Request for a test

NEED to have the clinical 
phenotype and laboratory 

findings !
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For molecular sequencing we need 
information
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Hb A2 2.6% 
Hb F < 0.5%

??
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Case 1: a gynaecologist prescribes a Hb 
electrophoresis for a patient, 24 y.o. 6 weeks 
pregnancy, Asian origin
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HbA2 2.2% (2.1% - 3.2%)
Hb F 0.6 % (< 1.5%)
Hb A 97 %
Absence of a Hb variant

CZE kit haemoglobin:

Do you have enough information for a genetic counselling?
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Screening for 𝛂-thalassaemia
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Alpha° = MCH < 25 pg

24

Molecular genetics of alpha-thalassaemias P. Aguilar Martinez and B. Gulbis DOI: 10.1002/9780470015902.a0022439.pub2

Alpha+ = MCH 25-26.9 pg

(or low MCH)

http://dx.doi.org/10.1002/9780470015902.a0022439.pub2


Case 2: a general practitioner proposed an 
antenatal screening (9 w. pregnancy)
• Request/Results
• Complete blood count MCH 24 pg; Hb 10.1 g/dL
• Ferritin 105 ng/mL >> Ok
• Separation Hb fractions
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HbA2 5.1 % (2.1 – 3.2%)

Risk of 𝛽-thalassaemia trait
>> partner to be tested; 
final diagnosis= molecular biology

What do you propose to complete the assessment?



Case 3: a general practitioner proposed an 
antenatal screening (9 w. pregnancy)
• Request/Results
• Complete blood count MCH 28 pg; Hb 12.1 g/dL
• Ferritin 105 ng/mL >> Ok
• Separation Hb fractions
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HbA2 3.3 %

Causes minor increase in Hb A2:
• 𝛽-thalassaemia trait (silent)
• Alpha globin gene triplication
• Technical interference (+ Hb variant)
• Mutation KLF1

• Hyperthyroidism
• Megaloblastic anemia
• Antiviral treatment (HIV)
• Pseudoxanthoma



Message
• Pre-conception or prenatal counselling for haemoglobinopathies 

requires complete information: clinical and biological data (complete 
blood count, separation and quantification of Hb fractions)
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Hb S carrier: counselling?



AS – clinical data

• Benign status, healthy individuals
• « Laboratory diagnosis » - screening – family study
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AS – Recommendations?

• Genetic counselling (procreation)
• Confirmed complications

• Rare exercise-related deaths, see general population
• Systematic screening not necessary
• Apply universal precautions related to strenuous exercise

• Kidney
• Progression to renal failure (15-35% > 45 y.; risk x 2; risk decreases if alpha-thal., risk increases 

if diabetes)
• Renal medullary carcinoma (rare but imaging if haematuria)
• Screening if child, young adult with micro – macro haematuria or renal imaging 
• Refer to a urologist if adult AS with unexplained haematuria

• Splenic infarction
• Reduced deaths from malaria
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Hematology 2018 ASH 
Education program
Blood 2018; 132: 2331-2338
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AS - Recommendations

• When there is significant hypoxia (high altitude, etc.), sickling of 
erythrocytes may occur
• Hydration and mobilization if traveling by long-haul plane (valid for the 

general population…);
• If surgery, notify the anaesthesiologist of the AS status
• Hydration ++ during intensive physical exercises (valid for the general 

population…)
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AS - Recommendations

• Specific situation  : pregnancy
• Probable associations: thromboembolic complications, spontaneous 

abortions? Pre-eclampsia? Asymptomatic bacteriuria?

• Special advice for AS complaining of pain
• Consider the pain
• Look for a cause unrelated to HbS
• If necessary, refer the patient to a pain consultation
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Message
• Mainly benign condition
• Some recommendations in situations of severe hypoxia
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THE END …
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