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Today we will cover

What are
haemoglobinopathies?

Basic science underlying
conditions 
How to apply this
knowledge in
understanding the
diagnosis and management
of the conditions, including
trait states

Haemoglobinopathy
screening
Investigation of microcytosis
Top things to know about
sickle cell disease and
thalassaemia
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Inheritance of variant
haemoglobins
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When to test for
haemoglobin variants

At birth - heelprick test
Family planning/antenatal - depending on results of family
origin questionnaire (FOQ) (or universal testing in high
prevalence areas)
Pre-operative in at-risk ethnic groups
At the request of the patient - e.g. premarital testing
As an investigation of microcytosis, anaemia etc.

From BSH guideline



Family origin questionnaire

From BSH guideline



28 year old planning a family
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Has been told that her mum is ‘AS’
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WHAT NEXT?WHAT NEXT?

11..Genetic testing to confirm sickle cell trait?

22..Partner testing?

33.. Take transfusion history?

44.. Inform patient?

55..Refer to haematology?
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HbASHbAS

25% chance of having a child with sickle
cell disease

(50% chance of being a carrier, 25% chance
unaffected)
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Question: what can
we do about the risk
of having a child with

HbSS?



Remain childless
Consider adoption
Gamete donation (one or both parents would not be the biological parent,
uses assisted conception techniques)
Conceive naturally, accepting the risk of the child being born with HbSS
Conceive naturally with pre-natal diagnosis and have TOP as an option if
the fetus is affected

Amniocentesis between 15-20 weeks
Chorionic villus sampling after 10 weeks

Pre-implantation genetic diagnosis (PGD)

Options - genetic counselling

Reference: https://www.england.nhs.uk/wp-content/uploads/2013/04/e01-p-a.pdf

https://www.england.nhs.uk/wp-content/uploads/2013/04/e01-p-a.pdf


Utilises IVF to select an unaffected embryo

Available for any genetic condition which is at a

10% or higher risk of being inherited (HbSS at

least 25%)

Inclusion criteria extensive, including:

Female partner under age of 40

Female BMI between 20-30

Both partners must be non-smokers

No living unaffected children

Eligible couples will be offered 3 cycles
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Quick facts about
sickle cell disease
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Patients with sickle cell disease have been

anaemic since birth

Able to tolerate anaemia with minimal side

effects

Usual Hb can range from 50-90 with HbSS, and

90-130 with HbSC

Anaemia without symptoms does not usually

require blood transfusion
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Treatments for
sickle cell disease

Hydroxycarbamide
Only oral treatment available at the time
of writing
Increases HbF, which protects against
polymerisation and sickling of red cells
Generally well tolerated
Can occasionally cause cytopenias
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This is not a disease state and individuals do not

get acute or chronic complications (in general)

To be aware:

Good to know for peri-operative

management

Precautions if extreme exercise or altitudes

Risk of renal medullary cell carcinoma - bear

in mind if presenting with haematuria

This is not a disease state and individuals do not
get acute or chronic complications (in general)
To be aware:

Good to know for peri-operative
management
Precautions if extreme exercise or altitudes
Risk of renal medullary cell carcinoma - bear
in mind if presenting with haematuria

Sickle cell trait is not seen in haematology clinicSickle cell trait is not seen in haematology clinic
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Haemoglobin is made, but the structure is different
to normal haemoglobin due to a genetic mutation
(usually affecting the beta gene). Examples include:
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Mutations in alpha or beta genes reduce the
production in alpha or beta chains. This reduces
the amount of normal haemoglobin. These
conditions are called thalassaemias.
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the amount of normal haemoglobin. These
conditions are called thalassaemias.
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Iron deficiency - most common

Approaching microcytosis



Iron deficiency - most common
If not iron deficient - think thalassaemia trait

Step 1 - history and examination
step 2 - haemoglobinopathy screen
Step 3 - genetic testing if diagnostic conundrum/alpha
thalassaemia while planning a family - to be discussed!

Approaching microcytosis
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Extramedullary
haematopoesis ensues to try

to improve anaemia

The body desperately tries to
compensate for the anaemia

by absorbing more iron,
leading to iron overload.

Treatment is with regular blood transfusion and iron
chelation

PROBLEMS WITH
THALASSAEMIA
PROBLEMS WITH
THALASSAEMIA
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Antenatal screening

If known beta thalassaemia trait or beta
thalassaemia major/intermedia - partner testing
+/- refer to genetic counselling

All others - FBC and haemoglobinopathy screen
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28 year old planning a family

Moved to the UK from Pakistan 3 years ago

She has heard about a family history of alpha

thalassaemia but she is well

Requested a test to see if she is a carrier of alpha

thalassaemia.

Here are the results...
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She has heard about a family history of alpha
thalassaemia but she is well

Requested a test to see if she is a carrier of alpha
thalassaemia.

Here are the results...
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ALPHA THALASSAEMIA TRAIT -
ARE ALL TRAITS EQUAL?
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28 year old planning a family
Moved to the UK from Pakistan 3 years ago
She has heard about a family history of alpha
thalassaemia but she is well

Requested a test to see if she is a carrier of alpha
thalassaemia.

Genetic testing required of mother +/- father -
dramatically changes management

Refer for genetic counselling



HbS carrier - refer for genetic counselling if partner also a carrier of HbS
or beta thalassaemia.

Genetic testing not required

Beta thalassaemia trait or disease - partner testing +/- genetic
counselling

Genetic testing not usually required

Alpha thalassaemia trait - partner testing required. Early genotyping to
uncover type of thalassaemia

Refer to genetic counselling if either parent is alpha-zero

In summary


