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Consists of two alpha and two beta globin chains

Heme sits inside the globin chain and holds one

iron molecule (4 per haemoglobin)

The iron molecule reversibly binds oxygen

(allowing it to carry and give up the O2 molecule)

Consists of two alpha and two beta globin chains
Heme sits inside the globin chain and holds one
iron molecule (4 per haemoglobin)
The iron molecule reversibly binds oxygen
(allowing it to carry and give up the O2 molecule)

Reminder - this is what Hb measures!Reminder - this is what Hb measures!
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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:

HbS
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Inheritance of sickle cell disease is

autosomal recessive

Haemoglobin genes are codominant

Both alleles are expressed independently,

which means they both  create

haemoglobin

HbS is made less efficiently than HbA - this

is compensated in trait

Inheritance of sickle cell disease is
autosomal recessive
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Both alleles are expressed independently,
which means they both  create
haemoglobin
HbS is made less efficiently than HbA - this
is compensated in trait
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Vaso-occlusion
Sickled cells are rigid and non-

deformable. They can get stuck in
small vessels leading to

ischaemia, organ damage and
pain
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Haemolysis
The abnormal sickled cells are destroyed through
intravascular haemolysis. The lifespan of a sickle

cell is around 10 days.

Haemolysis causes local vascular damage and
promotes systemic inflammation

Haemolysis
The abnormal sickled cells are destroyed through
intravascular haemolysis. The lifespan of a sickle

cell is around 10 days.

Haemolysis causes local vascular damage and
promotes systemic inflammation
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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

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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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.

WHAT HAPPENS IN
THALASSAEMIA?

Treatment is with regular blood transfusion and iron
chelation
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This patient with sickle cell disease has come

to the ED saying she has 9/10 pain in her right

leg after being at the gym yesterday.

What’s going on?

This patient with sickle cell disease has come
to the ED saying she has 9/10 pain in her right

leg after being at the gym yesterday.

What’s going on?
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ACUTE PAINFUL
CRISIS
ACUTE PAINFUL
CRISIS

An acute insult (e.g. cold, infection, hypoxia, trauma) prompts

red cells to sickle and cause vaso-occlusion. This leads to

ischaemia and acute severe pain.

An acute insult (e.g. cold, infection, hypoxia, trauma) prompts
red cells to sickle and cause vaso-occlusion. This leads to
ischaemia and acute severe pain.

MechanismMechanism

Opioid analgesia within 15

minutes of presentation for

moderate to severe pain

Opioid analgesia within 15
minutes of presentation for
moderate to severe pain

Closely monitor observations,

early warning score and pain

score

Closely monitor observations,
early warning score and pain
score

Regular sedation score while

using opiates

Regular sedation score while
using opiates

Early discussion with

haematology team

Early discussion with
haematology team

Can happen in any bone, but most common in limbs, back,

ribcage/sternum.

Can happen in any bone, but most common in limbs, back,
ribcage/sternum.

Most common sitesMost common sites

Pain is related to acute ischaemia and is excruciatingly painful.

Listen to your patient and treat appropriately. Patients may not

show their pain as you would expect.

Pain is related to acute ischaemia and is excruciatingly painful.
Listen to your patient and treat appropriately. Patients may not
show their pain as you would expect.

Type of painType of pain
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CHOICE
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Or PCA?



SUPPORTIVE MEDICATIONSUPPORTIVE MEDICATION

AntiemeticsAntiemetics

AntipruriticAntipruritic

ThromboprophylaxisThromboprophylaxis
LaxativesLaxatives

NaloxoneNaloxone



OTHER
CONSIDERATIONS
OTHER
CONSIDERATIONS

IV fluids and input/output

monitoring

IV fluids and input/output
monitoring

CXR if chest pain or O2

requirement

CXR if chest pain or O2
requirement

Low threshold for antibiotics to

cover encapsulated/atypical

organisms and septic screen

Low threshold for antibiotics to
cover encapsulated/atypical
organisms and septic screen

Send bloods including group

and screen and

haemoglobinopathy screen

Send bloods including group
and screen and

haemoglobinopathy screen

Give supplementary oxygen

if O2 sats <95%

Give supplementary oxygen
if O2 sats <95%



This is near-universal in all SCD
patients.

URINE CONCENTRATION DEFECTS
(HYPOSTHENURIA)
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(HYPOSTHENURIA)



OTHER
CONSIDERATIONS
OTHER
CONSIDERATIONS

IV fluids and input/output

monitoring

IV fluids and input/output
monitoring

CXR if chest pain or O2

requirement

CXR if chest pain or O2
requirement

Low threshold for antibiotics to

cover encapsulated/atypical

organisms and septic screen

Low threshold for antibiotics to
cover encapsulated/atypical
organisms and septic screen

Send bloods including group

and screen and

haemoglobinopathy screen

Send bloods including group
and screen and

haemoglobinopathy screen

Give supplementary oxygen

if O2 sats <95%

Give supplementary oxygen
if O2 sats <95%



OTHER
CONSIDERATIONS
OTHER
CONSIDERATIONS

“Should I X-ray the painful

limb?”

“Should I X-ray the painful
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Not really helpful in diagnosing simple pain crisis

Consider if clear non-sickle related indication e.g.

concern for fracture

If persistent pain despite analgesia and

fever/raised CRP - consider X-ray (but MRI better

for osteomyelitis)

Not really helpful in diagnosing simple pain crisis
Consider if clear non-sickle related indication e.g.
concern for fracture
If persistent pain despite analgesia and
fever/raised CRP - consider X-ray (but MRI better
for osteomyelitis)
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DO I NEED TO ADMIT PATIENTS
WITH PAINFUL CRISIS?
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If requiring parenteral opiates - yes

If intercurrent illness - yes

If not responding as you would expect - yes

If patient concerns - yes
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If in doubt, speak to
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The same patient has been in hospital for

two days. Her pain is improving but she has

suddenly deteriorated with a new oxygen

requirement, cough and fever.

The same patient has been in hospital for
two days. Her pain is improving but she has
suddenly deteriorated with a new oxygen

requirement, cough and fever.
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An acute insult on the lung prompts hypoxia, which causes

sickling, which leads to more hypoxia, which leads to sickling...
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Perform CXR if chest pain or
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The definition of acute chest syndrome (ACS) is new infiltrates

on CXR with fever and/or respiratory symptoms.

The definition of acute chest syndrome (ACS) is new infiltrates
on CXR with fever and/or respiratory symptoms.

Patients may appear well at first but have an escalating early

warning score, oxygen requirement or pain. Potential to rapidly

deteriorate

Patients may appear well at first but have an escalating early
warning score, oxygen requirement or pain. Potential to rapidly
deteriorate
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MechanismMechanism
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Clinical presentationClinical presentation

Give supplementary oxygen if

oxygen saturations are <95%

on air

Give supplementary oxygen if
oxygen saturations are <95%
on air
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ACUTE CHEST SYNDROME
- THE USUAL STORY
ACUTE CHEST SYNDROME
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Attended ED with back, leg and
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Sats 99% on room air

CXR - clear

Looks very well

Attended ED with back, leg and
chest pain
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CXR - clear

Looks very well
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New O2 requirement - 4L nasal

cannula

Chest pain settling slightly

New mild cough

Sats 91% on room air, 99% on 4L

CXR - bibasal atelectasis
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New mild cough
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CXR - bibasal atelectasis

Day 2Day 2

Found with dropped GCS next

morning

Sats 85% on 4L O2 - put on 15L

non-rebreathe

Transferred to ITU

CXR - left basal consolidation

Found with dropped GCS next
morning

Sats 85% on 4L O2 - put on 15L
non-rebreathe

Transferred to ITU
CXR - left basal consolidation

Day 3Day 3



ACUTE CHEST SYNDROME
- THE USUAL STORY
ACUTE CHEST SYNDROME
- THE USUAL STORY
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Supplementary oxygen
Adequate analgesia but avoiding sedation
Incentive spirometry
Treatment of underlying cause (e.g. antibiotics)

Supplementary oxygen
Adequate analgesia but avoiding sedation
Incentive spirometry
Treatment of underlying cause (e.g. antibiotics)

Likely to consider blood transfusion - top up
or exchange

This is a HAEMATOLOGY CONSULTANT

DECISION

Likely to consider blood transfusion - top up
or exchange

This is a HAEMATOLOGY CONSULTANT
DECISION

MANAGEMENT OF
ACUTE CHEST
SYNDROME

MANAGEMENT OF
ACUTE CHEST
SYNDROME
Initially:Initially:

If deteriorating or very unwell:If deteriorating or very unwell:



Case ThreeCase Three

This 21 year old man has attended the

emergency department with an unwanted,

sustained and painful erection.

This 21 year old man has attended the
emergency department with an unwanted,

sustained and painful erection.



PRIAPISMPRIAPISM

The venous drainage from the penis becomes dysfunctional due

to nitric oxide depletion and sickling. Trapped blood causes pain

like compartment syndrome. This is a very common complication

in adolescent and young adult males.

The venous drainage from the penis becomes dysfunctional due
to nitric oxide depletion and sickling. Trapped blood causes pain
like compartment syndrome. This is a very common complication
in adolescent and young adult males.

MechanismMechanism

Urgent discussion with both

haematology and urology

teams

Urgent discussion with both
haematology and urology
teams

Hyper-hydration can be

helpful as a conservative

measure

Hyper-hydration can be
helpful as a conservative
measure

Needle drainage may be

required to achieve resolution

Needle drainage may be
required to achieve resolution

Stuttering priapism: recurrent episodes last for less than 4

hours and self-resolve. Penis may not be fully erect. Can precede

fulminant priapism

Fulminant priapism: Fully erect penis with soft glans. Severely

painful and lasting >4 hours.

Stuttering priapism: recurrent episodes last for less than 4
hours and self-resolve. Penis may not be fully erect. Can precede
fulminant priapism
Fulminant priapism: Fully erect penis with soft glans. Severely
painful and lasting >4 hours.

Types of priapismTypes of priapism

Patient will have already tried

conservative measures - warm

bath, exercise, simple analgesia

Patient will have already tried
conservative measures - warm
bath, exercise, simple analgesia

Aims of treatmentAims of treatment

Treatment aims to preserve erectile function. Significant damage

can start to occur at around 6 hours.

Treatment aims to preserve erectile function. Significant damage
can start to occur at around 6 hours.
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Patient will have already tried
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bath, exercise, simple analgesia

The venous drainage from the penis becomes dysfunctional due

to nitric oxide depletion. Trapped blood causes pain like

compartment syndrome. This is a very common complication in

adolescent and young adult males.

The venous drainage from the penis becomes dysfunctional due
to nitric oxide depletion. Trapped blood causes pain like
compartment syndrome. This is a very common complication in
adolescent and young adult males.

Aims of treatmentAims of treatment

Treatment aims to preserve erectile function. Significant damage
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can start to occur at around 6 hours.



PRIAPISM - MANAGEMENTPRIAPISM - MANAGEMENT

T shunt procedureT shunt procedureNeedle aspiration +/- irrigationNeedle aspiration +/- irrigation

Medical managementMedical management



My patient with sickle cell disease has

presented with a history of new onset

aphasia this morning.

What do I need to do?

My patient with sickle cell disease has
presented with a history of new onset

aphasia this morning.

What do I need to do?

What would your
immediate

management be?

What would your
immediate

management be?



STROKESTROKE

24% of patients with sickle cell disease have a stroke by age 45

Children with SCD are 333 times more likely to develop a stroke

Around half of patients with stroke will get a recurrent episode

within 1-2 years without appropriate management

24% of patients with sickle cell disease have a stroke by age 45
Children with SCD are 333 times more likely to develop a stroke
Around half of patients with stroke will get a recurrent episode
within 1-2 years without appropriate management

The odds are highThe odds are high

Urgent CT imaging to rule out

haemorrhagic stroke

Urgent CT imaging to rule out
haemorrhagic stroke

Red cell exchange transfusion

can terminate the episode

Red cell exchange transfusion
can terminate the episode

Adult patients with stroke

symptoms may be considered

for thrombolysis as per stroke

pathways (specialist decision)

Adult patients with stroke
symptoms may be considered
for thrombolysis as per stroke
pathways (specialist decision)

Majority of strokes are ischaemic, but haemorrhagic more

prevalent in 20-30s 
Majority of strokes are ischaemic, but haemorrhagic more
prevalent in 20-30s 

Ischaemic vs haemorrhagicIschaemic vs haemorrhagic

Urgent discussion with

haematologist and

stroke/neurology clinician on

call

Urgent discussion with
haematologist and
stroke/neurology clinician on
call

Haemolysis causes local inflammation, increased endothelial

adhesion, vasoconstriction, hypoxia, sickling and eventually

ischaemic stroke

Haemolysis causes local inflammation, increased endothelial
adhesion, vasoconstriction, hypoxia, sickling and eventually
ischaemic stroke

PathophysiologyPathophysiology

There are many other - less common - neurological

complications of sickle cell disease

There are many other - less common - neurological
complications of sickle cell disease



ACUTE (ON CHRONIC) ANAEMIAACUTE (ON CHRONIC) ANAEMIA

What should we look
for?

What should we look
for?



ACUTE (ON CHRONIC) ANAEMIAACUTE (ON CHRONIC) ANAEMIA

Shall I think of the
usual culprits?

Shall I think of the
usual culprits?



ACUTE (ON CHRONIC) ANAEMIAACUTE (ON CHRONIC) ANAEMIA

Shall I think of the
usual culprits?

Shall I think of the
usual culprits?

Well yes... but we also
need to think outside

of the box!

Well yes... but we also
need to think outside

of the box!



APLASTIC CRISIS - PARVOVIRUSAPLASTIC CRISIS - PARVOVIRUS

Check the reticulocyte count!Check the reticulocyte count!

Management - transfusion

(on haematology advice)

Management - transfusion
(on haematology advice)



This patient had a transfusion for parvovirus

3 days ago, their Hb was 36

They have presented today with a Hb of 37,

fevers and jaundice.

This patient had a transfusion for parvovirus
3 days ago, their Hb was 36

They have presented today with a Hb of 37,
fevers and jaundice.



DELAYED HAEMOLYTIC
TRANSFUSION REACTION
DELAYED HAEMOLYTIC
TRANSFUSION REACTION
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TRANSFUSION REACTION



DELAYED HAEMOLYTIC
TRANSFUSION REACTION
DELAYED HAEMOLYTIC
TRANSFUSION REACTION



DELAYED HAEMOLYTIC
TRANSFUSION REACTION
DELAYED HAEMOLYTIC
TRANSFUSION REACTION



DHTR - MANAGEMENTDHTR - MANAGEMENT

Haematinic supportHaematinic support

IV steroids and other

medications

IV steroids and other
medications

IVIGIVIG
AVOID FURTHER TRANSFUSION!AVOID FURTHER TRANSFUSION!



INFECTIONINFECTION

Patients with sickle cell disease become functionally asplenic in

the first year of life, before becoming radiologically asplenic. This

increases the risk of encapsulated organisms

Patients with sickle cell disease become functionally asplenic in
the first year of life, before becoming radiologically asplenic. This
increases the risk of encapsulated organisms

MechanismMechanism
Pneumococcus or

haemophilus infection

Pneumococcus or
haemophilus infection

Consider malaria if

appropriate travel history

Consider malaria if
appropriate travel history

Patients are offered lifelong penicillin V prophylaxis and

recommended to keep up to date with vaccinations (meningitis,

pneumococcal vaccination).

Patients are offered lifelong penicillin V prophylaxis and
recommended to keep up to date with vaccinations (meningitis,
pneumococcal vaccination).

PreventionPrevention

Risk of osteomyelitis caused

by encapsulated organisms

Risk of osteomyelitis caused
by encapsulated organisms

Yersinia enterocolitica if on

iron chelation therapy

Yersinia enterocolitica if on
iron chelation therapy



THANK YOU!THANK YOU!


