Pregnancy and Sickle

Cell Anaemia

Dr Joey Lam (Medical Obstetrics Fellow)

Acknowledgement of Country

We acknowledge the traditional custodians of the land on which our health
service is built, those of the Taungurung and Wurundjeri people, and we

acknowledge their continuing connection to land, waters and community. We
pay our respects to the people, the cultures and the Elders past and present.



Capacity to manage babies >30 weeks gest
ICU and Anaesthetics on site

Most medical and surgical specialialties (exce

An n ua I for Cardiac Surg and Neurosurg)

Re po rt Medical Obs_tetrics offered as an inpatient and
consult service
2022-23

Northern Health Cultural and Linguistically diverse; 50 in ho

interpreters for ~ 100 languages

Outline

e Case Presentation

mm Sickle Cell Disease in Pregnancy

= Questions and Discussion




Case

SHx
22yo F G1P0O 33 (EDD 29/10/25) Born in Lebanon and migrated from
_ Late booking at 33 weeks, GP care Australia in May 2025 to be with mother
only up until this point due to patient and siblings during pregnancy
preference Husband remained in Lebanon, plans to
- Med Obs admission 12/09/25 to move to Australia when able
facilitate antenatal assessment Arabic speaking; limited understanding

of SCD

# Sickle Cell Disease

. Genetics Review
- Dxin Lebanon

- Hydroxyurea for back pain (bone Partner; tests in Lebanon, negative HbS
crisis), ceased when pregnant

- No hx of stroke or ACS

- No hx of transfusions

-2 crises in total; IV fluids

FULL BLOOD EXAMINATION SPECIMEN: WHOLE BLOOD \
Latest Result
Collected Date 10/09/25 11/09/25 12/09/25
Collected Time 17:59 08:34 09:26
Reported Date 12/09/25 11/09/25 12/09/25
Reported Time 11:45 10:15 11:49
Request 3914674 3915433 3917344 Reference Unit
Hb 90 L 82 L 79 L (113-160) g/L
© 2.80 L 2.54°1 2.51 L (3.60-5.30) x10I2/L
HCT 0.26 L 0.24 L 0.24 L. (0.32-0.46) L/L
MCV 93 95 95 (80-97) fL
MCH 32.1 32.1 31.5 (27.0-34.0) pg
MCHC 346 339 331 (320-360) g/L
RDW 19.9 H 20.3 H 19.8 H (11.0-14.0) %
NRBC 0.2 H 0.1 H 0.1 H (0.0-0.0) x10%9/L
Tot. Protein See note 63 62 (60-80) g/L
Albumin 32 L 29 L 29 L (33-46) g/L
Cclohilin 24 23 (22_40) o /T
I Bilirggin 28 H 37 H 30 H (< 21) gmgl‘l
ALP 209 H 213 H 214 H (35-130) U/L
ALT 25 25 29 (5-35) u/L
AST See note 47 H 63 H (5-30) u/L
GGT 15 17 16 (5-35) u/L
Iron 32 (7-32) umol/L
Transferrin 4.34 H (1.81-3.31) g/L
Transf. Sat 29 (15-50) %
Ferritin 77 75 77 (30-300) ug/L
LDH 320 H (120-250) U/L

Haptoglobin < 0.1 E (0.3-2.0) g/&




SICKLE SOLUBILITY TEST SPECIMEN: WHOLE BLOOD

12/09/25 _00.26 30717344

I Sickle Solubilitx Test Positive. I
Haemoglobin S detected. A sample has been referre or haemoglobin

electrophoresis.
THALASSAEMIA-HAEMOGLOBINOPATHY TESTING: SPECIMEN: WHOLE BLOOD

Reference Units

Hb A2 3.2 (2.1-3.2) %

Hb F 8 13.8 (< 0.6) %

Hb 8 79 L (113-160) g/L

MCV 8 95 (80-97) fL

MCH 8 SHIN5! (27.0-34.0) Pg

Ferritin: 77 (30-300) ug/L

Electrophoresis performed:

Hb Variant: Hb S

Hb Variant Percentage: 83.0

Hb H Inclusions: Test not performed

Send for DNA analysis: No

Partner Identified: No

Technical Factors Accelerated colour flow and Doppler noted throughout study
(tachycardia). Left Ventricle Normal LV size. Concentric remodelling. Normal
systolic function. No regional wall motion abnormalities. Estimated LV >
ejection fraction 60%. Fused E/A velocities secondary to tachycardia. Right
Ventricle Normal RV size. Normal systolic function. Normal pulmonary artery
pressure (25mmHg). Atria Mildly dilated LA. Normal RA size. Aortic Valve
Trileaflet aortic valve. Normal leaflet thickness. Mitral Valve Normal
leaflet thickness. Tricuspid Valve Normal leaflet thickness. Trace
regurgitation. Pulmonary Valve Normal leaflet thickness. Great Vessels
Normal aortic root diameter. Normal ascending aortic diameter. Pericardium
Normal pericardium.

Conclusions

1. Normal biventricular size with normal systolic function.
2. Mild left atrial enlargement.

3. Valve morphology and function within normal limits.

Normal TTE




Reference Result (%Pred) Z-score  Result (%Pred) Z-score %Change*

SPIROMETRY Baseline Post Salb MDI (200ug)
FEV1 (L) > 263 296 (91) -0.80 3.02 (92) -065 +2%
FVC (L) >3.01 326 (87) -1.09 3.31 (88) -098 +1%
vC (L) >3.04 313 (83) -1.45 =2 atie s
FEV1/FVC (%) >75.8 908 (104) +0.58 912 (104) +0.66 +1%
CO TRANSFER FACTOR Baseline
TLCO (ml/min/mmHg) 17.3-27.2 231 (105) +0.41
TLCO Hb (ml/min/mmHg) 17.3-27.2 273  (125) +1.67 .
KCO (ml/min/mmHg/L)  3.73-5.91 597 (125) +1.72
KCOHb (mi/min/mmHg/L)  3.73-5.91 705 (148) +3.11 ‘
VA (L) >3.84 3.87 (83) -1.58 )
Vin (L) — 323 - —
Hb (gm/dL) — 93 —

Normal respiratory function test

UREA, ELECTROLYTES AND CREATININE SPECIMEN: SERUM/PLASMA

Latest Results Normal kidney
Coln Date: 10/09/25 11/09/25 13/09/25

Coln Time:  17:59 08:34 09:30 function
Request: 3914674 3915433 3919080 Reference Units
Sodium 137 139 138 (135-145) mmol/L
Potassium See note 4.3 4.1 (3.5-5.2) mmol/L
Chloride 108 109 109 (95-110) mmol/L
Bicarbonate 17 L 20 L 21 L (22-32) mmol/L
Anion Gap 14 12 (9-16) mmol/L
Urea 2.1 L 2.0 L 1.4 L (2.5-7.2) mmol/L
Creatinine 31 L 33 L 31 L (45-90) umol/L
eGFR > 90 > 90 > 90 (> 89) mL/min/1.73m2
URINE CHEMISTRY SPECIMEN: URINE
Latest Results Minimal
Coln Date : 13/09/25 q q
Coln Time : 23:00 proteinuria
Request: 3919903 Reference Units
Period: Random hours
Creatinine 3.6 mmol/L
Protein 0.09 g/L
Prot./Creat 25 (< 30) mg/mmol
Albumin 18 mg/L

Alb./Creat 5.0 H (< 3.5) mg/mmol




US OBSTETRIC AFTER 22 WEEKS (2ND OR MORE)

CLINICAL HISTORY:

Clinically-established EDD: 29/10/25

Current gestational age: 33 weeks ldays

Indication for scan: 1st presentation. Haemoglobin 82.

FINDINGS:

There is a single live fetus in cephalic presentation with a fetal heart

rate of 136 bpm.

Biometry
: 8.3 cm ( 55th centile)

HC: 30.6 cm ( 49th centile)

AC: 30.1 cm ( 75th centile)

FL: 6 cm ( 13th centile)

EFW: 2,143 g ( 43rd centile)

Umbilical Artery Pulsatility Index: 0.8 (normal)

The amniotic fluid volume was normal with a deepest vertical pocket of 6.3

cm.

The placenta is fundal/posterior . Distance from internal os was unable to
be assessed as the inferior margin was obscured.

The cervix was not well visualised .

Fetal movements were noted on today's scan .

CONCLUSION:
Single live fetus in cephalic presentation at 33 weeks and 1 days
gestation.

-
The EFW is on the 43rd centile for gestation with normal amniotic fluid
and normal umbilical artery Doppler measurements.

Case: Planning

Th]S « Education and counselling
A d m.ISS-Ion « Blood transfusion; phenotyped and matched, CMV+

» Weekly Haematology Review

Outpatient RGNS

« Antenatal scans

Crisis and « Midwives, 0+G, ICU, Medical Obstetrics,
. . Haematology, Anaesthetics, MFM, Paediatrics,
B] rth] ng Infusion Centre and Blood Bank team
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MDM 1: Disposition for admission

Low threshold for admission

pregnancy symptoms Haem, Anaes

Attends for any other

¥ )
ng Attends with preterm labour obstetric admission with Med Obs,
il
reason

Med obs admission with 0+G, Haem

MDM 2: 10L Planning

During weekdays and during hours

Staff and team to see patient at earliest opportunity

Minimise risk of sickling

« Usual vigilance of monitoring vitals, regular blood tests

« Keep patient warm (e.g. blankets, warm IV fluids)

« Strict fluid balance, aim positive fluid balance

« Continuous monitoring of saturation and minimize risk of hypoxia

« Early effective epidural analgesia

« IV antibiotics early if febrile, tachycardia or prolonged rupture of membranes

Continuous intrapartum CTG monitoring

Active management of third stage




MDM 3: Postnatal Management

« Vitals and Blood tests
» Keep patient warm
« Positive Fluid balance
« Effective analgesia

mobilization
 VTE prophylaxis

Early recognition and minimise risk of sickling

» Minimize risk of infection; encourage breast feeding, early

Register with Spleen Australia for vaccinations

Case

38 weeks and 4 days Positive fluid balance

SROM and in early labour, syntocin
commenced

Key team members met patient

sited by anaesthetics
IV Abx for PROM

Mon. 20 Oct. 25 AM

Epidural migrated; pain +++ --> re-

Vaginal delivery, 80ml blood loss,
healthy baby girl 2.9kg

AE well

Mon. 20 Oct. 25 PM




Postpartum

» Good analgesia
» Hydration
« VTE prophylaxis

Discharged 5 days post partum

Case

» Education on reducing mastitis risk

» Recommenced hydroxyurea when
ceasing breast feeding

« Registered to Spleen Australia and
vaccinations

Sickle Cell
Disease and
Pregnancy
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WHO recommendations on the
management of sickle-cell disease

during pregnancy, childbirth and
the interpregnancy period

What is normal Hb?

» Haemoglobin electrophoresis
» HbA1 95-98%
» HbA2 2-3.2%
» HbF <1%
» Others including HbS, HbC, HbE
» HbA
» Made up of 2 alpha globin chains and 2 beta globin chains («252)




Sickle Cell Disease (SCD)

» Pathophysiology

» Autosomal recessive

» Point mutation of the beta globin gene
» Single amino acid substitution (GluéVal) in the beta globin subunit

» Results with propensity for HbS to polymerise in the deoxygenated state and
consequent sickling of red blood cells

Sickle Cell Disease (SCD)

» Globally

» 300,000 children born
with SCD per year

» 7.74 million affected;
80% Sub-sahara Africa,
India, middle east,
Caribbean, South Asia
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Newborns with Sickle Cell
‘Anemia (2015)
]
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[ 10101000 » Nationally

I 1001 t0 10,000
I 10,001 t0 100,000

» Australia alone (2024);
359 cases, likely under
recorded, expected to
increase with
migration




Sickle Cell Disease (SCD)

Oxygenated erythrocyte
containing HbS

» Pathophysiology

Ischemia/stress

» Sickle Cells become
inflexible and lead to

Deoxygenated erythrocyte containing

polymerized HbS

Sickle cell P il
‘ formation l Vaso-occlusive crisis

\/
.

Acute pain
" Hyposplenism

Hypoxia/infarction/ Osteonecrosis

necrosis of vital Nephropathy

organs Acute chest synrome

++ Pain

_—> hypercaaguiopathy
Vasculopathy and
endothelial dysfunction
Inflammation
Microcirculation

—
Increased Gallstones
g bilirubin Jaundice
Hemolysis

Free plasma HbS

Inactivation of NO
and increased ROS

Pulmonary HTM
Ulcers
Cerebro-vascular
disease

Figure 1: Pathophysiological interactions between pregnancy and sickle cell disease

Sickle Cell
Disease (SCD) T

- Endothelal dysfunction
Levkocytosis
Platletactivation

Higher thrombosis risk
The sk depends on the genotype
and biood viscosity

» Clinical Manifestations
» Acute Vaso-occlusive events

Mltiple factors: i protein S
nC,uTF, andPS

» Acute pain and tissue damage
(pain crisis)

@ runctonatssienn
Usuallfomtheageof |
Syt
Saenonpe

» Repeated vaso-occlusive crisis
(VOC)

» Neuro: stroke
» Renal: chronic kidney disease

» Cardiopulmonary: pulmonary
HTN

» Musculoskeletal: Avascular
necrosis

Abbreviations: v: decrease, 1-increase, FRC: Functional Residual Capacity, Hb: haemoglobin, IUGR: intrauterine
growth restriction, PS: phosphatidylserine, RBC: red blood cell, R relative risk, 55: homozygous sickle

haemaglobin, TF tissue factor, WG weeks gestation

Diagram adapted from JosephL, et al (3.
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Increase in organ damage in the mother

Haemolysis
Vasoocclusion

Inflammation

Hypercoagulability
through
endothelium
activation

Ischaemia

End Organ
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Sickle Cell Disease (SCD)

Maternal health prior to pregnancy End organ damage
Iron overload
Chronic pain

Maternal health when pregnant Increased risk of vasoocclusive crises
Increased risk of thrombosis
Worsening anaemia
Increased risk of infection
Increased risk of placental insufficiency
(miscarriage, abruption, pre eclampsia)

Effect of SCD on foetus Foetal growth restriction
Preterm birth
Fetal death in-utero

PRECONCEPTION

»  Genotype and phenotype of woman and partner, genetic
counselling

»  Counsel regarding increased risk of complication to mother and
baby during pregnancy

»  Counsel regarding potentially reduced fertility window due to
accelerated age associated decline in ovarian reserve

»  Specialist MDT input

» Optimise organ function with relevant specialists, ?

Hyd X fusi kup (blood
Summary of Hydsyures e wanstuion worup blood rae,
. DURING PREGNANCY AND POST PARTUM
reco m men d at] o n S > Specialist MDT input, low threshold to admit

»  Prompt identification of ‘stressors’ to minimize vasoocclusive
events (e.g. Pain, Infection, hypoxia)

Documented labour plans with key stakeholders

» Blood transfusion as per usual indications; blood group
matching and CMV matched

» ?Role of red cell exchange transfusion

»  VTE prophylaxis




Conclusion

Sickle Cell Disease in pregnancy is becoming more common in Australia
Good MDT involvement from preconception through to post partum

Documentation and engagement of stakeholders as early as possible

vV v.v Vv

Vigilance and prevention to minimize escalation of sickling and associated
vasocclusive (sickling) episodes

Thoughts, questions, comments?




Thank you!




