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Case historyCase historyCase historyCase history

• 30 yr old in 2nd pregnancy, EDD 14/1/16
• Booking – no αD
• 27+4 antibody screen + prophylactic 1,500iu αD 

Antibody +ve αD → flow cytometry. 0.4iu/ml 
Report “may be passive or immune. Continue prophylaxis & 
monitor as immune”

• Pregnancy remained under midwife care
• 33+4 αD 0.3iu/ml. Report 4/12/15 “suggestive of immune origin, 

continue monitoring”
• 37+3 labour, sample αD
• Following day discharged
• Day 3 post delivery, αD 87iu/ml

Baby re-admitted – bilirubin 600



Mothers, babies and blood. 28th January 2015

Case history, continuedCase history, continuedCase history, continuedCase history, continued

• Treatment x2 ex tx units
• Now abnormal posture and EEG. MRI 

shows ↑ signal basal ganglia. 
• Likely long term neurological damage
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Figure 6.2  Mechanism of RhD Figure 6.2  Mechanism of RhD Figure 6.2  Mechanism of RhD Figure 6.2  Mechanism of RhD 

Sensitisation during the 1Sensitisation during the 1Sensitisation during the 1Sensitisation during the 1stststst PregnancyPregnancyPregnancyPregnancy

ABC of Transfusion, 3rd Edition.  Edited by Marcela Contreras
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Haemolytic disease of fetus & newbornHaemolytic disease of fetus & newbornHaemolytic disease of fetus & newbornHaemolytic disease of fetus & newborn

• Range in severity - detectable only in laboratory 
→ infant with anaemia/jaundice → stillborn

• Risk of significant fetal anaemia low in 1st 
affected fetus

• Severity ↑ with each subsequent pregnancy



ABC of  Transfusion, 3rd Edition.  ABC of  Transfusion, 3rd Edition.  ABC of  Transfusion, 3rd Edition.  ABC of  Transfusion, 3rd Edition.  

Hydrops Fetalis, Medulla, Infant with 
Kernicterus
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The impact of AntiThe impact of AntiThe impact of AntiThe impact of Anti----D D D D IgIgIgIg
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Significant RBC antibodiesSignificant RBC antibodiesSignificant RBC antibodiesSignificant RBC antibodies

• What is the antibody
• many antibodies capable of causing HDFN 
• anti-D,-c,-K cause the most serious disease

• How active is the antibody
• antibody level/titre
• past history of HDFN



Mothers, babies and blood. 28th January 2015

Determination of antibody titre or levelDetermination of antibody titre or levelDetermination of antibody titre or levelDetermination of antibody titre or level

Titration:
• Serial dilution compared in parallel with previous sample
• Titre = reciprocal of the highest dilution which gives 

agglutination
• Inherently imprecise, reliant on experienced personnel

Quantitation: anti-D and anti-c
• Autoanalyser - more automated, greater reproducibility



1. Reagent cells (D or c +)

2. Bromelin + 
Methyl cellulose

3. Patient plasma (anti-D /c)

4. Flow through circuit of 
autoanalyser

5. Agglutinated cells precipitate6. Unagglutinated red cells flow through

7.Lysis of 
unagglutinated 

cells

8. Absorption measured in 
photometer



SEROLOGICAL TESTING DURING PREGNANCY

12-16 weeks
(booking)

28 weeks

at
delivery

ALL PREGNANT WOMEN

test ABO + RhD blood groups
+ antibody screen

anti-D
anti-c
K-related
antibodies no antibodies

all other 
antibodies 

ALL PREGNANT WOMEN

recheck RhD group 
+ antibody screen/test

quantificate monthly

test 2-weekly

Anti-D, anti-c, anti-K 
related antibodies

no antibodies

Cord red cell DAT.  If DAT+, do Hb and 
serum bilirubin + treat as appropriate.

test cord rbc
D group if

mother D negative.

all other
antibodies

PMdeS/mje/slides/serolts
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Haemolytic disease due to antiHaemolytic disease due to antiHaemolytic disease due to antiHaemolytic disease due to anti----c & antic & antic & antic & anti----KKKK

• Anti-c 
– c Ag common therefore immunised by transfusion

• Anti-K 
– ↓ fetal erythropoiesis →↑anaemia   ↓haemolysis
– often transfusion induced
– check husband’s K type, 

• if Kk or unknown monitor monthly/2 weekly
• If “confirmed father” K-ve (91% K –ve) ↓ monitoring
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Antibody level and risk of HDFN  Antibody level and risk of HDFN  Antibody level and risk of HDFN  Antibody level and risk of HDFN  
anti-D iu/ml

<4 - low
≥ 4 - mod
>15 - high

anti-c iu/ml
<7.5 - low
≥7.5 - mod

>20 - high
other abs - HDN unlikely when titre <32 



ABO HDFNABO HDFNABO HDFNABO HDFN

• ABO incompatible infants have ↓ Hb, ↑bilirubin
• more common in Asia, ME, S. America
• maternal IgG anti-ABO titre not predictive
• neonatal jaundice is first sign and prompts investigation
• usual O mother and A or B baby
• first incompatible infant is affected in 50% of families

If prev h/o ABO HDN
• consider fetal monitoring in subsequent pregnancy 
• hospital delivery
• cord ABO gp, DAT, bilirubin, Hb (baseline)
• do not discharge early
• community midwife to monitor baby
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Fetal Medicine UnitFetal Medicine UnitFetal Medicine UnitFetal Medicine Unit

• Refer FMU
– Level/titre anti-D > 4 or c > 7.5, other antibody titre > 32 
– rising level
– previous history of HDFN

• Investigation
– partner homozygous/heterozygous?  If heterozygous 

consider fetal genotyping of maternal blood for D (c,K) 
Caution father or partner ?

– ? evidence of fetal anaemia



Tests used by obstetricians to Tests used by obstetricians to Tests used by obstetricians to Tests used by obstetricians to 

predict fetal anaemia predict fetal anaemia predict fetal anaemia predict fetal anaemia 

Ultrasound

• placental thickness

• umbilical vein diameter

• liver length

• spleen perimeter

Doppler 

• measure fetal blood flow 

- middle cerebral artery

• useful to assess fetal maturity 

• does not identify early fetal disease -

changes visible only once hydrops has 

occurred

• weak correlation with fetal Hct/Hb

• detects early fetal anaemia
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At birth if DAT +At birth if DAT +At birth if DAT +At birth if DAT +vevevevemonitor bilirubin & monitor bilirubin & monitor bilirubin & monitor bilirubin & HbHbHbHb
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SummarySummarySummarySummary

• RBC survival ↓ by placental transfer of maternal antibody

• Clinical severity ranges from unaffected to stillborn
• Mortality ↓ since 1950’s from detection, prevention, 

monitoring and antenatal & neonatal intervention
• HDFN from Anti-D, anti-c, anti-K > other antibodies
• Low risk1st affected pregnancy. Risk ↑ future pregnancies
• Serology – detect at risk pregnancy & monitor mild HDFN
• FMU if > mild HDFN or P/H, for further Ix & monitoring 
• AN intervention – IUT or delivery
• PN intervention - phototherapy, IVIG, Ex. transfusion


