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Definition - fetal/neonatal rbc lifespan by placental 
transfer of antibodies from mother

a positive DAT only denotes rbc coated with antibody

must have a Hb +/- bilirubin

HDFN can range in severity from detectable only in 
laboratory tests, to birth of infants with anaemia and 
jaundice to stillborn



Stillbirth with Hydrops 
Fetalis
Figure 6.5, ABC of  
Transfusion, 3rd Edition.  
Edited by Marcela Contreras



Figure 6.4.
ABC of Transfusion, 3rd Edition.  Edited by Marcela Contreras



Figure 6.3
ABC of Transfusion, 3rd Edition.  Edited by Marcela Contreras



Mortality due to HDFN 1956-1999 
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NICE estimate of problem for 2005 
- UK - 65,000 D+ babies with D- mothers, 1% 

sensitised (650)
- In England & Wales (taking account of 

subsequent pregnancies) estimated 520 
require close monitoring. Of these -
- 10-12% require IUT 
- 37 fetal/neonatal deaths
- 21 children minor developmental problems
- 8 children major developmental problems
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Risk of significant fetal anaemia low in 1st 
affected fetus
Severity with each subsequent pregnancy
If previous hydrops/stillbirth, 90% chance next D+ 
fetus, if untreated, will die in utero
After one previous stillbirth at term subsequent 
stillbirths occur < 35 weeks and < 32 weeks if > 
one stillbirth
Aim to intervene ~ 10 weeks before previous IUT, 
death or birth of severely affected baby
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What is the antibody
many antibodies capable of causing HDFN 
anti-D,-c,-K cause the most serious disease
card issued

Care of obstetrician
Previous transfusion
Paternal sample
Fetal genotyping from maternal blood
How active is the antibody

antibody level/titre
past history of HDFN
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Titration:
Serial dilution compared in parallel with previous sample
Titre = reciprocal of the highest dilution which gives 
agglutination
Inherently imprecise and reliant on experienced personnel

Quantitation: anti-D and anti-c
Autoanalyser - more automated, greater reproducibility
Enzyme treated antigen +ve reagent cells + patient plasma 
passed through a circuit. Agglutinates precipitate and 
remaining cells lysed and the optical density measured. Again 
sample compared in parallel with previous.



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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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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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 
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An increase of > 50% over previous level 
indicates a significant increase
Most useful in only mildly affected previous 
pregnancies
If level/titre indicates > mildly affected refer fetal 
medicine specialist 
If previous HDFN refer fetal medicine specialist < 
20/40



15% of caucasian group O mothers will carry group A or B fetus
Difficulty in defining HDFN but approximately 15-30% are DAT positive
ABO incompatible infants particularly if DAT+ have a lower Hb, higher 
bilirubin and reticulocyte count
More common in Asia, ME, S. America
The first incompatible infant is affected in 50% of families. Severe 
disease is likely to recur.
neonatal jaundice is first sign and prompts investigation
usual O mother and A/B baby
maternal IgG anti-ABO titre not predictive

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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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



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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intravenous via umbilical cord
interval of 2-3 weeks up to 35 weeks
survival 92% non hydropic, 70% hydropic

Associated with 2% fetal loss ( if < 20 wks)

intraperitoneal if no intravenous access

50% require top up transfusion at ~ 1 month
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Mothers with red cell antibodies
Cord Blood DAT
If positive check Hb and bilirubin observe for 
HDN for 48-72h

D negative with no immune anti-D
Cord D group (not including DVI)
DAT will be positive if RAADP has been given 
and is therefore not recommended







May 2008

IVIG may be used in selected cases of HDN with worsening 
Hyperbilirubinaemia (grade B, level III evidence)
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Compatible with maternal sample
repeat donor
group  -antigen negative
K negative
HbS negative
plasma reduced
no IAT reactive rbc antibodies/ no HT anti-A or B
< 5 days old 
irradiated therefore use within 24 hrs 
CMV negative

Exch: hct 50 -55% IUT: hct > 70%
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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 
Antenatal intervention IUT or delivery
Post natal intervention - phototherapy, IVIG, Ex. 
transfusion


