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Haemolytic Disease of the Haemolytic Disease of the 
Newborn/ FetusNewborn/ Fetus

I s a condition in which the lifespan of the I s a condition in which the lifespan of the 
infantinfant s red cells is shortened by the action s red cells is shortened by the action 
of specific antibodies derived from the of specific antibodies derived from the 
mother by placental transfer; The disease mother by placental transfer; The disease 
begins in begins in intrauterineintrauterine life and may result life and may result 
in death in death in utero.in utero.



Haemolytic Disease of the NewbornHaemolytic Disease of the Newborn

Mother s red cells 
lack Rh factor

BABY MOTHER

Rh factor on the surface 
of baby s red cells



Haemolytic Disease of the Newborn Haemolytic Disease of the Newborn 

During delivery, some of 
the baby s red cells may 
cross the placenta and 
enter the mother s 
circulation

Rh factor on the baby s red 
cells stimulates the 
mother s immune system to 
make anti-Rh antibodies

The anti-Rh antibodies 
attach to the foreign red 
cells and they are destroyed

BABY MOTHER



If the mother conceives another 
Rh-positive baby, her anti-Rh 
antibodies can cross the placenta 
and enter the baby s circulation

The anti-Rh antibodies attach to red 
cells and some are destroyed

leaving free haemoglobin

which is converted to bilirubin in the baby s liver
leading to kernicterus in the newborn baby



Prophylaxis using D immunoglobulin Prophylaxis using D immunoglobulin 

During delivery, some of 
the baby s red cells may 
cross the placenta and 
enter the mother s 
circulation

Prophylactic Anti D 
prevents the mother from 
producing her own D 
antibodies

The Prophylactic Anti D 
must be given within 72 
hours of the sensitising 
event

BABY MOTHER



1940 Landsteiner and Weiner discovered the 1940 Landsteiner and Weiner discovered the Rh Rh 
factorfactor



1941 Levine et al. tested the antibody described 1941 Levine et al. tested the antibody described 
by Landsteiner and Weiner vs. parents of HDN by Landsteiner and Weiner vs. parents of HDN 
infantsinfants

Mothers were negative for the Rh factor and fathers positiveMothers were negative for the Rh factor and fathers positive
Maternal sensitization due to an antigen crossing placentaMaternal sensitization due to an antigen crossing placenta

1945 Coombs, Mourant and Race proved HDN 1945 Coombs, Mourant and Race proved HDN 
caused by maternal antibodies crossing the caused by maternal antibodies crossing the 
placentaplacenta



Rarely detected earlier than 4 weeks after sensitisation, Rarely detected earlier than 4 weeks after sensitisation, 
but usually 8but usually 8--9 weeks 9 weeks (up to 15 weeks)(up to 15 weeks)
Weak IgM response, usually followed by IgG.Weak IgM response, usually followed by IgG.

1010--15% 15% nonnon--respondersresponders

1010--15% are very good responders15% are very good responders

Initial sensitisation dependent on Initial sensitisation dependent on dosedose
15% after 1mL15% after 1mL
6565--70% after 250mL70% after 250mL



A second exposure leads to a rapid rise in A second exposure leads to a rapid rise in 
antianti--D, 3 days onwards.D, 3 days onwards.
Usually IgG (IgG1 and/or IgG3).Usually IgG (IgG1 and/or IgG3).
Increased antibody levels and avidityIncreased antibody levels and avidity
Secondary responses require small Secondary responses require small dosedose
(< 0.3mL)(< 0.3mL)



ClarkeClarke s group from Liverpool first s group from Liverpool first 
described the possibility of prevention described the possibility of prevention 
using an antibody.using an antibody.



In 1971 and 1974 MRC working party reported on the In 1971 and 1974 MRC working party reported on the 
success of  the trials and agreed with WHO guidance success of  the trials and agreed with WHO guidance 
of 25 micrograms (125 iu) to be issued to potential of 25 micrograms (125 iu) to be issued to potential 
bleeds bleeds 



1969 post natal anti-D policy introduced

1976 + miscarriages and abortions

1981 + sensitising events in pregnancy

2002 and 2008 NI CE RAADP prophylaxis





D preparations availableD preparations available
Various doses available in UKVarious doses available in UK

250 iu, 500iu, 1250 iu, 1500 iu, 2500 iu, 5000 iu250 iu, 500iu, 1250 iu, 1500 iu, 2500 iu, 5000 iu

Standard dose is 125 iu per ml fetal cells bleed IMStandard dose is 125 iu per ml fetal cells bleed IM

MinimumMinimum dose of 250 iu < 20/40dose of 250 iu < 20/40

MinimumMinimum dose of 500 iu > 20/40 (4 ml FMH)dose of 500 iu > 20/40 (4 ml FMH)

Some Anti D IM use only some IV and IMSome Anti D IM use only some IV and IM

The IM Anti D should be given in deltoid region to ensure The IM Anti D should be given in deltoid region to ensure 
that it is in muscle and not adipose. Being given in the that it is in muscle and not adipose. Being given in the 
gluteal region increases this riskgluteal region increases this risk



Recurrent bleeds in pregnancyRecurrent bleeds in pregnancy

<< 12 weeks ?? Required12 weeks ?? Required

1212--20 weeks 250 iu every 6 weeks20 weeks 250 iu every 6 weeks

> 20 weeks 500 iu very 6 weeks + FMH > 20 weeks 500 iu very 6 weeks + FMH 
estimationestimation
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Approx 500 fetuses/year developed HDNApprox 500 fetuses/year developed HDN
2525--30 babies died from HDN30 babies died from HDN
?? Babies lost before 28/40?? Babies lost before 28/40
Approx 15/year have major permanent Approx 15/year have major permanent 
development problemsdevelopment problems

Nice made recommendations to reduce Nice made recommendations to reduce 
this this 



Routine A/N prophylaxis to be offered to all non Routine A/N prophylaxis to be offered to all non 
sensitised Rh negative womensensitised Rh negative women

To be given at 28 and 34 weeksTo be given at 28 and 34 weeks

1 dose of 1500 iu at 28 weeks is as effective1 dose of 1500 iu at 28 weeks is as effective

Any potentially sensitising events need further Any potentially sensitising events need further 
prophylaxisprophylaxis

NICE reviewed this guidance in 2008NICE reviewed this guidance in 2008





Type of event Number 
Omission or late administration 27 
Given to D positive patient 23 
Given to patient with immune anti-D 7 
Given to patient with weak D 6 
Given to mother with D neg infant 7 
Given to wrong patient 6 
Expired 9 

Other 2 
Total cases 87   

2 cases of severe HDN - 1 fatal + 1 exchange tx







Omission or late administration of PROmission or late administration of PR--DD

PRPR--D given to D Positive womenD given to D Positive women

PRPR--D given to patients with immune DD given to patients with immune D

Laboratory errorsLaboratory errors-- 47%47%
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2009

Guidelines for the Estimation of Fetomaternal Haemorrhage

Working Party of the British Committee for Standards in
Haematology, Transfusion Taskforce.

Writing group:
E Austin1, S Bates2, M de Silva3, D Howarth4, A Lubenko5, M

Rowley6, M Scott7, E Thomas8, J White9, M Williams6





Sample requirementsSample requirements
SerologySerology
TechniquesTechniques
CalculationCalculation
FollowFollow--up and confirmation of resultup and confirmation of result
Quality assuranceQuality assurance



Acid Elution Acid Elution --KleihauerKleihauer

Good for screening and initial Good for screening and initial 
assessmentassessment

Very subjectiveVery subjective

Needs attention to detailNeeds attention to detail

Flow cytometryFlow cytometry

ExpensiveExpensive

Used as reference methodUsed as reference method

Appears more accurateAppears more accurate

Method to confirm volume of FMHMethod to confirm volume of FMH

Not available to everyone quicklyNot available to everyone quickly



Reason for the sampleReason for the sample
Sensitising event, post delivery, other reasonSensitising event, post delivery, other reason

Result of FMH in mL fetal cellsResult of FMH in mL fetal cells
Avoid Avoid positivepositive and and negativenegative

Advice about antiAdvice about anti--D immunoglobulin required D immunoglobulin required 
(standard dose, additional dose)(standard dose, additional dose)
Advice regarding followAdvice regarding follow--up samples to check for up samples to check for 
clearanceclearance
Communication and reporting of results very Communication and reporting of results very 
importantimportant



Care required with AECare required with AE

Hb F increases in pregnancy but not normally a Hb F increases in pregnancy but not normally a 
problemproblem

Can be raised in some genetic disordersCan be raised in some genetic disorders

Do Flow estimation if in doubtDo Flow estimation if in doubt



Timing of samples takenTiming of samples taken

Dangers of mislabellingDangers of mislabelling

Cord and Maternal group Cord and Maternal group 
to be doneto be done

If same groupIf same group-- MCVMCV

Alkali denaturation test Alkali denaturation test 
(APT)(APT)



To see if all D negative women have had a FMH test To see if all D negative women have had a FMH test 
at the appropriate time and that, if fetal cells are at the appropriate time and that, if fetal cells are 
detected, appropriate action is takendetected, appropriate action is taken

Compare the results of confirmatory tests with the Compare the results of confirmatory tests with the 
initial quantificationinitial quantification

Audit the followAudit the follow--up procedures in the small number up procedures in the small number 
of women requiring additional antiof women requiring additional anti--DD



When is immune Anti D prophylactic Anti DWhen is immune Anti D prophylactic Anti D
Does PRD  affect the Kleihauer resultsDoes PRD  affect the Kleihauer results
How do we assess a DCT + if PRD givenHow do we assess a DCT + if PRD given
High Hb F what do we do for screening High Hb F what do we do for screening 
Right sample in bottle look at CG dataRight sample in bottle look at CG data
Effective communicationEffective communication
Electronic issue in PRD patientsElectronic issue in PRD patients



Australian paper (Bradley et al MJA 2006; 184 (12) :611Australian paper (Bradley et al MJA 2006; 184 (12):611--
613)613)

Retrospective study > 5000 DRetrospective study >5000 D-- women FMH results by flowwomen FMH results by flow

Proposing reduction of post natal dose to 250iu antiProposing reduction of post natal dose to 250iu anti--DD



Fetal genotyping for all pregnancies where Fetal genotyping for all pregnancies where 
mother is D negative mother is D negative 

40% D negative mothers will not need 40% D negative mothers will not need 
RAADPRAADP



Potential therapy using Rh peptides administered Potential therapy using Rh peptides administered 
as nasal sprayas nasal spray
Mucosal toleranceMucosal tolerance

Activation of immune regulationActivation of immune regulation
Prevent or switch off immune responsePrevent or switch off immune response

Could be used as prophylaxis and to treat Could be used as prophylaxis and to treat 
women already sensitisedwomen already sensitised
Progressing to clinical trials Progressing to clinical trials 

Research at University of Aberdeen Research at University of Aberdeen --ScotlandScotland



Right sampleRight sample

Correct fetal cell countCorrect fetal cell count

Appropriate dose of Anti DAppropriate dose of Anti D

Given in appropriate timescaleGiven in appropriate timescale

Give appropriate adviceGive appropriate advice


