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RHESUS ISOIMMUNISATION

INCIDENCE:

PATHOPHYSIOLOGY:

Rh blood group system is 

the second most important apart 

from ABO.It consists of 50 

defined blood group antigens 

a m o n g  w h i c h   

antigensD,C,c,E,e and K are 

important.Immunisation against 

Rh can generally occur through 

blood transfusion or placental 

exposure during pregnancy. The 

commonly used Rh factor  Rh+ 

(or )Rh- refers to Dantigen which 

is most immunogenic.

5-10% of Indian population is 

Rh negative whereas in 

Caucasians it is 15%

During pregnancy, small 

volume of fetal RBC continually 

get in to mother's circulation 

which increases as gestation 

progresses.In most women,this 

small load does not trigger 

immune response as fetal cells 

are rapidly cleared by maternal 

reticuloendothelial system.  

When large volume of fetal RBC 

enter mother's circulation, 

immune system is triggered and 

B lymphocyte clones are 

established.The initial IgM anti D 

immunoglobulin response is 

shortlived and sooner replaced 

by IgG .IgG crosses placenta 

and destroys fetal RBC leading 

to fetal anemia resulting in 

Hydrops, stillbirth or severe 

anemia and patho log ica l  

jaundice at birth.

Entry of fetal cells in to 

maternal circulation occurs 

mostly during delivery.
Volume of fetal RBC –as small as 

FACTORS INFLUENCING RH 

ISOIMMUNISATION:
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0.1ml can trigger immune response.On an 

average,15 ml of fetal blood enters 

maternal circulation at term. ABO 

incompatibility-rapid clearance of ABO 

incompatible cells ,decreases the 

exposure of fetal antigens
Antigenicity of the fetal RBC

Pregnancy complications-Abruption, 

Threatened abortion, Ectopic pregnancy, 

closed abdominal injury Invasive antenatal 

procedures- Chorion villous sampling, 

amniocentesis, cordocentesis Obstetric 

procedure- External cephalic version
Post natal: Manual removal of placenta

Kleihauer-Betke test-using acid elution 

technique,fetal RBC are noted per 50 low 

p o w e r  f i e l d  a n d  a m o u n t  o f  

fetomaternalhaemorrhage is calculated .

Genotyping of fetus can be done by 

non invasive testing using maternal 

plasma Serial amniocentesis to detect fetal 

anemia is no longer necessary. Fetal 

anemia can be detected using Doppler 

ultrasonography of Middle Cerebral Artery. 

Ultrasound detection of fetal hydrops 

–pleural and pericardial effusion,scalp 

edema-is late sign of fetal anemia.Other 

EVENTS THAT PRECIPITATE FETO-

MATERNAL HEMORRHAGE DURING 

PREGNANCY:

FETO-MATERNAL HEMORRHAGE 

DETECTION DURING PREGNANCY:

DETECTION OF FETAL INVOLVEMENT

signs include hepatoslepnomegaly, 

polyamnios, large placenta, increase in 

umbilical and intra hepatic portal vein 

diameter.

Antenatal and post natal  administration of 

anti-D immunoglobulin helps prevent Rh D 

alloimmunisation. Anti-D should be given 

after sensitizing events before delivery and 

after abortions.

Atleast 500IU of Anti D should be 

given to non sensitised Rh negative 

women at 28 and 34 wks of pregnancy.
After delivery, irrespective of anti D given in 

antenatal period, post natal prophylaxis 

must be given (300mcg) and screening test 

should be done in case of large 

fetomaternal bleed to give additional dose 

of antiD. 

1 5 0 0 I U =  3 0 0 m c g  o f  A n t i  D  

immunoglobulin.

Blood grouping and typing of the 

mother is routinely done. Rh negative 

mother,the spouse's blood group is also 

checked.If Rh negative,nofuther testing 

required during pregnancy.
When partner is Rh positive,Indirect 

Coombs test is done in each trimester to 

detect maternal anti-Dantibodies.

IMMUNOPROPHYLAXIS

MANAGEMENT
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When ICT is 1:16significant titre, 

needs tertiary level care.

A detailed history of previous 

affected pregnancies should be obtained.

The paternal genotype to be 

assessed.Ifheterozygous,there is 50% 

chance that fetus is Rh positive .The fetal 

genotype is assessed non invasively using 

maternal plasma.

Doppler velocimetry of middle 

cerebral artery correlates well with 

increasing level of bilirubin in amniotic fluid. 

Pregnancies at risk should be monitored 

on weekly basis for Peak Systolic values of 

MCA .   Intervention is needed when MCA 

PSV is 1.5 multiples of median threshold. 

Traditionally, fetal hemolysis was 

i n d i r e c t l y  a s s e s s e d  b y  s e r i a l  

amniocentesis for spectral analysis of 

amniotic fluid at 450nm described by liley. A 

chart was plotted and further management 

based on the zone in which the test value 

falls.

If monitoring of MCA indicates 

anemia, fetal blood sampling and intra 

uterine transfusion are indicated.  

With careful monitoring, delivery 

should be anticipated at 37-38 wks 

pregnancy. Antenatal steroids for lung 

TIMING OF DELIVERY

maturity if preterm delivery is anticipated.

If complications occur during Intra 

Uterine Transfusion at 32 wks, immediate 

delivery should be considered.

Mode of delivery is dependent on 

obstetric grounds.

At delivery,cord blood is collected 

for analysis of Hb, PCV, bilirubin and 

Direct Coombs test. 

Reversal of hydrops as a result of 

IUT is associated with improved perinatal 

outcome.

If infant is overtly anemic, exchange 

transfusion is carried out. Early anemia is a 

result of passively acquired maternal 

antibodies causing hemolysis. Late 

anemia occurs due to several intra uterine 

transfusions resulting in suppressed 

e r y t h r o p o i e s i s  d e s p i t e  n o r m a l  

erythropoietin values.this can be treated 

with top up transfusions or recombinant 

erythropoietin. 90% of cases has normal 

n e u r o d e v e l o p m e n t a l  o u t c o m e  

.Sensorineural deafness is more common 

in infants affected by hemolytic disease of 

new born. Prolonged exposure of 
thdeveloping 8  cranial nerve to toxic levels 

of bilirubin results in hearing loss.

OUTCOME
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