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Introduction
 RhD is a complex antigen, and with the production of Anti-D can cause 

severe transfusion reactions and haemolytic disease of the foetus and 
newborn (HDFN).

 Over 200 Rh D variants exist and may be categorised as either weak 
or partial D.

 Some of these variants are treated as D- due to the potential of allo
anti-D production whereas others may be treated as D+.

 A number of D variants have been reported to have HDFN, with some 
causing severe anaemia, for example:

 DIIIa
 DIVb
 DBT 

 Accurate determination of the RHD variant is important for antenatal 
patients to allow for appropriate management of the pregnancy.



Categorising Weak or Partial D

 Categorising the Weak or Partial D based solely on serological 
methods can be difficult.

 Partial D serological kit such as ALBAClone Advanced Partial D typing 
kit can be used to determine the more common types.

 Genotyping to accurately define the variant type may be required.

 The following case study will show the algorithm used at the Australian 
Red Cross Blood Service for RhD investigations.



Molecular basis of Weak D Phenotypes

 Missense mutation in the RHD gene associated with weak D 
phenotypes. 

 Source: The Rh blood group system: a review, Neil D. Avent and Marion E. Reid, Blood 2000 95:375-387



A Case Study

 Patient:
 Antenatal patient
 Age 35

 Sample sent (2015) to RCRL ARCBS for RhD investigation.

 Patient’s cells were tested with commercial anti-D reagents using both 
immediate spin and IAT (tube) techniques. 

 Patient’s cells were then tested using the ALBAClone Advanced 
Partial RHD Typing kit.



Results for Serological Testing

Anti-D Reagent Reaction Immediate
Spin

Reaction 370C Reaction by IAT

CSL IS (IgM) 0 NT NT

CSL (IgM/IgG) 3+S NT 4+

Seraclone (IgM) 0 0 NT

Diagast (IgM/IgG) 3+S NT NT

CSL (IgM/IgG) 0 0 4+

NOVA (IgM/IgG) 2+ 0 4+

Seraclone (IgM/IgG) 0 0 4+



ALBAclone Advanced Partial RhD typing kit
Monoclonal Antibody D Epitope Patient Reaction

LHM76/58 8.1 ++++

LHM76/59 5.1 ++++

LHM174/102 1.2 -

LHM50/2B 6.3 ++++

LHM169/81 1.1 ++++

ESD1 4.1 ++++

LHM76/55 3.1 +++

LHM77/64 9.1 ++++

LHM70/45 1.2 ++

LHM59/19 6.6 ++++

LHM169/80 6.3 ++++

LHM57/17 6.3 ++++

Result:  Weak or Partial D
Undefined

Next step: Molecular 
Genotyping



Next Steps:
 Molecular genotyping was performed using the BioArray Immucor

RHD Molecular BeadChip Test.

 The BioArray RHD BeadChip kit can detect over 80 variant alleles in 
one test.

 DNA extraction is performed on the sample using the QIAGEN 
QIAamp DSP Blood Mini kit.

 DNA is then tested and results analysed using the Immucor BASIS 
software.



Genotyping Results

 The sample was initially tested and the BeadChip result was:
 DFR4 (61.56%) or possible D (37.61%)
 A result like this is obtained when the system cannot automatically assign one or 

the other and a manual assignment may be applied.

 As these results were not definitive we decided to repeat the testing.
 The BeadChip result assigned was:

 possible D (100%)

 The result of possible D means that the sample may contain a variant 
that the RHD BeadChip kit cannot detect.

 Serological weak D samples with ‘Possible D’ status are referred for 
RHD Sequencing.



Sequencing
 Sequencing of the DNA was completed initially 

by Grifols in the USA.
 The Sanger method for sequencing was used to 

sequence RhD Exons 1 to 10
 Sequencing showed a SNP in Exon 4.  

Nucleotide change c.492C>G which resulted in 
an amino acid change p.164Glu.

 NOVEL Genotype is RHD*492G. 
 RHD*492G has not been reported previously and was 

assigned GenBank KY614793.
 This was published in Transfusion 2017;57;2281-2283 

“Genotyping by sequencing defines independent novel 
RHD variants for an antenatal patient and a blood donor.” 
Genghis Lopez et al.  



Sequencing Results

Source:  Genotyping by sequencing defines independent novel RHD variants for an antenatal patient and a blood donor. 
Genghis Lopez et al.  Transfusion 2017;57;2281-2283

DFR4 c.505A>C, c.509T>G



What does this mean for the patient?

 Patient will need to be treated as D negative.

 Receive normal treatment with Anti-D Immunoglobulin.
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