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1   Background 
 
The request to develop a provincial Rh testing guideline was brought forward to the Nova Scotia 
Provincial Blood Coordinating Program (NSPBCP) by the District Health Authorities 
(DHAs)/IWK in order to support compliance with Rh testing requirements contained in the   
Z902-10 Blood and Blood Components Standards and to standardize the way in which Nova 
Scotia Hospitals determine and report patient Rh status. The NSPBCP is pleased to have had the 
opportunity to develop this guideline in collaboration with key stakeholders.    
 
Rh testing, already being performed within Nova Scotia, was identified by the DHAs/IWK as 
requiring revisions to standardize the way in which results are interpreted and reported within the 
province. An environmental scan was performed and resulted in the review of Standard Operating 
Procedures (SOPs) in place within hospital Blood Transfusion Services. This review 
demonstrated that discrepancies existed in DHA/IWK procedures which confirmed the need to 
standardize Rh testing. A working group was convened in 2006, where SOPs were assessed for 
compliance with CSA Z902-10 Blood and Blood Components Standard, particularly section 10:  
Requests, Pre-transfusion Testing, Selection of Components, and Acceptance Criteria.  
 
Rh is one of the most complex of all 29 blood group systems. Literature published by Flegel 
(2007) provided information which identified the importance of identifying Weak and Partial D 
patients. Patients presenting with weak D are historically defined as having a reduced amount of 
D antigen (quantitative) on the surface of their red blood cells, requiring an indirect antiglobulin 
test (IAT) for detection.  In contrast, partial D patients have a mutation in the D antigen 
(qualitative), where the exposed epitope is altered.  Depending on which epitope is altered, anti-D 
reagents may react strongly or yield a negative result on any given partial D individual. 
 
Flegel (2007) also noted the importance of using specific anti-D reagents depending on the 
population you are testing.  Flegel encourages the use of limited specificity when testing pregnant 
woman and blood recipients and broad specificity when testing blood donors and cord samples.  
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3   Definitions 
 
Blood product: – any therapeutic product, derived from human blood or plasma, and produced 
by a manufacturing process that pools multiple units (usually more than 12) 
Note: Examples of blood products are human serum albumin, immunoglobulin preparations and 
coagulation products (factors VIII and IX, fibrinogen, anti-thrombin III, etc) (CSA Z902-10) 
 
Compatibility testing - the activities performed before blood transfusions to ensure that a blood 
component will not produce a harmful reaction with the recipient’s blood.  
Note: Compatibility testing can include tests for ABO and Rh, tests for clinically significant 
antibodies and crossmatch testing. The specific tests will depend on the recipient, the situation, 
and the blood component being transfused, as specified in the standard operating procedures 
manual of the transfusion service. (CSA Z902-10) 
 
Facility – an establishment that collects, processes, or uses human blood for transfusion purposes. 
Note: Facilities include, but are not limited to, blood centres, transfusion services and storage 
facilities. (CSA Z902-10) 
 
Partial D -  Rh phenotype due to hybrid genes in which portions of the RHD gene are replaced by 
the corresponding RhCE gene which results in the loss of D epitopes. (Flegel, 2007) 
 
Plasma Derivatives and related blood products – products derived from human or animal 
plasma by a fractionation process. (CSA Z902-10) 
 
Pre-Transfusion testing – Testing performed on the recipient prior to transfusion. 
Note: Pre-transfusion testing generally includes ABO/Rh phenotyping, antibody screening and 
crossmatching. (CSA Z902-10) 
 
Standard operating procedures (SOP) manual – The collected operating procedures of a 
facility, maintained in a format that allows them to be used as a reference by facility personnel. 
(CSA Z902-10) 
 
Weak D - weakened D expression which results primarily from single nucleotide mutations in the 
RhD gene. The mutations affect insertion of the protein in the membrane and are reflected in the 
reduced number of D antigen sites on the red cells. (Flegel 2007) 
 
 
 

4   Introduction 
 
Most D positive red cells show clear-cut macroscopic agglutination after centrifugation with anti-
D reagent and can be readily classified as D positive.  However there are other populations which 
exist that are not classified so easily. These patients are known as either weak D or partial D 
individuals.  
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Weak D individuals have a weakened D expression which results primarily from single nucleotide 
mutations in the RhD gene that encode amino acid changes predicted to be located intracellularly, 
or in the transmembrane regions of the RhD gene, rather than on the outer surface of the red cell. 
The mutations affect insertion of the protein in the membrane and are reflected in the reduced 
number of D antigen sites on the red cells. Since the difference in D antigen expression is 
quantitative in weak D individuals, the majority of patients with a weak D phenotype (Types 1-
4.1) can be safely transfused with Rh positive red cells and will not form the anti-D antibody. 
These patients therefore do not require administration of RhIg. 
 
Partial D phenotypes are due to hybrid genes in which portions of the RhD gene are replaced by 
the corresponding RhCE gene which results in the loss of D epitopes. These changes are in 
contrast to weak D (qualitative), as the changes are predicted to be located on the exterior 
membrane surface. Partial D individuals may produce the anti-D antibody and therefore it is 
necessary to determine a means by which these patients can be identified to ensure RhIg is 
provided when needed and Rh negative red cells are transfused when required.  

5   Rh Testing and Reporting 
 
In order to identify weak and partial D individuals, two different Anti-D reagents are required. 
One of these reagents must be a limited specificity reagent while the other must be a broad 
specificity. Pre-natal specimens’ Rh status will be determined using both reagents during the 
initial ABO/Rh and antibody screen.  
 
Limited specificity reagents can be defined as monoclonal anti-D from a single cell line or 
heterohybridomas whose formulation is designed to NOT detect partial D types that are 
susceptible to alloimmunization at immediate spin. These reagents will enhance the probability 
that a weak D or partial D blood recipient would type as D negative. Broad specificity reagents 
are composed of a large number of different antibodies each recognizing different D epitopes 
whose formulation is designed to detect weak and partial D. These reagents increase the 
probability that individuals with weak D or partial D will type as D positive.  
 
Using the above reagents and obtaining reactions of differing grades indicates the potential that 
the individual is of the weak or partial D phenotype and requires further testing for determination. 
 
Upon receiving a pre-natal specimen for testing, the laboratory technologist will commence with 
a historical check to see if the patient has ever been typed with two reagents in the past. A “D 
confirmed” marker will be placed in the Laboratory Information System (LIS) system of the 
patients file to make this readily available to the technologist. If the patient had been previously 
tested with two differing reagents as described above, there is no need to repeat the testing and the 
technologist may proceed with testing the patients sample with any Anti-D reagent/automated 
method. The results obtained will be compared to previously recorded results and reported 
appropriately.  
 
If the patient has no history of being tested with two differing Anti-D reagents, the technologist 
will follow through the Pre-Natal RhD Typing Flowchart (Appendix B). If discrepant results are 
obtained using the two Anti-D reagents or the results are 0, wk, 1+, or 2+ with either of the two 
reagents, the specimen will be sent to Canadian Blood Services (CBS) Edmonton for Genotyping. 
While results are waiting to be obtained from CBS Edmonton, the patient will be reported as Rh 
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Indeterminate. This reporting method gives physicians and clinical care workers the ability to 
understand that the patients’ Rh status is unknown at the time and further testing is required. 
Although the patient will be reported as Indeterminate, if she requires a transfusion she will be 
treated as Rh negative to take the necessary precautions and eliminate the possibility of producing 
an Anti-D. 
 
Nova Scotia hospitals also want to ensure that cord, neonate and male partner samples are 
standardized as well. This will aid in the determination of RhIg eligibility of the mother during 
and after the pregnancy. 
 
Cord, neonate and male partner specimens will be tested using broad specificity Anti-D reagents. 
As previously stated, these reagents increase the probability that individuals with weak or partial 
D will type as D positive and thus, indicate the mother should receive RhIg if Rh negative. 
Negative results with the broad specificity reagent will warrant a weak D determination test as 
outlined in the manufacture’s insert of the reagent. Nova Scotia has developed a flowchart (Rh 
Typing Flowchart (All samples except Pre-Natal)) taking into account the above populations as 
well as all others which are not pre-natal. (Appendix C). 

6   Impact 
 
The laboratory will be required to stock a limited specificity Anti-D reagent as well as a broad 
specificity Anti-D reagent and the three current LIS will require standardization on the following 
items:  
 

1. Implementation of a process which will halt the transmission of results from an 
automated testing instrument (i.e. ProVue) to the LIS on specimens requiring the 
use of two anti-D reagents. This parameter will ensure any further testing required 
is complete before verification of ABO/Rh on a patient and the results released.   
 

2. A “D confirmation” marker is needed in the LIS to attach to the patients historical 
file after testing has occurred using two reagents. This eliminates the need to 
perform this procedure every time a pre-natal specimen is received.  
 

3. Rh Indeterminate to be built and reported when the sample must be sent to CBS 
Edmonton for genotyping.    
 

4. The following predetermined comments will be attached to the Rh Indeterminate 
result to ensure physicians and clinical staff understand the reason an Rh positive 
or negative result is not being reported: 

 
a)  Prenatal Specimens with discrepant results between D1 and D2:  
   RhD status is indeterminate due to presumed weak or partial expression 
     of the D antigen. Until further notice, the patient will be considered Rh    

Negative with respect to transfusion and pregnancy. The patient is a    
candidate for Rh immunoglobulin prophylaxis in the perinatal period.    
Please send an additional whole blood sample (2 x 7ml EDTA) for D     
allele  genotyping. 
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b)  Female under the age of 50 with child bearing potential: RhD status             
is indeterminate due to presumed weak or partial expression of the D     
antigen. Until further notice, the patient will be considered Rh Negative     
with respect to transfusion and pregnancy. Please send an additional          
whole blood sample (2 x 7ml EDTA) for D allele genotyping when/if the 
patient becomes pregnant. 

 
 c)  All other patients who are chronically transfused and may have    

genotyping requested from attending physician: RhD status is    
indeterminate due to presumed weak or partial expression of the D    
antigen. Until further notice, the patient will be considered Rh Negative 
when receiving transfusions. Please send an additional whole blood 
sample (2 x 7ml EDTA) for D allele genotyping. 

 
5. The following predetermined comments will be available to attach to the results 

obtained from CBS Edmonton: 
   

a)  Weak D Results Type 1 to 4.1: Genotyping results to resolve the Rh 
Indeterminate status have been received. (CBS Edmonton Specimen # []). 
The patient is a weak D type [result]. The blood type has not been known 
to produce alloanti-D. The patient will be considered Rh POSITIVE for 
transfusion and pregnancy purposes. The patient DOES NOT require Rh 
immunoglobulin. (Flagel WA, et al. JOGC, 2007) 

    
                     b)  All other Weak D variant Results: Genotyping results to resolve the Rh 

Indeterminate status have been received. (CBS Edmonton Specimen # []) 
The patient is a weak D type [result]. This blood type has been known to 
produce alloanti-D and therefore this patient will be considered Rh 
NEGATIVE for transfusion and pregnancy purposes. The patient DOES 
require Rh immunoglobulin. (Flagel WA, et al. JOGC, 2007) 

                      
c)  Partial D Results: Genotyping results to resolve the Rh Indeterminate 

status have been received. (CBS Edmonton Specimen # []). The patient 
demonstrates a partial expression of the RHD gene (partial D). This blood 
type has been known to produce alloanti-D and therefore the patient will 
be considered Rh NEGATIVE for transfusion and pregnancy purposes. 
This patient DOES require Rh immunoglobulin. (Flagel WA, et al. 
JOGC, 2007) 
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7   Important Information for Clinicians 
 
It is imperative that clinicians are aware of the changes occurring in the determination/reporting 
of the Rh status and recognize that a patient’s blood group may change from their previous 
history based on this new method of testing. An algorithm for physicians has been developed in 
collaboration with the Rh Program of Nova Scotia to simplify the way in which Rh Indeterminate 
patients should be treated with regards to RhIg (Appendix C).  All indeterminate results will be 
reported to the Rh Program of Nova Scotia who will notify the primary caregivers. Final results 
and recommendations will also be forwarded when they become available.  
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Appendix A: Laboratory Pre Natal RhD Typing Flowchart      
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Appendix B: Laboratory Rh Typing Flowchart (All samples except Prenatal)      
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Appendix C: Rh Interpretation Algorithm for Physicians      
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Appendix D: Interpretation  

 Prenatal Samples 

 

 All samples except Prenatal 
Cord, Neonate or Male Partner Interpretation 

Broad 
Specificity 

Anti-D 
Reagent 

Any positive grade Rh Positive 

Negative 
Perform Weak D test as per manufacturer 

insert. 
Any Positive grade with Weak D test Rh Positive 

Negative with Weak D test Rh Negative 
Female over the age of 50 or under the age of 50 

without child bearing potential 
Interpretation 

Any Anti-D reagent or 
ProVue 

Any positive grade Rh Positive 
Negative Rh Negative 

Female under the age of 50 with child bearing 
potential 

Interpretation 

Has the patient 
been typed 
with two 

different Anti-
D reagents in 

the past? 

Yes 
Any Anti-D reagent or 

ProVue 

Compare current and historical results and 
report accordingly; do not repeat genotyping if 

previously done. 

No 

Limited 
Specificity 

Anti-D 
reagent 

2+, 3+ or 
4+ 

Rh Positive 

0, wk or 
1+ 

Rh Negative 
Consider sending specimen for genotyping 

based on clinical picture* 
* Send to CBS Edmonton for Genotyping 
 


