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Overview

* Red cell genotyping.

* Red cell antigens.

* Applications in transfusion medicine.

* Kuwait experience with Red Cell Genotyping.



Red Cell Genotype

A molecular method used

to determine the genetic

makeup of red blood cell
antigens.



RBC Antigens

* Antigens are sugars and proteins = integrally linked to
membrane proteins or lipids.

* The antigens have cellular functions with clinical
relevance.
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Major types of RBC blood group antigens and their
relationship to the RBC membrane



RBC Antigens Significance

* Important in pretransfusion testing.

* Ability to initiate immune response.
— Hemolytic transfusion reactions.
— Hemolytic disease of the fetus and newborn (HDFN).
— Autoimmune hemolytic anemia.



Method of Red Cell Genotyping

* DNA extraction

— DNA is obtained from blood sample
 PCR amplification

— The specific region of DNA related to blood group is amplified
* Genetic Analysis

— Antigens, mutations or variants are identified.

— Blood groups genotype are determined.



RBC Genotyping Applications in Transfusion Medicine



RBC Genotyping Applications in Transfusion Medicine

e Patients

— Optimizing transfusion therapy for patients requiring chronic
transfusion

— Type patients own RBCs after receiving multiple transfusions
— Type patients own RBCs with positive DAT

— Help identify RhD variants

— Resolve A,B and RhD discrepancies



RBC Genotyping Applications in Transfusion Medicine

* Patients
— Determine RhD type of fetus in RhD negative mothers
— Patients receiving anti-CD 38 therapeutic agents.
— Bone marrow transplant patients.



RBC Genotyping Applications in Transfusion Medicine

* Donors

— Genotype donors for certain antigens that are hard to
ascertain because antisera are not available (e.g. Dombrock)

— Type donors for antibody identification panels
— Mass screen for antigen negative individuals

— Find rare donors

— Increase the inventory of antigen negative units.



RBC Genotyping Advantages

* Providing a valid type in recently transfused patient.

* Providing a valid type in the patient with a positive DAT.
* Typing antigens where antisera are not available.

* |dentifying weak and variants antigens.

* Direct determination of zygosity.

* High throughput testing.



RBC Genotyping Disadvantages

* Requires specialized facilities, equipment and personal.
* Expensive equipment and reagents.
Unreliable results if the test subject has chimerism.

Most laboratory systems can not handle the results.



What if there is a discrepancy
between genotype and serological
results ?



Genotype and Serology Discordant Results

* |n patients

— If the serology is antigen negative and DNA is antigen
positive, the serologic result is assumed to be correct.

— Considered the safest practice to ensure that the
patient receives antigen-negative units.



Genotype and Serology Discordant Results

* |Indonor unit
— The unit is assumed antigen positive.

— Consider the safest practice to ensure that
incompatible antigens are not inadvertently
transfused.



RBC Genotype Kuwait's Experience






Molecular Laboratory

RhD variants.

RBC antignes.

Platelet antigens.

HLA antigens.












Kuwait Molecular Laboratory Journey












External Quality Assurance

« UK NEQAS
* CAP proficiency testing



Conclusion

* Red cell genotyping enhances the precision and
safety of blood transfusions

* Particularly beneficial in managing complex cases

* _Represents the future of personalized transfusion
medicine.
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