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Background 
The Monocyte Monolayer Assay (MMA) is an in vitro assay considered to be representative of the in vivo survival 
of sensitized red blood cells.  It may therefore be used as a predictor of the clinical severity of red cell alloantibodies 
and the severity of haemolytic disease of the newborn.  The MMA was first introduced for use in the early 1970's, 
however, was considered for implementation by the South African National Blood Service (SANBS) only recently.  
As an operational objective, the MMA is being implemented as a supplementary test in the SANBS 
Immunohaematology Reference Laboratory, providing referring clinicians with an additional assessment tool, 
particularly in cases where patients with alloantibodies to red blood cell (RBC) antigens of high frequency require 
transfusion, and antigen negative blood is unavailable.  Post transfusion monitoring of these patients may also be 
performed using the MMA. 
 
Methods 
The assay is performed following the conclusive identification of the patient's alloantibody specificity. Patient 
serum/plasma is then used in the sensitization of the corresponding antigen positive red blood cells and monocytes 
are isolated from a whole blood sample from a healthy, willing donor.  Incubation of the monocytes on a chamber 
slide results in a layer of cells with which the sensitized RBC are incubated, facilitating binding between the two 
different cell types. After incubation, unbound cells are removed from the slide by washing, the slide is stained and 
read microscopically. 
 
Results 
A "reactive" monocyte is one to which sensitized RBC have bound - considered a positive reaction. The percentage 
of reactive monocytes (%R) vs non-reactive monocytes in each section of the chamber slide determines the 
significance of the reaction, and therefore the clinical severity of the antibody.   
 
 
The following guidelines are applied: 

%R = ≤ 5%: incompatible blood may be given to this patient with little risk 
%R = 5.1 - 20%: 33% of patients receiving incompatible blood may have clinical signs of a reaction 
%R = >20%: 64% of patients receiving incompatible blood may have clinical signs of a reaction 

 
In our laboratory, anti-D and -K antibodies were used for pilot testing of the assay methodology.  Results were as 
follows: 

Test 1 (anti-D):  56% 
Test 2 (anti-K):  44% 
Test 3 (anti-D):  69% 
 

These initial results are consistent with the established clinical significance of these antibodies, and demonstrate 
that the assay performs as anticipated in our laboratory. 
 
Conclusion 
The final decision of whether or not to transfuse with incompatible blood cannot be based solely on the outcome 
of the MMA result.  The patient's clinical need, and the urgency of which the transfusion is required must also be 
considered.  The decision to transfuse incompatible blood is never taken lightly, and the MMA may be useful in 
assisting the treating physician to make a more informed decision regarding patient treatment.  The MMA is 
currently at the validation phase in SANBS, with full implementation of the test expected within the year. 
 


