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HLA specific antibodies in cardiothoracic transplantation:  An update 

 

The advent of solid phase assays (SPA) for HLA antibody testing, particularly bead based 

assays was a major step forward in the detection of HLA specific antibodies.  These 

assays offer the significant advantages of speed and reliability over CDC.  For 

cardiothoracic transplantation this allows rapid listing of patients on the waiting list and 

has enabled virtual crossmatching to almost completely replace the need for prospective 

CDC or flow crossmatching. 

 

SPA are much more sensitive than the conventional CDC with antibodies detected in 5-

10 times more patients than CDC allowing identification of low level HLA specific 

antibodies.  At the time these assays were introduced it was unclear what affect low 

level DSA would have on the outcome of cardiothoracic transplantation and so centres 

decided to only select donors for sensitised patients where all antibody specificities were 

avoided in the donor HLA antigens.   Prior to the introduction of SPA only 10% of 

patients on waiting lists for heart or lung transplants were considered sensitised.  In 

recent years this has risen to approximately 35-40% of waiting lists being sensitised.  

However, the widespread introduction of virtual crossmatching has also increased access 

to transplantation such that the proportion of transplants for sensitised patients has 

increased from <5% to 25%. 

Discussions at the Cardiothoracic Advisory Group (CTAG) at NHSBT-ODT regarding 

antibody reporting and the increasing number of sensitised patients on waiting lists 

revealed our clinical colleagues  had a number of concerns.  These were:- 

1. What level of antibody (MFI) is considered “positive”? 

2. What level of risk is acceptable (e.g. can we ignore antibodies with an MFI below 

a certain level)? 

3. What should we do about Luminex positive but CDC negative patients? 

4. Can we use the same thresholds for heart transplants and lung transplants? 

 

Under the auspices of the CTAG a working group was set up to address these issues and 

to develop recommendations for risk stratification which could be used to increase the 

number sensitised patients undergoing cardiothoracic transplant procedures.  Following a 

number of meetings a document was presented to CTAG in which suggested 

recommendations for risk stratification were put forward. Little published evidence from 

which to produce recommendations was available at the time these were developed.   

However, it was felt the higher the level of alloantibody the greater risk of rejection. 

Therefore transplantation against low levels of pre-existing DSA could be achieved 
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without an increased risk of hyperacute rejection, although there may be an increased 

risk of rejection.  To this end MFI value ranges could be used to broadly categorize the 

pre-transplant immunological risk. 

This document was subsequently accepted by CTAG with cardiothoracic transplant 

centres encouraged to proceed with implementation. 

 

The guidelines comprised 4 sections for HLA antibody testing, Antibody reporting, 

Crossmatching and Post-transplant monitoring (see below).  

 
 

Antibody testing protocol 

1. Two independent samples must be tested before listing. Any screen positive result 

must be tested for specificity. Where a first sample has a positive screen result the 

second sample can be tested directly for specificity. 

2. Discrepant testing (e.g. between successive samples) must be investigated by testing 

a further sample. 

3. In exceptional circumstances of clinical urgency transplantation may proceed after a 

single pre-transplant result subject to the transplant centre taking responsibility for 

deviation from protocol in a written and retained document. 

4. Further samples should be sent from patients on the waiting list for antibody testing 

at regular intervals; at least three-monthly for previously sensitised patients, and 6 

monthly for patients who have consistently been negative for HLA specific antibodies. 

5. Further samples must be sent for antibody testing after all known potentially 

sensitising events. The timing and frequency of these samples should be agreed 

following advice from the H&I laboratory as each case arises. 

6. Where patients are referred between transplant units the local H&I laboratory should 

be informed so that historical antibody details can be requested from the referring unit’s 

H&I laboratory. 

 

Reporting protocol 

1. Antibodies resembling HLA specificities but considered to be due to non-allogeneic 

stimulation (e.g. infection) or characteristic of a known false-positive reaction pattern 

can be excluded from being reported. 

2. All true positive antibody specificities must be reported. 

3. The overall degree of sensitisation must be reported as cRF% (calculated reaction 

frequency) using the ODT cRF tool. 

4. Each positive HLA specificity should be assigned a risk based on its MFI level. 

i. No detectable antibody. Standard risk. 
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ii. MFI <2,000. Minimum risk of hyperacute rejection but greater than standard risk of 

rejection 

iii. MFI 2,000 - 5,000. Low risk of hyperacute rejection but significant risk of early 

rejection and antibody mediated graft damage. Immediate pre-transplant antibody 

reduction advised. 

iv. MFI > 5,000. Transplant veto apart from exceptional cases. 

5. The overall cRF% should be reported together with reduced values following the 

removal of unacceptable specificities identified for each successive risk level, as 

appropriate. 

When a donor becomes available for a sensitized patient it is possible that if the donor 

HLA type has two or more antigens to which the patient is sensitized then the 

cumulative MFI could raise the risk level. Where a donor is homozygous for a mismatch 

the corresponding MFI will be doubled. 

 

 

Crossmatch protocol 

1. The transplant unit must be able to confirm that no potential sensitising event has 

occurred since the last sample tested for HLA antibodies. Otherwise a prospective 

lymphocyte crossmatch using fresh serum sample may be indicated in all cases. 

2. All patients with a current negative HLA antibody test can be transplanted without a 

pre-transplant crossmatch. A retrospective lymphocyte crossmatch should be performed 

with a time of transplant serum sample. 

3. Patients with fully defined antibodies can be transplanted with a pre-transplant virtual 

crossmatch and a retrospective lymphocyte crossmatch (which must include a time of 

transplant serum sample from the patient). 

4. Patients without fully defined alloantibodies must have a prospective lymphocyte 

crossmatch. 

5. All virtual crossmatch tests must be assessed and reported by a state registered H&I 

scientist. 

 

 

Post-transplant antibody monitoring protocol 

1. All standard risk transplants should be tested for HLA specific antibodies at three 

monthly intervals for the first year and thereafter annually (BTS/BSHI guidelines, May 

2010). 

2. All cases above standard risk should be tested for HLA specific antibodies at least at 

days 7 and 28, then as above for standard risk cases. More frequent testing would be 

advised according to level of risk, other risk factors and suspicion of rejection. 
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3. All incidents of suspected or diagnosed rejection should be accompanied by an 

antibody test. Further testing will depend on the course of the rejection.   

 

 

 

Update on implementation 

In November 2012 the working group met to discuss implementation of the 

recommendations and to determine if changes needed to be made.   

Currently in adult cardiothoracic centres 44% of patients listed for heart transplants and 

55% of patients listed for lung transplants are considered sensitised.  The rate of 

transplanting sensitised patients is 28%, well below the level of sensitised patients on 

the waiting list but a considerable improvement over the CDC era.  This would seem to 

suggest that more needs to be done and implementation of the recommendations to 

transplant sensitised patients against low level DSA according to risk stratification should 

be a priority.  However, analysis of virtual crossmatch data from one centre showed that 

62% of all virtual crossmatches for sensitised patients are negative.  Furthermore, for 

81% of potential donors where a virtual crossmatch was performed for one or more 

sensitised patients, there was at least one patient with a negative VXM or a suitable non-

sensitised patient, although only 32% of donors proceeded to transplant.  Therefore 

whilst HLA antibodies are a problem there are other factors which also contribute to the 

sensitised patients not receiving transplants.  Increasing access to transplantation for 

sensitised patients will require a concerted effort by H&I laboratories, clinicians and 

surgeons. 

 

As of November 2012 five of the six H&I labs supporting adult cardiothoracic 

transplantation had changed their antibody reporting procedures to include differential 

MFI/cRF risk levels for antibody specificities detected.  All relevant risk stratification 

information is available on-call to allow rapid virtual crossmatching.  The remaining 

laboratory would be in a position to implement changes in reporting following 

discussions with clinicians.  Three centres have performed planned transplantations 

against low level DSA through risk assessment according to the recommendations. 

 

At this meeting the working group decided that the recommendations for risk 

stratification were suitable and did not need amending apart from a minor clarification 

for sensitised patients with MFI >5000.   Whilst MFI>5000 is still considered a 

contraindication to transplant except in exceptional cases, for certain patients with other 

co-morbidities further testing such as CDC tests, or complement fixation in Luminex 

assays (C1q or C4d) could be considered in these cases to further refine risk profiles. 
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Data will be collected on patients who receive ‘Antibody Incompatible’ cardiothoracic 

transplants. Information on how centres manage these patients and outcomes will be 

monitored to gain further knowledge which can be used to inform future 

recommendations. 

 

 

HLA antibody sensitisation for patients listed for cardiothoracic transplantation is an 

increasing concern for patients, clinicians, surgeons and H&I scientists.  These 

recommendations should in part, with support from all parties, help to improve access to 

transplants for sensitised patients on cardiothoracic waiting lists. 

 

 

 

John Smith 
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