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* The purpose of this meeting is to review and
explain the rationale for the ABO-adjusted cPRA
calculation in the Canadian cPRA calculator

* Provide a live demonstration of the ABO-adjusted
cPRA calculation

Meeting purpose

 Discuss potential changes on workflows and/or
processes

* Provide updates on the implementation timeline
of the ABO adjusted cPRA calculation
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Interplay between cPRA and kidney allocation

 cPRA s used as a surrogate for patient’s access to transplant

» Kidney allocation policies assign priority for candidates with increasing cPRA values
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Evolution of cPRA: from a surrogate immune risk marker to an indicator of access to transplant

« 1960°s: PRA — a |laboratory-based method of using a panel of local blood donors to represent the
HLA composition of the local area

« 2009: cPRA — calculation is based on HLA frequency data (A, B, DR, DQB1) in different ethnic
groups and the proportion of their representation in the national deceased donor population

« 2011: HLA-C added to cPRA algorithm

« 2015: inequity of not including DQA, DPA, DPB (Tinckam et al, AJT 2015)
« 2022: proposed unified ABO-adjusted cPRA (Gragert/Lan, AJT 2022)

« 2023: added HLA allele-specific antibodies (Liwski)

« 2024:. Canadian approval of ABO-allele adjusted cPRA (NHLAAC/KTAC)

« 2026: Implementation of ABO-adjusted cPRA in Canada



ABO-adjusted calculated panel reactive antibody (cPRA):

A unified metric for immunologic compatibility in kidney
Bac kg round transplantation
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Results: blood group O and B candidates are under-recognized for their degree of immune incompatibility
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A tale of two countries: ABO-identical vs. ABO-compatible allocation

US Kidney Allocation: Canadian HSP Kidney Allocation:
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A tale of two countries: ABO-identical vs. ABO-compatible allocation

Canadian HSP Kidney Allocation:
* ABO-compatible

AB cPRA=99% B cPRA=97%



A tale of two countries: ABO-identical vs. ABO-compatible allocation

Canadian HSP Kidney Allocation:
* ABO-compatible

AB cPRA=99% cPRA =97%
(ABO-cPRA = 99%) (ABO-cPRA = 100%)



Static Model: Probability of Compatible Matches

Canadian Deceased Donor Pool 2011 - 2022
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Results: conventional HLA cPRA underestimates the degree of immune incompatibility for B and O candidates

A
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N=10,218
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Conventional HLA cPRA ABO-adjusted cPRA
Poisson Model |Incidence Rate Ratio P Value Poisson Model Incidence Rate Ratio P Value
(95% Cl) (95% Cl)
Blood Group Blood Group
AB Reference Reference AB Reference Reference
A 0.83 (0.75-0.92) 0.002 A 1.00 (0.90-1.11) 0.9
B 0.60 (0.53-0.67) <0.001 B 1.02 (0.91-1.15) 0.8
0] 0.49 (0.45-0.55) <0.001 @) 1.04 (0.94-1.16) 0.5




Methods: discrete event simulation
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Results: discrete event simulation of candidates in cPRA 100% category

A. Conventional HLA cPRA B. ABO-adjusted HLA cPRA
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Results: discrete event simulation of candidates in cPRA 100% category

Probability of Recieving Matched Offer (%)
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Results: discrete event simulation of candidates in cPRA 100% category excluding 99.95%+ candidates

A. Conventional HLA cPRA B. ABO-adjusted HLA cPRA
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Results: ABO-adjusted cPRA metric improves the efficiency of kidney allocation for 100% candidates

The efficiency of kidney allocation is improved when
the truly most difficult-to-match candidates are receiving offers first
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Policy changes to allow ABO-compatible transplants
should be linked to ABO-adjustment to CPRA

_ ABO-Identical Allocation ABO-Compatible Allocation

US System (current) Canadian System (current)
No ABO-adjustment - o -
- ABO disparity is somewhat - Maximizes opportunities
limited by policy restrictions - Higher ABO disparities
- Missed opportunities than US
[Not Recommended] Proposed Ideal System

ABO-adjustment

-Would reduce disparity a bit - Both reduces disparity
-Still limits opportunities AND maximizes
opportunities




Anticipating Changes: a different first-ranked candidate in some allocation runs

Summary of cases in which ABO-Adjustment would have
resulted in a different first-ranked transplant candidate (n=39)
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Case Example

Unadjusted ABO-Adjusted Days on Original New

Patient ABO

cPRA cPRA Dialysis Rank Rank
I A 98.8% 98.8% 1,401 1 3 Original winner
) A 98.5% 98.9% 2,187 2 2
/] B 96.7% 98.0% 1,139 3 5
v O 97.2% 98.6% 12,330 4 4
v o maw s w5 4 Mewemessomdue
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Anticipating Changes: higher HSP activity (bolus effect)

Unified ABO+HLA cPRA Point Groups
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74/339 (22%) are HSP in current
system

84/339 (25%) are HSP after ABO-
allelic adjusted cPRA

10 more patients added to HSP,
2.9% overall)



Expected number of non-HSP candidates entering HSP program after ABO-adjustment

Vancouver 86.70%
McGill 348 66 19 4 91%
Calgary 2 94%
Ontario (as of 1014 218 21 14 83.80%
October 21, 2024)

Quebec City 50 7 14 2 89.12%
Winnipeg 118 25 21 7 89.70%
Atlantic 109 23 21 3 87%
Edmonton 157 30 19 8 83.10%
Saskatoon 54 10 18.5 1 88.39%

Total 2189 453 21 51 83.10%



Workflow of local ABO-cPRA re-calculation

Identify local list of waitlisted

idney candidates ¢ Local LIS Histotrac

Export unacceptable antigens and

blood type of waitlisted candidates to e Histotrac search
Excel format

e Marc Mousseau performs batch ABO-

Send Excel file to CBS cPRA calculation

CBS sends recalculated ABO-
CPRA values back to local lab

Local lab identifies new HSP
candidates ¢ Informs clinical team



Histotrac query to extra waitlisted candidates’ ABO, standard cPRA, and unacceptable antigens
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Excel file of all waitlisted kidney candidates with their blood type, cPRA and unacceptable antigens

B

C D

Unadjusted_cPRA -1 CL1AntibodyTxt + CL2AntibodyTxt

100.00 A:1231125262930313234364366697480 B:71327353947485657586061DR:47910 DRw:53 DQ:89 DQA:235 DP:0201 0202 0401 04028 10 14
100.00 B:136061 Cw:5 DR:101037891011151617 18 DRw:5153 DQ:2789 DP:13040156
100.00 A:131123242526293031323334364366687480 B:81851575864657378 (DR:10103478910111213151618 DRw:5153 DQ:46789 DQA:23.
100.00 A:123252629303132333436436668697480 B:781318273537394142444DR:101034791012141516 DRw:5153 DQ:5 DP:0201 0202 3 0401 0:
100.00 A:131123242526303132333436436668697480 B:781318273537383941DR:48121516 DQ:45689 DQA:3 DP:102013040256891011131¢
100.00 A:131123242526293031333436436668697480 B:781318273537383941DR:1010391014151617 DRw:51 DQ:245689

100.00 A:123293031323334364368697480 B:813182735373839414244454647DR:4791011 DRw:53 DQ:246789 DP:02010202 304010402689 1
100.00 A:43 B:7813183537383941424445474849505152535455565960616263 DR:48101116 DRw:53 DP:0201304026891014161718202528
100.00 A:121123242526293133364368697480 B:813273537384144454647484DR:101034789101112141516 DRw:5153 DQA:6 DP:369141720
100.00 A:23112324252629303132333436436668697480 B:7132741424445474DR:7891112131417 18 DRw:52 DQ:789

100.00 A:121123252629313334364366686980 B:781318273537383941424647DR:10103478910111213151618 DRw:5153 DQ:456789 DP:020
100.00 A:12324252629303132333436436668697480 B:7813182735373839414DR:1010347910111516 DRw:5153 DQ:25 DP:10201304025689
100.00 A:123232425262931323334366668697480 B:781318353738394142444DR:10103478910111314151617 18 DRw:5153 DQ:245689 DQA
100.00 A:23 B:7131835373839414244454748495051525354555657585960616:DR:1479101516 DRw:53 DQ:24589 DQA:236 DP:102013040251
100.00 A:12324252629323334364366686980 B:7813182735374244454647495DR:1479101113141517 18 DRw:53 DQ:589 DQA:23 DP:0201304
100.00 A:12323252629303132333436436668697480 B:7813182735373839414DR:81011121418 DRw:52 DQ:2789 DP:10201 0202 3 0401040269
100.00 A:32324252930313233367480 B:7813182741424445474849505560617DR:1789111213141718 DRw:52 DQ:257 DQA:456

100.00 A:232425293280 B:781318273538394142444546495051525354555657 DR:010389111213141617 18 DRw:52 DQ:79 DQA:456 DP:0201 3(
100.00 A:323252629313233346668697480 B:781318273537383941424445485DR:10103478910111314151617 18 DRw:5153 DQ:456 89 DQA::
100.00 A:13112324293031323334366668697480 B:7813182742474849505455DR:14811121516 DQ:45789 DQA:345



Excel file returned from CBS with batch re-calculation of ABO-cPRA

Change in cPRA per patient

AB B 0
100 » *
75
& HSP_change
% 50 1 1 - FALSE
T T - TRUE
25 * *
0 ¢ 4
Standard cPRA ABO-Adjusted cPRA Standard cPRA ABO-Adjusted cPRA Standard cPRA ABO-Adjusted cPRA Standard cPRA ABO-Adjusted cPRA

Timepaoint



Conclusions

« Current cPRA calculator does not consider candidate’s ABO (and allelic antibodies),
which can lead to inequity in organ allocation

« Simulations show that allocation based on ABO-adjusted cPRA has the potential to
Improve transplant access and equity

* Preliminary analyses show an additional ~2-3% of candidates would move into the HSP
category if ABO-allele adjustment to cPRA is implemented

 Anticipated impact:

« Preliminary work needed at each center to identify candidates that move into HSP
after cPRA adjustment: primarily B and O candidates > 80%

« Initial bolus of increased transplant activity in the HSP program
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Demonstration of ABO adjusted cPRA calculation

Demonstration of Canadian cPRA calculator performing the ABO adjuste
cPRA calculation and reqgular calculation, and integration with the CTR

OQ &l Canadian cPRA Calculator _Support _Francais. Canadian cPRA Calculator Assistant (2)

The Canadian cPRA calculator is a component of the Canadian Transplant Registry (CTR), a web-based application

used by the transplant community, to estimate the percentage of Canadian deceased organ donors with whom a - >
transplant candidate may be incompatible. G Enter Data Here & Calculation Results

This calculator uses the same formula and data as the CTR. It produces a value by comparing the unacceptable

antigens entered below. If you are a transplant candidate, and have questions regarding the value generated by this Class 1 or Il values Please enter values, then click Process to calculate the resufts
calculator, please contact your transplant physician or coordinator. Multiple text fields are only provided for convenience, you may enter values in either

Attention: The actual cPRA value assigned to a transplant candidate is calculated by the CTR based on the field

unacceptable antigens that are entered by the laboratery at the transplant candidate's transplant centre. The value

produced by the cPRA calculator on this web-site is for your informational use only. Ent

Region(s) p

Calberta [ atlantic-canada [ British-Columbia [ Manitoba ot

[ ontario O Quebec [ saskatchewan

Blood Group(s)
Oa Oas Os o

Select patient's blood grou

A

1 Oa (k) 11 23 24 Cas 26 mEr) Dzo Decimal places for calculation result:
o Om Qe 007033 Das Daes™ U057 e, Clos  Dzg e -

DQA Reset

1 2 3 a4 s s

DQB £+ About the cPRA Assistant

Oz Ca Os Oe Oz Os Oe

The cPRA Assistant is a tool to assist with the use of the Canadian cPRA Calculator, which was built by Canadian Blood Services for the Canadian Transplant Registry. It is

Calculate an ABO-Adjusted cPRA available, at this time, as a tool for the use of Canadian HLA laboratories, for their internal purposes.
Patient's Blood Group: - Copy and paste your results into one or both of the text fields, then click on Process. Once the results are processed, you will be presented with a hyperlink, which wil take you to
the selected cPRA Calculator.

You may paste your results in many formats, for example, the following are all acceptable
A1 2 at1/a34, b35; a1 b7 56

Decimals: 2 - (the example above will result in: A1 A2 A11 A34 B7 B35 B56; duplicates are ignored)
e —
Canadian cPRA Calculator Version 5.6.12.13 @ General Information

Copyright Canadian Blood Services - All Rights Reserved
This anplication makes use of the Canadian cPRA Caleulator located at www nra-calculator ca

PRA-CALCULATOR.CA PRAASSIST.OTDTCALCULATORS.CA

Canadian swoo0
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http://pra-calculator.ca
https://praassist.otdtcalculators.ca/

cPRA calculation within CTR

IPOS Program ABO DR51/52/53 DQA DQB DPA DPB
Kidney KPD Y Y Y Y Y Y Y Y Y Y Y
Kidney HSP Y Y Y Y Y Y Y Y Y Y Y
Heart HSH N Y Y Y Y Y Y Y Y Y Y
Liver - N Y Y Y Y Y Y Y Y Y Y
Lung - N Y Y Y Y Y Y Y Y Y Y
Pancreas - N Y Y Y Y Y Y Y Y Y Y
Small Bowel - N Y Y Y Y Y Y Y Y Y Y
Stomach - N Y Y Y Y Y Y Y Y Y Y

Canadian &oo
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KEY TAKEAWAYS
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Key Takeaways - ODO

« For web service provinces (BC, ON, QC, NS) a transplant candidate may have a
different cPRA in the local allocation system compared to CTR because the ABO
adjusted cPRA calculation produced by the Canadian cPRA calculator will be used
by CTR ( this applies for kidney interprovincial sharing programs only)

« Until the KPD program uses the ABO adjusted cPRA calculation (expected June 2026
match cycle), HSP patients could have two different cPRAs in the HSP program versus
KPD program

Canadian swoo0
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Key Takeaways — Transplant Centres

« Transplant Centres should have received a list of current non-HSP
patients that have become HSP eligible and are not currently in the

CTR from their local HLA laboratories to consent for participation in
the program.

 If there is no ABO included in the patient record, a conventional
cPRA value will be calculated

* If the blood group of a patient changes, it is important to update the
ABO in the CTR which will re-trigger the cPRA calculation and could
Impact transplant opportunities

Canadian swoo0
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Key Takeaways — HLA Laboratories

« If HLA laboratories require support in calculating ABO adjustment of multiple
patients, they can reach out to Marc Mousseau by emailing ctr.ipos@blood.ca with
“Attention Marc Mousseau” in the subject line. Laboratories will need to provide:

» The cumulative unacceptable antigens for each patient. The acceptable format

Is practically anything — similar to the copy-and-paste functionality supported in
the PRA Assistant

» A column with the patient’s ABO value
» Each patient would need to be in its own row of data

» The turnaround time for completing the recalculation should be less than 24 hours

Canadian swoo0
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KPD Go-Live

June 1 Match
Cycle

IPOS Kidney
Go-Live
Nov Dec Jan Feb Mar Apr May June
2025 2025 2026 2026 2026 2026 2026 2026
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Final Feedback

Please provide any final feedback on concerns/challenges to
this current timeline by January 30, 2026.
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Group Discussion




Contact Canadian Blood Services

ltems | Descriptions

Central Communication Email * Purpose: Q&A or other inquiry related to the enhancement of
Address the Canadian cPRA calculator to include ABO adjusted
calculation

o ctr.ipos@blood.ca
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Thank you!
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