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Map

e Itinerary for our journey

« 3 stops, exploring each section:
— Less common patient HLA typing
— Patient null allele
— Patient antibody report

« References and resources
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Learning objectives

At the conclusion of this session, attendees will be able to:

— Develop approaches to improve identification of potential
donors when patients have less common HLA typing

— Apply strategies for searching on null alleles

— ldentify considerations for patient antibody reports in
donor/cord blood selection
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Most Councll slides available now or soon:

* On the Council Meeting mobile app

 And the Network web site
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Basics still apply with the complex

« As we travel through less common search strategy areas,
we’ll keep an eye on HLA basics, too

Broads

DRB1-DRB3/4/5
Splits -
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Consider this your tour bus

Ask questions any time!
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* Use a standing mic
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Stop NO°1.:
Less common patient HLA typing
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8/8 remains gold standard for URD matching

>
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8/8 HLA Matched (n = 835)
/ 7/8 HLA Matched (n = 378)

Survival

6/8 HLA Matched (n = 241)

Log-rank P =< . 001

o 12 24 36 a8 60
Months after transplant
Lee, S.J. et al. Blood 2007, 110
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Challenge: Identifying a matched URD from diverse global HLA
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Example: Patient search and HLA information

HLA-A HLA-B HLA-C HLA-DRB1 | HLA-DQB1

02:01 27:05 01:02 01:01 05:01
24:02 51:07 14:02 11:01 03:01

BE 2% THE MATCH'

Patient #1

27 year old female with ALL

Patient ethnicity unknown
Patient has no siblings
TC criteria: 10/10 matched URD
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Traxis: HaplLogic confirms B*51:07 matching difficulty

MCat  Pr(n) of Pr(n) of A
]

8 (%)

C DRB1 DQB1 A B C DRB1 DOB1
8/8=19

B
(P A P B P O A IRERZEILS 14:CBF  1L:CTPB  03:01
7/3=99 D 02:RGPK RN 02ATZ  0L:01 05:01
8/10=99  6/8=09 E ﬂ E 9 9
wolomw=s »se-s B N O 524 S50 0 140 | 10
P | ? A

10/10

Gio=g0  7/8=86 A | 52 37 02:02 01:01
§/10=09  6/8=09 g

9 |99 99
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No HapLogic predictions: BMDW potential 10/10s

Demographics MCat A B C DRB1 DQB1 A B C DRB1 DQB1
Add/Remaove Data
Italy wio I B B N 24:XX 51:XX 14:XX 11:01
Donor Count: 1 (AN r B P B A 02:01 271 XX 02:%X 01:01
Denmark-BMDC 10/10 I IER 2 B 524 s51 11:%X 03:4X%
Donor Count: 1 2 B 2 B 52 527 01X 05X
France 10/10 I B 2 B 524 551 11:XX 03:XX
Donor Count: 1 2 3 3 3 52 527 01:%X 05:%X
Spain 1010 I IR P 24:%X 51:XX 11:XX
Donor Count: 1 P P | P 02:XX 27: XX 01:XX
Austria 1010 IE IR P 524 551 11:XX
Donor Count: 1 P P | P 52 527 01:XX
Portugal 10/10 I IR P 24: XX 51:XX 11:XX
Donor Count: 2 P P | P 02:XX 275X 01:XX
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Develop a strategy for screening potential donors

« CT all potential 10/10 donors, NMDP and BMDW

- HR type all BMDW potential 10/10s oAl Epts
 Don’t type any donors; select the best 9/10 as backup

« Use an HLAtool to predict which A/B/DRB1 typed donors
may be most likely to match
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HaploStats

——————————————————

Donor/CBU Haplotypes ‘
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BE @ THE MATCH COUNCIL MEETING: Sharing Our Passion For Life



Phased vs. unphased genotype data

 Unphased
— Most commonly used in HaploStats
— Displays likelihood of each possible HLA type, not haplotypes
— What is the likelihood a donor will match your patient’s typing?

 Phased
— Used primarily to access global maps and A/B/DRB1 haplotype data
from many donor registries
— Displays haplotype information, frequency in ethnic backgrounds

— What ethnic backgrounds to focus on in your donor search?
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What information is required?

Ethnic
background

HLA loci of interest

HLA typing

[l CARB - Caribbean Black

[# CAU - Caucasian
| MENAFC - Middle Eastern or
Marth Coast of Africa
"] EURCALU - European Caucasian

— Populations
(¥ AFA - African American [/ API - Asian or Pacific Islander
[ AAFA - African American ) AINDI - South Asian Indian [ KORI - Korean
[C] AFB - African [ZJ FILI - Filipina ] NGHI - Chinese

[C] HAWI - Hawaiian or other || SCSEAI - Southeast Asian

Facific Islander [ VIET - Vietnamease
|1 JAPI - Japanese

[#| HIS - Hispanic
| CARHIS - Caribbean Hispanic
] MSWHIS - Mexican or Chicano
"] SCAHIS - South or Central American Hispanic

[ NAM - Native American
[ AMIND - Morth American Indian
[ CARIBI - Caribbean Indian

| Select All | | Clear Populations |
— Haplotype Loci

| A~C~B~DRB1~DQB1 v
— HLA type

Enter
HLA— IILA— HLA- HLA- HLA-
DRBA1 DQBA DRB3

ﬁlﬁ

||||u|2:02 ||||D1 01

I

| |

SUBMIT QUERY

NATIONAL
MARROW %o .
Wl BE 29 THE MATCH

PROGRAM®
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HaploStats Results — Phased Genotypes

HaploStats

il BE 2% THE MATCH

PROGRAM®

DISCLAIMER: The data available here are intended for research purposes only.

/Phased Genotvpes:\

HLA Typing

|| Dataset: NMDP full 2011 | Populations: AFA, API, CAU, MENAH Displays h ap | otype DRE1~DQB1 ||
A |8 e @ qomet  [beB information _[omBs |
iz [Fror 202 [0 20 I
o201 [eros o222 oroi [ o

} (A~C~B~DRB1~DQE1) Haplotypes

I b (A~C~B~DRB1~DQB1) Phased Genotypes M

¥ (A-C-B-DRB1-DQB1) Unphased Genotypes (HLA type)

.

Focus on ethnic
background in your

donor search //

Copyright ® 2002-2015 National Marrow Donor Program. All rights reserved.
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Phased genotypes predicted in each ethnic background

Population genotype frequencies CAU !

0.63
00 02 04 06 08 10
e

Haplo- Haplo- || A*02:01 240

type 1 type 2 || C*02:02 *14:0

B*27.05 *61:0

DEE1*01:01 DREB1*11:01

DAB1*05:01 DOB1*03:01
freq 1 freq 2 || 1.57T1E-3 2.7093E-5
rank 1 rank 2 || 62 3657

Genao freg Likelinood || 8.774E-8 T6.8%
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Global HLA Haplotype Map

=1 0.0000021 - 0.0000515
—10.0000516 - 0.0001009
1 0.0001010 - 0.0001503
= 0.0001504 - 0.0001997
N 0.0001998 - 1.0000000




Global Haplotype Maps : Information Source

« Global HLA haplotype maps became available for hyperlinked

haplotypes in the Phased Genotypes section of HaploStats in
April 2011

« Maps were developed in collaboration with consenting
registries listing donors in BMDW

« Maps are a product of the 16" International HLA and
Immunogenetics Workshop Registry Diversity Project
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HaploStats phased genotype map caveats

« Maps reference only one haplotype
 A-B-DRB1 haplotypes; no help with uncommon C or DQ

* Not all countries submitted data; consult the paper for sample
sizes which isn’t evident via maps

« Not all haplotypes are hyperlinked: top 40,000 A-B-DRB1
haplotypes
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B*51:07 haplotype: Switzerland, Spain, Italy, and Israel

HLA Haplotype Frequency
A*24:02-B*51:07-DRB1*11:01

R: Ml C No Data Available

- 0.0000515
- 0.0001009 E‘}
- 0.0001503

-0.0001997
- 1.0000000

US - HIS |US -

Europe Detail |

i

US Race Code Detail

] AN
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Potentially more efficient screening

BE 2% THE MATCH'
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Demo.graphics MCat A B C DRB1 DQB1 A B DRB1
/

Italy I3 I3 I3 I
Donor Count: 1 n n n n
Denmark-BMDC 10/10 IR IER (r I P | 524 551 11:%X
Doner Count: 1 n n n n 52 527 01:%¥%
France 10/10 IR IER 2 B 524 551 11:%X
Doner Count: 1 n n n n 52 527 01:X¥
' Spain 10/ B B r B 24:XX 51:XX 11:XX
Donor Count: 1 n n n 025X 27 KK 01:%¥
Austria 1010 IE IR P 524 551 11:XX
Donor Count: 1 ﬂ ﬂ ﬂ 52 527 01:%X
Portugal 10/10 I IR P 24: XX 51:XX 11:XX
Doner Count: 2 n ﬂ n 02:XX 27 KX 013K

DQE1

03:XX
05:XX

03:XX
05:XX



What about that 2" patient haplotype?

Population genotype frequencies

Genotype typing resolution score . . d 06 08 1.0

DEB1*01:01
DaB1*05:01

DEB1*11:01
DaB1*03:01

freq 1 freq 2

rank 1 rank 2

2.793E-5
65T

8.7 T4E-5 T6.8%

Geno freq Likelinood

NATIONAL
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More frequently seen globally

. ° x4 & !

- s Y
A'02:01~B*27:05~DRB1*01:01
1 No Data Available
9 Rare
£ 0.0000190 - 0.0021597
(—0.0021598 - 0.0043004
(=9 0.0043005 - 0.00644 11
= 0.0064412 - 00085818

I 0.0085819 - 1.0000000

US - API |US - CAU|US - HIS

' :_l’ .- i 3

US - NA

Europe Detail
]
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2"d example: Which BMDW donors to screen?

| HLA-A | HLA-B | HLA-C | HLA-DRB1 | HLA-DQB1_

Ethnicity: 02:01 40:02 03:05 08:02 04:02
Hispanic  34.01 39:05 07:02 04:07 04:02
Demographics MCat A B C DRB1 DQB1 A B C DRB1 DQB1
Add/Remove Data
Brazil 10/10 IER IER P | 02:XX 39:XX 04:XX
Donor Count: 1 n n n 31:XX 40:XX 08:XX
Uruguay 10/10 ﬂ ﬂ ﬂ s2 s39 s4
Donor Count: 1 n n n s31 s61 s8
|
Argentina w1 X B P 02:XX 39:XX 04:XX
Donor Count: 4 n n n 31:XX 40:XX 08:XX
|
Mexico /10 1 B P 02:XX 39:XX 04:XX
} Donor Count: 2 B B2 P | 31:XX 40:XX 08:XX
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Patient ethnic background known: Select ‘splits’

Populations
AFA - African American API - Asian or Pacific Islander
[ AAFA - African American []AINDI - South Asian Indian [ ORI - Korean
[] AFB - African [CIFILI - Filiping [] NCHI - Chinese
[] CARB - Caribbean Black [ HAW - Hawaiian or other [] SCSEAI - Southeast Asian
Pacific I1slander CIWIET - Vietnamese
[CJWJAPI - Japanese
CAU - Caucasian HIS - Hispanic MNAM - Native American
[ MENAFC - Middle Eastern or CARHIS - Carbbean Hispanic

] AMIND - Morth American Indian
[]iCARIBI - Caribbean Indian

Marth Coast of Africa

MSWHIS - Mexican or Chicano
[] EURCAL - European Caucasian

SCAHIS - South or Central American Hispanic

Select All | | Clear Populations
Haplotype Loci
A~C~B~DRB1~DQB1

HLA type

0201 40:02 03:05 058:02 04-02

m 31:01 39:05 07:02 04:07 04:02

HLA-
DREBE3

SUBMIT QUERY

Copyright @ 2002-2015 Mational Marrow Donor Program. All rights reserved.

NATIONAL
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Phased genotypes in South/Central American Hispanics

2000E5
L500ES
LEES
1M0ES
LSMES
150ES
1400E5
L3MES
120085
L10ES
LO00ES
9000E7
BO00E7
00027
800057
SO00E7
An00E7
300067
200067
L000E7

LD00ED

NATIONAL
W BE 25 THE MATCH'

PROGRAM®

Genotype frequencies

MENAFC HIS

(SCAHIS)

MSWHE SCAHIS NAM

e
SCAHIS =
—
0.28
00 02 04 06 0B 10
A1 A*0Z2:01
£*03:05 C*07.02
B*40:02 B*33:05
DRE1*04:07 DRB1*08.02
QB1*03:02 DQB1*04:02
§.227E-4 FE i
140 204
7.626E-T 38.0%

COUNCIL MEETING: Sharing Our Passion For Life
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Focus from global maps, B*39:05 haplo: Argentina

I Rare

1 0.0000006
1 0.0000156
— 0.0000308
mm 0.0000458
mm 0.0000605

BE 25 THE MATCH'

HLA Haplotype Frequency
A*02:01~B*39:05~DRB1*08:02
L "No Data Available

- 0.0000155
- 0.0000305

- 0.0000455
- 0.0000604
- 1.0000000

COUNCIL MEETING: Sharing Our Passion For Life
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And the 2" haplotype?

200066

190065

1800E6

1M0ES

160065

1500E6

140088

130068

1200E5

110068

1000ES

S000ET

BOOET

T00ET

BOIET

SO0ET

40007

300ET

20mET

1000E7

(17

Genotype frequencies

—
SCAHIS

—

0.28
00 02 04 06 0B 10
A1 A2
C*03:05 C*07:02
B*40.02 B*39:.05
DRE1*04:07 DRB1*08:02
DaB1*03:.02 DQB1"04:02
B8.22TE-4 4634E-4
140 294
T.626E-T 38.0%
MENARC HS CARHS MSWHS SCAHS L)

NATIONAL
MARROW %o .
WAl BE 2§ THE MATCH

PROGRAM®
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2"d A/B/DRB1 haplo map directs us to: Argentina, Spain

HLA Haplotype Frequency
A*31.01~B*40:02~DRB1*04:07
[ Rare
3 0.0000014 - 0.0001116
—10.0001117 - 0.0002218
—30.0002219-0.0003319
m 0.0003320-0.0004421
I 0.0004422 - 1.0000000

Europe Detail
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Global maps directed us to Argentina

Demographics MCat A B C DRB1 DQB1 A B C DRB1 DQB1
Add/Remaove Data

e, 0B BB ax =

Uruguay 10/10 n n n s2 s39 s4

Donor Count: 1 n n n s31 s61 s8

Argentina 010 B B P | 02:XX 39:XX 04:XX

Donor Count: 4 n n n 31:XX 40:XX 08:XX

Mexico w10 Bl p | 02:XX 39:XX 04:XX

Donor Count: 2 n n n 31:XX 40:XX 08:XX

BE 3§ THE MATCH COUNCIL MEETING: Sharing Our Passion For Life 33




Rare in Uruguay, no data from Brazil or Mexico

HLA Haplotype Frequency
A*02:01~B*39:05~DRB1*08:02

HLA Haplotype Frequency
A*31:01~B*40:02~DRB1*04:07

BE 2% THE MATCH'

| T No Data Available
0 Rare
1 0.0000006 - 0.0000155
1 0.0000156 - 0.0000305
1 0.0000306 - 0.0000455
= 0.0000456 - 0.0000604
I 0.0000605 - 1.0000000

1 No Data Available

I Rare

1 0.0000014 - 0.0001116
—0.0001117 -0.0002218
[ 0.0002219 - 0.0003319
 0.0003320 - 0.00044 21
I 0.0004422 -1.0000000
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No registry data from Brazil or Mexico

Demographics MCat A B C DRB1 DQB1 A B C DRB1 DQB1
Add/Remave Data

Brazil 10/10

“w.. Donor Count: 1 E
(7]
(7]

31:XX 40:XX 08:XX

Uruguay mflm s2 s39 s4
Donor Count: 1 s31 s61 s8

Argentina

Donor Count: 4

P
P
Mexico 10/10 n
P |

Donor Count: 2

02:XX 39:XX 04X
31:XX 40:XX 08:XX
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When are global haplotype maps useful?

* Limited NMDP search
— Patient has common B-C and DRB1-DQB1 associations

* Low resolution typed BMDW donors

* You have the time and funds to screen for a 10/10
donor
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References - Less common patient alleles

Lee, S.J. et al. High-resolution donor-recipient HLA matching contributes to the
success of unrelated donor marrow transplantation. Blood 2007, 110: 4576-
4583
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Resources

 https://bioinformatics.bethematchclinical.org/
hla-resources/haplostats/
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N, S alleles: Cell surface level not expressed

Character Example Meaning
N C*04:09N Protein not expressed on the cell surface
L A*24:21:01:02L Protein expressed at low levels on cell surface
S B*44:02:01:02S Protein secreted, not on the cell surface
Q A*24:02:03Q Likely that the protein expression will not be “normal”

but not tested

« Matching
— L considered normal expression
— N and S are consider null; some Q alleles may also be null
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C*04:09N: Most likely haplotype

A B C DRB1 DQB1

01:01 | 08:01 | 07:01 | 03:01 | 02:01
123:01 | 44:03 | 04:09N | 07:01 || 02:02

* C*04:09N: most often seen with B*44:03; A*23:01 is
often present

+ A*23:01 /B*44:03 /DRB1*07:01

COUNCIL MEETING: Sharing Our Passion For Life



Patient Typing vs What HapLogic “sees”

A B | c

01:01 08:01 07:01 02:01 40:01 07:01
23:01  44:03  04:09N 23:01  44:03 |07:01
C*04:09N cvofo1 T

C*07:01 C*07:01

BE 8¢ THE MATCH COUNCIL MEETING: Sharing Our Passion For Life



Let’s look at nulls in Traxis

 How does HapLogic treat nulls for match
grade assignments?

APM

COUNCIL MEETING: Sharing Our Pas
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Status Phenotype

pRM Pheno 1] | 55001 | agi03 |oa-oon | 0701 | 02:02
07:01, 07:01

2014-1881-1 10 1010=9 889 Y N BN oot 00 | 040N

o [~y s G BIEIHE w0 o [

2045-9863-5 040fo0-99 880 Y EN NI B w0 | o7
Age: 20 Sex:F  CMV: Untested 9/10=99  7/8=99 n n “ n n 23:01 44:03 07:01
8 :

Race(Eth): White (NHIS) 10=99  6/8=99 99 09 ™ 9 09

C locus match grade = A for donors typed as C*04:09N, C*07:01 or C*07:01, 07:01
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Status Phenotype
A AR
07:01, 07:01
1679-8671-0 10/10)10110-99 839 1 I Iﬂ A | 01:BMMP  08:01 m
ﬁgge(ghwma ENHI;C)MV: Untested gﬁg:gg éﬁg:gg E g E g 30T 44:03 | 07:AGCEU
1341-7330-1 | @10/10299 8/8-09 P | Iil O O o sxa
ﬁiiﬁh);usni?'oin(]CMv' Untested gﬁggg éﬁg:gg g g ; g E 23FGSP 4403 | 07:JECH

C locus match grade = P for donors typed as C*04:09N, 07:XX or 07:allele code;
homozygous C*07:allele code; homozygous C*07:XX; or serologic Cw7

BE 2% THE MATCH'
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Status Phenotype DRB1 DQB1
01:01 | 08:01 [07:01 | 03:01 | 02:01
PRLM Pheno 11x] 1 53.01 | 44:03 |[04a:00n | 07:01 | 02:02
07:01, 07:01
1433-1061-3 o0 (0100 950 1 I3 I OB oirepd ek O7ECH
Age: 21 SextF o CMV: o/10=99 78 |E} ﬂ I B ewwE 4403 [04NZEG
Race(Eth): White (NHIS) afm =00 6/8=99 00 09 99

04:NZEG=04:01/04:09N/04:28/04:30/04:41/04:79/04:82/04:84/04:106

Match grade = M for donors typed C*07:01, 04:XX or 04:allele code with C*04:09N
***BUT donors could type as C*07:01, 04:09N; can consider C locus MG as P

BE 2% THE MATCH'
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DRE1 DQB1

Status Phenotype A
01-:01 | 08:01 [[07-01 | 03:01 | 02:01
PRLM Pheno1ix| | 55.01 | 44:03 |loa:0on | 07:01 | 02:02
07:01, 07:01

oo 850 R E B o e oAkow
1000 7899 BOT ‘04:AMEI(R
1000 6/6-09 E Q E E

04:AMEKR=04:01/04:30/04:82/04:226

1442-2913-5
Age: 26 Sex:M CMV: Negative

Race(Eth): White (NHIS)

A donor typed with a C*04:allele code that does not include C*04:09N
(surprisingly) may or may not be a mismatch.

COUNCIL MEETING: Sharing Our Passion For Life
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Patients with C*04:09N: Potential 10/10s in 2 categories

View Donor Selections |

10 Allele 8 Allele AB Only
Donor:10/10 ABCDRDQ Total: 8
Select Row Mismatch
Donor:9/10 ABCDRDQ Total: 1349
m 2 HLA-A 85 ‘
E 3 HLA-B 292
4

7 HLA-C 30 A
p%

HLA-DRB1 941 -' [ [
HLA-DQB1 1 Q -

Remember: Potential 10/10 could also be in 9/10 C mismatch category

O O
@
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Status Phenotype A

01-:01 | 08:01 [[07-01 | 03:01 | 02:01
PRLM Pheno1ix| | 55.01 | 44:03 |loa:0on | 07:01 | 02:02
07:01, 07:01

141-9543-2 gt 0 P R BDONBR o 58 ]
Age:ST SecM  CMV: Postive y= 752 B B0 | B M
® 0

Race(Eth): White () 8/10-99  6/8=99 R

Any donor whose typing is Cw4 serology would be a true mismatch;
(Cw4 protein vs. no protein expressed by C*04:09N, serologic blank)
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Why should we be worried about the Nulls?

G group (ARS) matching

« G group level matching is adequate in most
cases
— Exons 2 and 3 for Class | alleles
— Exon 2 for Class Il alleles

« Some G groups contain common null alleles
with differences outside these exons
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Exons outside the ARS

HLA-A, HLA-B, HLA-C

1

Exon 5 Exon 7
Exon 4 Exon 6 Exon 8

—

C*04:01 VS C*04:09N

COUNCIL MEETING: Sharing Our Passion For Life
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C*04:01:01G
04:01:01:01/04:01:01:02/04:01:01:03/04:01:01:04/04:01:01:05/
04:09N/04:28/04:30/04:41/04:79/04:82/04:84/04:106/04:144/. ..

« Both C*04:01:01 and C*04:09N are common in European ancestry

 Difference results in loss of HLA-C expression (null allele) and immune
recognition; patient typed as C*04:09N could develop anti-Cw4 if
exposed to donor cells containing Cw4

« Recommendation: Test for common null alleles within a G group
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Common, well-documented (CWD) Null Alleles in G Groups

Null Allele G Grou
 These non-expressed alleles are

A*01:04N A*01:01:01G thought to be common
A*03:21N A*03:01:01G .

* They are found within G groups
A*24:09N A*24:02:01G
A*24:11N A*24:02:01G | . Your lab should test for them when
A*68:11N A*68:01:02G typing for match

* . . . * . .
B*15:01:01:02N  B*15:01:01G - NMDP CT policy requires that
B*51:11N B*51:01:01G these CWD null alleles in a G group

C*04:09N C*04:01:01G be resolved
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References — Null alleles

« Frequency of HLA-Bx44:03-C+04:09N Bearing Haplotypes and Phenotypes in
Leukemia Patients. ASHI 2014-Human Immunology Volume 75, Supplement,
October 2014, Page 16

 HLA-Cw*0409N is associated with HLA-A*2301 and HLA-B*4403-carrying
haplotypes. Hum Immunol. 2004 Feb;65(2):181-7.

« Frequency of Class | Common or Well Documented Null Alleles in NMDP High
Resolution Typing Programs. ASHI 2015- Human Immunology Volume 76,
Supplement, October 2015, Page 133

« Limited Efficacy of Using Linkage to Identify Null Alleles in Germany- ASBMT 2016
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Patient antibodies

Prevalence

mportance

Report timing/interpretation 5
Sample dates - 9
Examples

BE 8¢ THE MATCH COUNCIL MEETING: Sharing Our Passion For Life

56



Formation/prevalence of HLA antibodies

Antigen

 HLA antibodies form via: Ry
— Pregnancy
— Transfusion of blood products
— Prior stem cell transplant

Antibody

* Prevalence in patients with hematologic diseases:
~ 20 to 39%

Morin-Zorman, Sarah et al. Donor-Specific Anti-HLA Antibodies in Allogeneic Hematopoietic Stem Cell Transplantation.
Frontiers in Immunology 7 (2016): 307.
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Patient HLA antibodies can be significant. DSA

 Donor specific antibodies (DSA) are directed against
antigens carried by a prospective donor or cord blood unit

« Patient lab results are consulted to see if there are reported
antibodies against antigens carried by the donors/cords
being considered for activation/transplant
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Effects of Donor Specific Antibodies (DSA) on transplant

« Qutcomes data:

— Increased risk of primary graft failure (PGF) when
patient carries DSA

— PGF “considerably increases...early non-relapse
mortality after allogeneic stem cell transplantation”

Morin-Zorman, Sarah et al. Donor-Specific Anti-HLA Antibodies in Allogeneic Hematopoietic Stem Cell
Transplantation. Frontiers in Immunology 7 (2016): 307.
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Graft failure data: With or without DSA

Reference Patients Stem cell source  Conditioning Anti- DSA% Graft failure with/without DSA
(n) HLA%

Spellman et al. 115 Mismatched RIC ND 9 24 versus 1%

(34) unrelated

Ciurea et al. 592 10/10 and 9/10 MACorRIC 19.6 1.4 37.5 versus 2.7%

(36) unrelated

Yoshihara et al. 79 Haplo-identical RIC 20.2 14 27 versus 3%

(32)

Ciurea et al. 24 Haplo-identical RIC ND 21 60 versus 5%

(36)

Chang et al. 345 Haplo-identical MAC 25.2 11.3  61% (MFI-10.000) versus 3.2%

(40)
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Reference Patients Stem cell source  Conditioning Anti- DSA% Graft failure with/without DSA
() HLA%
Ciurea et al. 122 Haplo-1dentical Non- ND 18 32 versus 4%
(36) specified
Takanashi et al. 386  Single CBU MAC 23.1 5 83 versus 32%
(41)
Cutler et al. (42) 73 Double CBU MACorRIC ND 24 57 versus 5.5%
Ruggeri et al. 294 Single and double RIC 23 5 81 versus 44%
(43) CBU
Yamamotoetal. 175  Single CBU MACorRIC 394 ND  50% if anti-HLA-C. DP. DQ.

(44)

BE 2% THE MATCH'
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Timing of antibody report

Prioritize: Concurrent with HLA typing
— Before requesting an HLA review
— No donor/cord selection prior to pt. antibody

report
Prio =
h\
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Most TCs avoid

* This is the NMDP search strategy team'’s
practice for HLA reviews

— Need the patient antibody report before selecting or
recommending donors or CBUs

* Note: There Is some disagreement in the cord
transplant community whether DSA need to be
avolded In units
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Reading antibody reports

« Basics of antibody testing
« Strength of reactivity

+ Sample date V :
o '\

— Use most recent sample’s report
— 2 important reasons

COUNCIL MEETING: Sharing Our Passion For Life

64



Mean fluorescence intensity (MFIl) = Reactivity strength

Og + 7 =20
Anti huma 12G antibody
O with conjugate fluorescent Q Q
Single antigen beads Serum of recipient with Fluorescent
anti-HLA antibody
:/ negative
O Q) A\
| s CO Y
Serum of recipient with e

Single antigen beads non-HLA antibody
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MFI interpretation Is tricky

« “Several studies have shown that higher MFI of DSA were
associated with an increased rate of graft failure.

* However, there is no consensus on a clear cut-off above
which the DSA is likely to cause graft failure.”

Morin-Zorman, Sarah et al. Donor-Specific Anti-HLA Antibodies in Allogeneic Hematopoietic Stem Cell
Transplantation. Frontiers in Immunology 7 (2016): 307.
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Consult with your HLA lab director
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Antibody reactivity can be transient or false positives

» Causes of transient reactivity NOWYOUSSEE

— Exposure to antigen (transfusion) THEM H[]l”

without re-stimulation

— Chemotherapy YUU ]][]H,T

— Patient’s immune system is compromised
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Initial sample report:. 35 antibody specifities

B*15:12 (MFI = 1025.71)
B+15:13 (MFI = 2146.7)
B+15:16 (MFI = 2352.04)
sample Date = 5/1/2017 B*35:01 (MFI = 2066.22)
B+33:01 (MFI = 2766.41)
———————————————————————— B+35:01 (MFI = 1137.76)
B+42:01 (MFI = 1260.32)
ANTI-HLA ANTIBODY SPECIFICITY: Br16i01 (MPT — 3390.91)
A*25:01 (MFI = 1686) B*49:01 (MFI = 3196.86&)
A%32:01 (MFI = 1716.26) B*50:01 (MFI = 1577.2)
B+51:01 (MFI = 3061.08)
£07: 02 _ B*51:02 (MFI = 3116.71)
D oains Eﬂg% _ iggg.g?) B+52:01 (MFI = 2347.19)
: = : B+53:01 (MFI = 2599.13)
B*14:01 (MFI = 1583.3) B*55:01 (MFI = 2351.39)
B*14:02 (MFI = 1747.63) B*56:01 (MFI = 2540.87)
B*15:01 (MFI = 1846.15) B128:01 (MET — 1005.77)
* =02 = - = -
Eriosl0e (MFL = 2177.05) B+67:01 (MFI = 1323.84)
B*15:03 (MFI = 2371.8) B*73:01 (MFI = 1659.51)
B*15:10 (MFI = 30b4.37) B*78:01 (MFI = 1486.3)
B*15:11 (MFI = 1606.11) B*31:01 (MFI = 1945)
B+32:01 (MFI = 2454.25)
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2"d sample report: 17 antibody specificities

AMENDMENT:ITests repeated on 6/ 12/2(£,sllowing that some previously

reported reactivity were false positive reactions. Specificity of antibodies are as reported
here.

B*07:02 (MFI = 1591.79) B*48:01 (MFI = 4435.86)
B*08:01 (MFI =3234.12) B*55:01 (MFI = 2847.49)
B*14:01 (MFI =2071.13) B*56:01 (MFI = 1289.06)

B*14:02 (MFI = 2502.68) e B
B*15:03 (MFI = 1960.95) B*39:01 (MFI = 3573.12)

B*15:10 (MFI = 2259.9) B*67:01 (MFI = 1690.26)
B*38:01 (MFI = 2843.01) B*73:01 (MFI = 2216.19)
B*39:01 (MFI = 1263.97) B*81:01 (MFI = 2976.34)
B*42:01 (MFI = 1452) B*82:01 (MFI = 2812.4)
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Most recent sample report could reflect more antigen exposure,
more antibody reactivity

Test Sample Date Test Date Specificity

ANTIBODY ID | 01/05/2017 01/10/2017 B:82 45 44
Cw:1

ANTIBODY ID | 10/29/2012 10/31/2012 B:82
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Antibody reports & donor/cord selections

¢ Examples
EX@KMP@%X AMPLES
sx“mp‘es




NMDP strategy team: Current cord selection algorithm*

— CD34+
« Single unit 2 0.15 x 10° CD34+/kg; paired units = 0.10 x 106 CD34+/kg
— TNC
« Single unit =2 2.50 x 107 TNC/Kkg; paired units = 1.50 x 107 TNC/kg
— Best matched x/8 units
o After minimum CD34+ and TNC doses met
— RBC reduced
» Avoid RBC replete units
— Total frozen volume ~ 25-30 ml

*Based on outcomes data and recommendations from cord blood consultants, 11/10/2017; may change
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Would you consider requesting a CBU with this typing,
given the patient’s reported antibody reactivity?

Patient antibody report
A:29 43 B:13 18 35 37 46 48 49 50 51 52 56 62 63

Cw: 10 9
DR: 1 16 DR53

A B C ODORE1DQEL A DRB1  DQB1 ~ DRA3  DRB4  DRE5  DQA1  DPBL  DPAL

ﬂ v RO | 1 UﬁDDA el m WOl OLAETA
ﬂ ﬂ ﬂ m 502 1 =T oo 55
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Would you consider this cord blood unit for selection?

Patient antibody report

A:29 43 B:13 18 35 37 46 48 49 50 51 52 56 62 63
Cw: 10 9

DR:1 16 DR53

C DRB1 DQB1 A B C DRB1 DOB1 DRB3 DRB4 DRB5 DQAL DPB1 DPA1

A B
0n n 03:AAUAT 03:01
0N v | 33:AMAV)  S8ADPOR
0
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Allele Reveal mode In Traxis

* ‘Reveals’ the most likely alleles at untyped loci

A B C DRB1 DQB1 DRB3 DRB4 DRB5

B o [ o (0x:020) [ 030100 (02:01g)  (02:02q)

[ p EEDEEE P NN (0202 [ 13:0200 (06:090)  (03:01g)
Q9  info(d 0 infoid 1 info 0 info(d) 1 info infa info info

BE 8¢ THE MATCH COUNCIL MEETING: Sharing Our Passion For Life



Predicted allele likelihoods In Allele Reveal

A B C DRB1 DQB1 DRB3 DRB4 DRBS
B oo 3 1202 (0x02q)  [FY o0z:01ge (02:01g)  (02:02q)
B} 00 B3 ssou0 3000 [ 13:02 05:000)  (03:01q)
info

00 info (d) 0 info(d) 1 0 infa(d)

Locus Information

C Genotype Probabilities
Genotype Percent MatchGrade

C*03:02+C*08:02  99% MM

M(_

info info

1§ info
Locus Information

DOB1 Genotype Probabilities

Percent MatchGrade

Genotype
DQB1*02:01+DQB1%06:09  94% AM
DQB1*02:01+DQB1"05:01 3% AM
DQB1*02:01+DQB1*06:04 3% AM
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Broads and splits

Patient antibody report

A:29 43 B: 13 18 35 37 46 48 49 50 51 52 56 62 63
|Cw: 10 9|

DR:1 16 DR53

A B C DRB1 DQB1 DRB3 DRB4 DRBS
B ooe [ o | ool B oo (02:01g) | (02:020)

[ p REEDEEE p O 0e020) [ 13:0200 (06:099)  (03:01g)

00  info (d 0 info(d 1 info 0 info(d 1 info info info info
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How do these two units look for potential DSA issues?

Patient antibody report

A:29 43 B:13 18 35 37 46 48 49 50 51 52 56 62 63
DR: 1 16 ‘DR53|

A DQB

IEl oz:010 (03:02g) 02

Bl 33:030 (12:03g) (02:02g)

99 info (d) info info info info
Bl o010 (03:02g) 01:01

Bl =030 (08:02g) 02:02ge

90 info (d infa info (d

BE 8¢ THE MATCH COUNCIL MEETING: Sharing Our Passion For Life 79



DNA (Serology
03 DRB3| DRS52 01
05 | 07 DRB4
06 DRB4| DRS53 00
11 DRB3
12 DRB5| DR51 02
13 15 DRB35
14 16
01
08 -
10
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Check antibody report for DRB3/4/5 serology

Patient antibody report

A: 29 43 B:13 18 35 37 46 48 49 50 51 52 56 62 63

Cw:10 9
DR: 1 16 | DR53|

A B C DRB1 DQB1 DRB3 DRB4
Bl o03:010 [ 3s8:01 (02:020) [N 02:01g+ (02:01q)

Bl 22:030 Bl s8:019 (12:02g) [H 07:01ge {02 01g) (02:02g)

99 info (d) 0 info (d) 1 info 0  info (d) info info

El o301 0 1402 (03:020) M o03:01g ﬂ 02:01g 01:01
El 33030 BB 58010 (08:020) m 0? 0lg m 02:01g 02:02gs

a0 info (d 0 info (d 1 info o (d info (s info (d info (d)

DRB5

No Allele Reveal DRB4 locus info
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Keep these loci in mind: Patient antibody reports

DPB1
MW%TS DPA1
DQA1
DRB4
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Likely 10/10 donors, patients with HLA antibodies

Patient antibody report

A*03:01 24:02 B*35:03 C*04:01 DRB1*07:01
DRB3*01:01 DPB1*02:01

A B C | DRB1 DQB1 A B C DRB1 DQB1 DRB3 DRB4 DRB5S DPB1 DPBL TCE
B B B B B 02:DFKP | 15:ACMGP  03:AWFCC 03:01 02:01 01:AYG
B 2 B B B 31:CGAI 35:08 04:AWFCF 13:01 06:03 02:UNV
99 99 99 99 99

B B B B KBl 022WwBC | 15ACMGP  03:AWFCC 03:01 02:01

EH B B B B :uake 35:08 04:AWFCF 13:01 06:03

99 99 99 99 99

Il B Bl Bl EJ 02AcMGD | 15:ACMGN  03:ABGFK 03:01 02:DYCD 02:RGPY
B R B B B 31:AAAVF 35:08 04:AAAWS 13:MIMR 06:ZANE 02:RGPY
99 99 99 99 99

BB B B B KBl 02:AWBC | 15ACMGP  03:AWFCC 03:01 02:01

E B B B B ke 35:08 04:AWFCF 13:01 06:03

99 99 99 99 99
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Likely 10/10 donors, patients with HLA antibodies

Patient antibody report

A*03:01 24:02 B*35:03 C*04:01 DRB1*07:01
DRB3*01:01 ‘DPBl*OZ:Ol‘

A B C | DRB1 DQB1 A B C DRB1 DQB1 DRB3 DRB4 DRB5 DPB1 DPB1 TCE
B B B BB B3 02:DFKP | 15:ACMGP = 03:AWFCC 03:01 02:01 D1:AYG
B B B B B 31:CGAJ 35:08 04:AWFCF 13:01 06:03 02:UNV
99 99 99 99 99

Bl KBl Bl El EKEJl 02AWFBC  15:ACMGP | 03:AWFCC 03:01 02:01

B2 B0 B &2 B 31:AUKIP 35:08 04:AWFCF 13:01 06:03

99 29 99 99 99

IEl EBEl B El EKEl 025cM6D  15:ACMGN | 03:ABGFK 03:01 02:DYCD D2:RGPY
2 B B O DB 31:AAAVF 35:08 04:AMAWS | 13:MIMR 06:ZANE 02:RGPY
99 99 99 99 99

B Bl EBEl KBl El  02AWFBC | 15:ACMGP | 03:AWFCC 03:01 02:01

B B B O DB 31:AUKIP 35:08 04:AWFCF 13:01 06:03

99 99 99 99 99
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DRB1 DRB3 DRB5
12:01 01:01 or 02:02
12:02 03:01

| 13:01 01:01 or 02:02

13:03

Potential AFA ‘rulebreakers’
Potential AFA ‘rulebreakers’

Potential AFA ‘rulebreakers’
14:01 02:01
14:02 01:01
14:54 02:02
15:01 01:01 Potential APl ‘rulebreakers’
15:02 01:02 Potential APl ‘rulebreakers’
15:03 01:01 Potential APl ‘rulebreakers’
16:01 02:02
16:02 02:02

BE 2% THE MATCH'
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Likely 10/10 donors, patients with HLA antibodies

Patient antibody report

A*03:01 24:02 B*35:03 C*04:01 DRB1*07:01
\DR53*01:01\ ‘DPBl*OZ:Ol‘

PE— P—
A B C | DRB1 DQB1 A B c DRB1 DQB1 DRB32 DRB4 DRB5 DPB1 DPB1 TCE

EH B B B B3 02:DFKP  15:ACMGP | 03:AWFCC 03:01 02:01 01:AYG

2 B B O DB 31:CGA 35:08 04:AWFCF 13:01 06:03 02:UNV

99 99 99 99 99

B Bl EBEl KBl El  02AWFBC | 15:ACMGP | 03:AWFCC 03:01 02:01

B B B O DB 31:AUKIP 35:08 04:AWFCF 13:01 06:03

99 99 99 99 99

IE B EBEl BB EJ 02AcMGD | 15:ACMGN = 03:ABGFK 03:01 02:DYCD D2:RGPY

B B B B B 31:AAAVF 35:08 04:AAAWS 13:MIMR 06:ZANE 02:RGPY

99 99 99 99 99

Bl KBl Bl El EKEJl 02AWFBC  15:ACMGP | 03:AWFCC 03:01 02:01

B B IO O B 31:AUKIP 35:08 04:AWFCF 13:01 06:03

99 99 99 99 99
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Patient antibody recap

Prioritize patient antibody screening
— Wait for patient antibody report before requesting an HLA review or
activating donors/CBUs

Consult with your HLA lab director
— Antibody reactivity (MFI) interpretation

Ensure you have the most recent sample’s report

Avoid selecting donors/CBUs with DSA issue
— Remember DRB3/4/5, DPB1, DPA1, DQAL1
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References - Patient antibodies

* Morin-Zorman, Sarah et al. Donor-Specific Anti-HLA Antibodies in Allogeneic
Hematopoietic Stem Cell Transplantation. Frontiers in Immunology 7 (2016): 307. PMC.
Web. 10 Oct. 2017.

« Barker, Juliet N et al. Optimal Practices in Unrelated Donor Cord Blood Transplantation
for Hematologic Malignancies. Biol Blood Marrow Transplant. 2017 Jun;23(6):882-896.
doi: 10.1016/j.bbmt.2017.03.006. Epub 2017 Mar 6.

» Hollenbach, Jill A et al. A Combined DPA1-DPB1 Amino Acid Epitope Is the Primary Unit
of Selection on the HLA-DP Heterodimer. Immunogenetics 64.8 (2012): 559-569. PMC.

Web. 2 Nov. 2017.
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Resources

 https://www.haplostats.org/haplostats?execution=el1s1

e search-strategies@nmdp.org
— HLA and/or search strategy questions
— Request Allele Reveal

« SSAReguest@nmdp.org
— Request an HLA review
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Evaluation Reminder

* Please complete the Council Meeting 2017
evaluation in order to receive continuing education
credits and to provide suggestions for future topics

We appreciate your feedback!
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You're invited!

'i‘nﬁg‘:x '/

A X
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