Rare Case of AIHA

Nour Alhomsi, BSc, MLT, MBA
Technical Specialist, Transfusion Medicine ~ McMaster| < Joseph'’ % Canadian

. . . 1 : + 0N+ )
Hamilton Health Sciences, Hamilton, ON Umversrty %’%’3 Hea]th(‘arez Hamiltor gg‘?{ﬂ:es




Background

é A 19-year-old Male

¢ Post-renal transplant (2006)
was admitted with severe

progressive hemolytic anemia
(HB 59g/L)

6 G&S sent to TM and request
for 2 RCCs STAT

St. Joseph'’
Healthcare g Hamiltor




Transfusion Medicine
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Patient History Check

2012:
Blood Group: A Positive

Antibody Screen: Negative
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ABO & Rh

ECHO-Solid Phase Capture
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Ctrl fail

Manual Tube

| Anti-A VYR SR YRR SRR Pl Al Cells | Bcells | Interp.
4+ @ @ 4+ 4+ 0 2+ ?

*Prewarm did not resolve ABO discrepancy
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Antibody Screen & DAT

ECHO-Solid Phase Capture Screen SIAT
mmm mmmm
Positive Positive

ECHO-Antibody Panel

Few weak reactions

All common clinically significant antibodies excluded

ECHO-DAT Manual-DAT
oirin Lot L I ave Lo vt |,

Invalid Invalid

’
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What explains these reactions?

? Cold Autoantibody
? warm Autoantibody
? Strong anti-C3d

? lgG Alloantibody

? Sample is contaminated




Cold Agglutinin Screen
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Patient Cells Cord Cells Adult Cells
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2006 2012 2022
Kidney ABO: A Positive Hb: 59g/L

Transplant Screen: Negative 2 units RCCs Requested

e CBCinvalid, manual HCT
e Free Hb

e Haptoglobin

e Unconjugated Bilirubin
e LDH Normal

* Retic 33

2022 2022 2022
ABO: Undetermined Crossmatch: Sent to

Screen: Panreactive incompatible Reference lab
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National Immunology Reference Laboratory

Canadian Blood Services
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Initial Blood Group & DAT

ABO/Rh

| Anti-A VYRS UY N E SR YRVl Al Cells | Becells | Interp. |
4+ @ @ 3+ 4+ 0 4+ NTD

DAT

2+ 2+ 2+ 2+
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2" Source of Anti-A/Anti-B

ABO/Rh

WITUW AntiB  Anti-AB RhC  Anti-D1 Anti-D2 [N
4+ 2+ 4+ 3+ 3+ 4+ 0 4+ NTD

Prewarm

WITUW AntiB  Anti-AB RhC  Anti-D1 Anti-D2 [TV
4+ 2+ 4+ 2+ 3+ 4+ 0 4+ NTD

‘ Both Failed to resolve ABO Discrepancy




DTT Treated Patient RBC

ABO/Rh

WITUW AntiB  Anti-AB RhC  Anti-D1 Anti-D2 [N
4+ 0 4 0 3+ 4+ 0 4+ A Pos
DAT

Wk+ 0 Wk+ 0
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- Weak with AHG and C3d but Negative with Anti-IgG after DTT treatment
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What does DTT do?

(D Start presenting to display the poll results on this slide.
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DTT (Dithiothreitol)

 As a blood bank reagent,
it dissolves IgM antibody disulfide
bonds and eliminates activity of the
antibody.

® When used to treat RBC it will
remove the reactivity of any bound
lgM antibodies as well as destroying
any antigens with disulfide bonds -
including those in the Kell system.




Initial Panel
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RESt (Rabbit Erythrocyte Stroma)
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What does RESt do?

(D Start presenting to display the poll results on this slide.
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RESt (Rabbit Erythrocyte Stroma)

® Is a commercial product used by
blood bankers to remove (or
“adsorb”) cold antibodies from a

patient’s blood sample. Jitold
Bl Antie
é These antibodies are ST t . - .‘. - Y ||,I|'||,=||E3

Batiet Trealed Autoantibody Adsarbed
plasma paliént ABC adsorbed oul plasma

usually autoantibodies that have
specificity to the “I” or “IH”
antigens.
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Cold Panel
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Eluate
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Cell for Alloadsorption: Phenotype similar cell
to Patient with a matching Rh phenotype

o
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Alloadsorption

Advanced blood banking
technique designed to bind
antibodies to red blood cells
in order to remove them from
a particular patient’s plasma
and better analyze the

antibodies that might remain
behind.

|A.. Initial Sample|

B. Alloadsorption|

|C. Adsorbed Seruml

anti-5 ti-e anti-S anti-§
anti-S anti-g anti-& m antl-5
Y Y Y anti-e anti- anti-e Y
anli-5 anitk anti-S anti-5
| Both antibodies present |Im:ubaiu e+, K- RBCs with serum Remove coated RBCs, anti-5 visible




Follow 37°C Adsorption using ZZAP
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‘ No reactivity of plasma at IS, 37 or IAT
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What does ZZAP do?

(D Start presenting to display the poll results on this slide.
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ZZAP

Is a reagent composed of a mixture of a
proteolytic enzyme (papain) and a sulfhydryl
reagent (dithiothreitol, or “DTTY).

PATIENT RBCS UNCOATED RBC AUTOANTIBODY
Removes immunoglobulins and complement j §
from the surface of DAT-positive red blood _z‘.}: . YYYY
cells @ v e @ g YIIY
Antigens damaged/destroyed by ZZAP ﬁ(}’{}_ *{Yr& . o IYYT
include all Kell antigens, M, N, Fy? and Fy® st DISCARD

Following treatment with ZZAP, red cells can
be used for a variety of special techniques,
such as adsorption.




DTT Treatment of Control Plasma containing IgM
anti-P1 antibody. Following DTT treatment
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DTT Treatment of Patient Plasma (Patient Test)

Rh-Hr Kell Duffy | Kidd |Lewis| P MN Luth | X - T;ést Results
Supplier / Donor / |—1— I I - T Additional '
Lot RhHr - Vial '- ' Antigens
- plcle|clelc f]v]K|k kelkelus® us”[Fy*|Fy lor® a°[Le®lLe’lPi[m | N | s | s fLu®liuxg®
: Immucor B10113 I 14T, | ! ?
_ 1 38637 - R_“_“ #1 + +|0/0l+1|0 '__”(_). :4-50 + |0 +#|0|+|+ 0|01+ ]|+ +:0:+ + |10 + |+
Immucor C6453 | '; | ] 1.1, -
2 B ____3__8637 R2R2 #2_ + O|+|(+101|0 + |+ 10+ |0 +#|0|+ |+ 0I101+|+10 + O|+101+10

4%, Canadian @0
- Blood «:#mf}n_q

ORGANS

Services .« rssues

- non-reactive at SIAT; patient plasma untreated is reactive at SIAT




Conclusion and Report Out
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lgM antibodies present (forward typing discrepancy and invalid DAT
corrected with DTT treatment of cells which destroys bound IgM

antibodies); DAT following DTT treatment is positive for AHG and C3d
but not IgG (again suggesting the autoantibody is IgM in nature)

Initial testing is positive at 37 (IgM); weaker Cold panel is

at IAT and negative at IS suggesting a warm positive but non
reactive IgM antibody specific

37°C alloadsorption with
RESt adsorption pheno similar cell treated DTT treatment of plasma
. with ZZAP removes also clears reactivity
fails to remove reactivity and allows confirming IgM nature of

antibody confirmation of no autoantibody w .

. . . Blmd P_I:.'.zHﬁ
underlying alloantibodies Blood s




Overall Conclusion
N

A DAT Warm NoO

Rh Positive | Positive | Reacting IgM | Alloantibody
with C3d | Autoantibody | Detected




Summary of the Patient’s Clinical Course Over 3-month Period

Hb (g/dL) Plasma Exchange LDH (U/L)
140 l’ \ 4 400 ® Poor RBC transfusion
120 Rituximab 350 increments led to initiation of
0 | | (] 300 daily plasma exchange with

250 excellent response (Hb >
N 130g/L)

200
) s | @ Secondary workup revealed

60
t ' RBC 2 units

40 H I L 1 -
RBC2units o RBC 1 unit 100 underlying pOSt t.rans!olant

0 0 lymphoproliferative disorder,
R R R EEEEEEEEEEEEEEEREEEEE R . . .

(b EEadT hbAcaadaitainadalininshddl o for which Rituximab

375mg/m2 weekly x 4 was

e Hb s | DH

administered

Hb: Hemoglobin, LDH: Lactate Dehydrogenase, RBC: Red Blood Cells




Lessons Learned

6 This patient had a warm reacting IgVI
autoantibody which is rare but often
associated with life threatening. (1)

é It can be difficult to diagnose IgM
warm AIHA because routine serologic
data are not always informative (e.g.,
routinely used antiglobulin sera do not
contain anti-IgM); the diagnosis is
sometimes confused with CAS. (1

1.Arndt PA TRANSFUSION 2009:49:235-242. H




Our Patient

® PLEX was an effective treatment gy
to temporarily reduce IgM
antibody levels and hemolysis,
improving the patient's clinical
condition until a final diagnosis
could be established and a
treatment strategy determined
(Rituximab)

é August 30th, 2023: HB 122g/L,
DAT: Negative, no signs of
hemolysis!! ©




Specialized serological tests performed by NIRL (DTT treatment, RESt and
ZZAP) are based on common serological principles used routinely in testing.
Is it time for larger academic centers to consider implementation of these test
as an alternative to sending samples to a reference laboratory?

B \L A i




Dr. Gwen Clark
Dr. Shuoyan Ning
Nancy Heddle

Give the gift that keeps on living
Donate Blood.

Special thanks to NIRL for the comprehensive testing that they performed to
help understand the complex serological findings associated with this case.

TH AN K YOU Many thanks to the Transfusion Medicine staff at Hamilton Health Sciences
and St. Joseph’s Healthcare in Hamilton for their commitment to understand
the serology leading to hemolysis in this patient which was critical for
appropriate management of this case.
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