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Antibody Identification
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Antibody ldentification in BB/TS

If an irregular antibody to erythrocytes is suspected because of a
positive antibody screen or a positive crossmatch or extra
positivities in ABO reverse typing or in the case of an unexplained
hemolytic transfusion reaction, additional investigations are
required in order to detect and identify the possible antibody.

The test method used are the same a those employed for antibody
screening. However, it may be necessary to expend the test
spectrum, to optimize the test procedure, and, e.g. in case of
suspected cold antibodies, to adjust the temperature.

All of this is included in the “Antibody identification” testing.
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Antibody ldentification in BB/TS

* The antibody identification is one of the most complex method in IH

 Skill and deep knowledge of the serological behavior of all clinically
significant antibodies are required

* Quick availability of immunohematology technical and scientific
Information is important

« Difficulties in Antibody identification can delay the transfusion to the
patient

* The antibodu identification is often done manually and customers are
required a traceability of the results as well as a process control
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Resolvigen: the OCD’s solution
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RESOLVIGEN

A “Virtual” Immunohematologist Expert
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Resolvigen

Resolvigen is an expert software developed to assist user in the

Interpretation of antibody identification results and to provide

suggestions for additional tests

» The software will suggest antibody specificity based upon a reaction

pattern and information on the antigen expression of the reagent red

cells used in the test.
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Resolvigen

» Allow you to create your own Rare Blood Cell Archive :

An archive with public and private antigens that can be searched by different
criteria and used to solve complex identification
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Resolvigen: History and Overview
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Resolvigen — History and Overview

* Resolvigen 2.0 was launched in 2000 — Installed & used in more then 200
transfusion centers

« Has been developped by Technosoft (Milan) in 1999 with OCD Italy

collaboration
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Resolvigen — History and Overview

Resolvigen is a stand alone software that can run on:
» Windows 95/98/Millenium
» Windows NT/XP
» Linux SUSE 8.08.1

Can be installed on any PC with following characteristics (e.g. Innova PC)

Hardware description Minimum Recommended
» Microprocessor Celeron 300 Pentium 400

» memory 64 MB 128 MB

» video resolution 800x600 1024x768

To use Resolvigen , the hardware specific protection key which is delivered
with the software has to be installed!
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Resolvigen — History and Overview

* Resolvigen 3.0 is designed for use during antibody identification testing to
resolve the often complex algorithm of results that is obtained with an
identification panel.

These panels, Ortho Resolve A, B or C may contain as many as 22 cell,
each with a distinct antigen profile.

* RBCs Antigram antigen profiles are delivered to the laboratory in three
different ways:

— Floppy disk shipped together with Ortho Resolve Panel
— E-mail distribution

— Downloaded from e-antigram library
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Resolvigen: How Does it Work?
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Resolvigen - How Does it Work?
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Resolvigen - How Does it Work?

Resolvigen3 takes in account also information as:

*Dose effects

]
Possible antibody mixes explaining reactions Notes
-Effects due to variable antigen e s e
-5, Blie
eXpreSSIOn Suspected panreactive antibody
]
*Reactions due to Complement Descrptonfor slcted i
. . Mix of anti-s, M:
fixation a;=
# Anii-g reacting in Coombs (2+), with variable reactivity due to dose
effect (14) ’
# Anii-M reacting in Coombs (1+), with variable reactivity due to
° Eﬂ:e Ct Of en Zym es on antl body dose effect (+/-); possible complement fix reaction
. Perform tests at room temperature to confirm the presence of cold reacting
reaCtl 0 n antihodies ;
Clinically significant antibodies not excluded
x i , With antiglobutin: anti-D, C, E, €, V, K, Js5 By, I, X' 5, M S
*Behaviour in different phases 3 e
RT, 37°C, Coombs (IgG+C3d), e | | Elan | |_Hnis Cacel | | O |
Use of any information or elaboration provided by this software is under user responsibility

Coombs (IgG), Enzymes
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Resolvigen - How Does it Work?

* |dentification of antibodies related to antigens on panels

* Gives possible antibody mixes explaining reactions

\* Result interpretation @

Possible antibody mixes explaining reactions Notes

anti-s, M I:J :I
anti-s, 8.
Suspected panreactive antibody

|
Description for selected mix
Mix of anti-s, M T

# Anti-s reacting in Coomnbs (2+), with variable reactivity due to dose
effect (14) ]

# Anti-M reacting in Coombs (1+), with vaniable reactivity due to
dose effect (+/-); possible complement fix reaction

Perform tests at rootn temperature to confirtn the presence of cold reacting

antibodies |-
Clinically significant antibodies not excluded
With antiglobutin: anti-D, C, E, €, V. K, Js%, Fyt, I, Xg®, 5, M ﬁ
£ |
ey _Emlan | | Hos _Cancol | [ oK |

Use of any information or elaboration provided by this software is under user responsibility
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Resolvigen - How Does it Work?

. X <2 Resolvigen help. =] B
Provides on line reference Anti-Fya: weak.
for anthOdIeS Wlth “ery weak anti-Fya antibodies may react in Coombs test with homozygous Fy(a+b-) RBCs only.
|mmu nOhaematO|0glca| If the patient has not been transfused in the last two rmonths, check that target antigen lacks on his own cells.
Ar=\A 1 Increase serum/EECs ratio to 61 and test against homozygous Fyia-b+) and Fyia+b-) RBCs to confirm
and Cllnlcal data or deny suspected specificity.

2 Adsorb and elute anti-Fya antibody with Fy(a+b-) RBCs, confirming eluted specificity (procedures Mo 10
or Mo 11} using homozygous Fyla+) and Fyia-) RBCs.

See also

Suggests hints for

antibody identification with |  fisbreneentieae:
complex mixes or weak
antibodies
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Resolvigen - How Does it Work?

* Describes 40 laboratory
procedures
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<> Reszolvigen help.

(34) Method for the confirmation of the specificity of a weak,
incomplete, warm antibody by adsorption and elution.

M=l E3

This method can be used to confirm the specificity of & weak incomplete antibody through the use of
adsarption and elution technigques.

1)

2)

3)

4)

3)

6)

Choose RBCs with the maximum expression of the target antigen against which the antibody under
investigation is directed. Wash 2 ml of the packed RECs in =aline and completely aspirate the final
wash solution.

Add 4 il of the serurm under investigation and 4 ml of low ionic strength enhancer OAE. S, to the
RECs selected in step 1 (unless the RECs have been pretreated with enzyme to enhance their
reactivity).

hix and incubate for 30" at 37 °C, centrifuge for 3 at 3000 rprm and transfer the supernatant serum to
a second tube.

YWash the 2 ml of RBCs 4 times in saline.

Elute the adsorbed antibody using method Mo 3 with diethyl ether or for antibodies with an anti-Fya,
anti-S ar anti-s specificity use method Mo 11 or ko 10,

Label 11 tubes for Panel A and distribute all the eluate available amongst them. Add ane drop of the
reagent RECs to the corresponding tube, mix and incubate for B0 at 37 °C. Wiash the RBECs 3 times
in saline and proceed with antiglobulin testing, check all negative tests microscopically and confirm
with Coombs cantral.

-




Resolvigen: Advantages
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Resolvigen - Advantages

* |dentification of antibodies mixes that give a complete covering of panels
reactions

* Reading of individual scores and images (1+,2+,3+,4+) and accordingly
Interpretation of results

* |dentification of very weak partially reacting antibodies

Edit antigram results

Antigram description

Type: PanelA Caode: RA326

Antigram data
e Testresults
Rh-hr N‘?:,,’:, D|C|E|c|e|f|C" V]|K]|k |Kp[Kp®|Js?|Js® Mo |Le?|Le®| S | s [ M | M | Py |Lu|Luf G [RTe[37| Ce |laG

1141300+ |+ (0|0 |+ |0 |+ 0O |+ |OD|+|[OD]|+]O|+]|0 |+ |+ |0 |+|D]|+|+]|[+]+]D]|+ 2+
FIR1R1 1102600 + |+ (O |0 |+ |0 |0 (0|0 |+ |O|+|(OD|+]|+|0]|+|0|0|0O|+[+]|+|+]|D]|+s]D]|+ 1+
EIRZRZ (112848 + (O [+ [+ /O (O (O |O|O |+ |D|+|OD |+ |+ |+ |0 |+ 0|0 |0|+|(+|(Of+]D|D(+ 1+
EiRor 1M4321+ |0 |0 |+ |+ |+ |0 |+ |0 |+ |[0|+ |+ |+ ]OD[0 |+ |+ |+ )]0 0|0+ ]|+]|+]|+]|0]|+ 2+
i Man3o |+ |0 |+ |+ |+ |0 |00 |+ |(O0f+(Of+]O|[+]+ |+ |+ )0 +]|0]|+]|+|+]|0]|0]|+ 2+
T 1M775l0 |0 |+ |+ |+ |+ |0 |00 |+ |(0f+(Of+]|Of+ ]+ 0 0|0 |+ ]|0]|+]|+]|+]|+]|0]|+ 2+
" 1Mois7fo |00 |+ |+ |+ |0 0|+ |+ |0D|+|[D]|+]O|+ ]|+ |+ |0 |+ |0]|D]|+|+]|+]|+s]D]|+ 2+
1430 |ofo|+ |+ |+ |0 |00 |+ |OD|+|[D|+]+|0]|+|0|0|+|0]|+|OD|+|[OD]|OD]+]|+ 1+
gl rr 1M2846l0 (O |O |+ |+ |+ |0 |0 |+ |+ (Of+(Of+]Of+ ]|+ |+ + )0 +]0O|+|0|+]|0]|0O]|+ 2+
100 Mz2081l0 |0 |0 |+ |+ |+ |0 0|0 |+ |0+ (0f+]|+|[+]0 |+ |+ ]|+ 0]|+|0]|+|0]|+]|0]+ 1+
11 [alaad Ma327+ |+ |O |0 |+ |0 |0 |0 |+ |+ |[0f+ |0+ ]O|[+ ]+ |+ |+ )0 |+ ]|+|+|0]|+]|+]|0]|+ 1+
e loo|o|«|+|«|ofofo|+|of+|[o|«]+]o]+]{o0]ofo|«|[+|o|o|+|o]+]+ 0

Mode of reactivity 37°C/Antiglobulin Antiglobulin War. Cold War

4]
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Resolvigen - Advantages

Allows:

* |dentification of antibodies directed against public antigens

with a step by step procedure

\* Antibodies against public antigens

* Antibodies against public antigens @

PRESENCE IN PATIENT'S SERUM OF A WARM, INCOMPLETE,

PANREACTIVE ALLOANTIBODY.

Alloantibody specificities considered:

Anti-U, anti-En’TS, anti-En’FS, anti-En’FR, anti-En"KT, anti-Rh29, anti-Hr,, anti-Hr, anti-Hr®, anti-Nou, anti-Sec,
anti-Dav, anti-MAR, anti—Lub, anti-Lu3, anti-Lud, anti-Lu#, anti-Lu6, anti-Lu7, anti-Lu8, anti-Lull, anti-Lul 2, anti-Lul3,
anti-Lul6, anti-Lul7, anti-Au®, anti-Lu20, anti-k, anti—Kpb' anti-Ku, anti—Js". anti-K11, anti-K12, anti-K13, anti-K14,
anti-K18, anti-K19, anti-Km, anti-K22, antiFy3, anti-Fy5, anti-Jk3, anti—Dib. anti—Wrb, anti—Yta, anti-Scl, anti-Sc3,
anti-Gy®, anti-Hy, anti-Jo®, anti-Co®, anti-Co3, anti-LW*, anti- LW™, anti-Chl, anti-Rgl, anti-H, anti-Kx,
anti-Ge2,anti-Ge3, anti-Ge4, anti-Cr®, anti-Tc®, anti-Dr", anti-Fs®, anti-IFC, anti- WES”, anti-UMC, anti-Kn®, anti-McC?,
anti-SI°, anti-Ex®, anti-Yk®, anti-In”, anti-Cs®, anti-1, anti-I", anti-i, anti-P, anti-PP,P¥, anti-Vel, anti-Lan, anti-At", anti-Jr

* anti-Ok®, anti-JMH, anti-Emm, anti-AnWj, anti-MER2, anti-Sd",anti-Duclos, anti-PEL.

Help | Exit | <= | »>

Use of any information or elaboration provided by this software is under user responsibility: take necessary steps to confirm suggestio...

Indicate serum reactivity, compared to reactivity against untreated allogeneic group O RBCs =
from panels, with:
Ficin pretreated group O RECs (if the reactivity increases, also enter |Da&c not change noticeably ¥
result for the test "Auntologous ficin p i RBCs’):
Allogeneic group 0 RECs pretreated with AET or DTT: |’= zeroed or VT .
Untreated group O cord RBCs: I.Dﬂ“ not change naticeably ':
ABO compatible RECs from patient with paroxysmal nocturnal |mms ot 3 -
hemoglobinuria (DAF negative): a
Other information:
Autologous ficin pretreated RBCs: |Negative ¥ |
With fresh serum, can hemolysis be evidenced at room temperature or |N.u =
at 37°C? i

Has the natient heen transfised in his/her lifetime? Otherwise if =

Help | E=it < el ]

Use of any information or elaboration provided by this software is under user responsibility: take necessary steps to confirm suggestio...




Resolvigen - Advantages

* rare blood archive extended to public (very common) and private (very
rare) antigens (searched by different criteria)

* on line documentation including over 200 antibodies with serological
and clinical features (enhance communication between lab and clinicians)

<> B8
4 a
0 preaEcH N 1 e
] Cost collection || Anti-Js (anti-Matthews, anti-K7, anti-KEL7) Kell blood group system E
@ group sy
Cramer system
g Diego system (| | This "high frequency reactive'' alloantihody specificity may be confirmed by :
Darmbrock system
(&) Dufy system 1. The compatibitity with Js (a+b-) red blood cells (RBCS),
I i
g Er Cs_”ilcmnt 3. The compatibility with KD RBCs.
erhich system .
(] Globoside callzction 3. The compatibility with cotaron Js (a-b+) or Js (a+b+) AET or DTT treated RBCs.
4. The weakened reactivity with McLeod and Ge:-2,-3.4 or Ge-2,-3,-4 RBCs
3] Hh systern :
& 1 eollection E 5. The reactivity detectable only by adsorption/elution techrique with K - RBCs
(] Indian systerm 8. The Js (ath-) phenotype of 2 black patient's RBCs.
L] kel zystem
§anti-K Serological characteristics
3 anti-k
3 anti-kpa 4
i anti-Kob Anh-.lsb, described by Walker et 2l in 1963, is an uncomimon red cell immune, non-complement
:; :m:?:a binding [gG antibody exclusively produced by immunized Js (a+b-) black individuals found with an
S anti-dsh ncidence of about 6/1000 1 people of African origin,
i anti-Ula ) ) _ )
S anti-k11 Only one exception is known, reported by Waheed et al in 1982, ina Js (at+h+) black patient with a
1; :m:z § possible qualitative J sb variant, who made an anti-J sb alloantibody which was reactive with all Js (b+)
S anti-K14 RBCs apart frotn her own.
i i i i anti-ika
Ort ho CI Inica | DI agnOSt ICS :F anti-K18 i3 i a red ool immune alloartitody reactive by antiglobulin techrigque to figh frequency
anti-k19 =
gcﬁm uu..gcfmm. T% " = | | Wiatthews (KELT) antigen which is antithetical to low frequency Sutter (KELS) antigen. Anti-J” |
! <




Resolvigen: Application
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Applications

FAUTO Mu E. [nnova

Automatic antibody
identification

Automatic reaction score
transfer

Image transfer

ORTHO bCANm System

Automatic antibody
identification

Automatic reaction score
transfer

Manual input of reaction’ scores

Ortho Clinical Diagnostics
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Resolvigen: Clinical Data — Validation
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Clinical Data - Validation
A multi-center study on second level automation

Aim:
To evaluate the performance of AutoVue Innova/Resolvigen System
In difficult conditions

«The Efficacy of the system was evaluated with a comparison among
AutoVue Innova/Resolvigen3 antibody interpretation and manual

method.

~The Efficiency of the system was evaluated with a comparison
betV\r/]eedn time requested in fully automated process and manual
method.

Massimo Ripamonti — Santa Chiara Hospital Trento, Italy
ISBT 2006

Ortho Clinical Diagnostics
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Participants and Number of Sera tested

* 5 Transfusion Centers:
— Trento, A. P. S. S. Chiara Hospital
— Sondrio, A. O. Valtellina Valchiavenna
— Verona, A. O. Verona
— Lucca, A. USL 2 Lucca
— Ragusa, A. O. Civile e M. P. Arezzo Ragusa

e 250 samples
* 50 samples studied by each site

e Ortho BioVue cassettes and RBC used:
» 1gG, C3D Poly cassette and 0,8% Resolve Panel B and C

« Neutral Cassette and 0,8% ficin treated Resolve Panel C

Ortho Clinical Diagnostics
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Antibodies characteristics

Warm, incomplete (IgG), single, partially reacting in CAT

Cold with weak incomplete components

* Mixes, from two to four warm, incomplete alloantibodies

— With or without cold-complete (IgM) components,

— Some of them partially reacting with Anti-IgG,-C3d cassette
* Panreactive

— Single warm, incomplete,

— Weakly reactive with variable reaction score

— Strong complete, incomplete, haemolytic

Ortho Clinical Diagnostics
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Antibodies specificities in the samples studied

single antibodies

multiple antibodies

Anti- Fya (w) Anti- K + Kpa Ant-E + S Ant-D+c +E

Anti- M (vw) Anti- M(omo)+ D Ant-c + E Anti-D+e +K

Anti- P1 (variable) Anti- Cw + Fya(w) Anti- Jkb + K Ant-D+C+E

Anti- Fyb Anti- D + Fya Anti-k + E Anti-c +E+s

Anti- Xga (vw) Anti- Fya(w) + M Ant-D + P1 Anti- M+ K+ C
Anti-c + Fya Ant-c + E Anti- Cw + K + Fya

panreactive antibodies |Anti-D + ¢ Ant-re + K Ant-D+C+E+K

Anti- H (h) Anti- D + Jka Ant-C + P1 Ant-D+C+E+M

Anti- Vel (vw) Anti-s + C Anti- Cw + K Anti- D+ C+E+Fya

Anti- Rh17(Hr°) Anti- Fyb + E Anti-K + s Ant-D+C+E+N

Anti- Cha (variable) Anti-C + K Anti-D + K

Anti- P (h) Anti-Cw + P1 Anti- Fya+ C

Anti- Yta (variale) Anti- Fyb + Jkb Anti-k + D

Anti- Scl Anti-N + S Ant-E + K

w: weak

vw: very weak

h: haemolytic

Ortho Clinical Diagnostics
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* 50 different samples x 5 Sites
* Total = 250 samples




Concordant results among different sites

XN WNBE

[y
o ©

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

140 samples, 28 antibodies mixes

Expected results

Site 1

Site 2

Site 3

Site 4

Site 5

TO

Fya

D + Fya

c + Fya
D+c

D + Jka

s+ C
Fyb + E
C+K

P1
D+C+E+K
D+C+E+M
D+ C+ E+ Fya
Fyb + Jkb
E+S

c+E
Jkb + K
k+E

c+E
Cw + K
D+c+E
K+s
D+C+E
D+ K

Fyb

c+E+s
Fya + C

k + D

E+ K

Total n°® of concordant samples

Ortho Clinical Diagnost
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140 samples (100%)
were identified by
AVI/Resolvigen as
expected

12 of these samples
(8,6%) were correctly
identified by
AVI/Resolvigen while
the manual method
didn’t identify or
partially did it.

Better Interpretation



Discrepant results among different sites

Expected result

M

K + Kpa

M omo + D
Cw + Fyaw
Fyaw + M
Cw + K + Fya
D+C+E+N
Cw + P1
Anti-Xga vw
N+ S
D+P1

e +K
C+P1
D+e+K
M+K + C

Total n°

© 0o N g b~ WDN PR

S
oD W N RO

75 samples, 15 antibodies mixes

Site 1 Site 2 Site 3 Site 4 Site 5 TOTAL
Inn/Res Man [Inn/Res Man |Inn/Res Man |Inn/Res Man |[Inn/Res Man |Inn/Res|jmanual
0 0 0 0 1 1 0 0 1 1 2 2
1 1 0 0 1 1 0 1 0 1 2 4
1 1 1 1 0 0 0 0 0 0 2 2
1 1 0 0 1 1 0 0 0 1 2 3
1 1 1 1 0 0 1 1 1 0 4 3
1 0 1 0 1 0 0 0 0 0 3 0
1 1 1 1 1 1 0 0 1 0 4 3
1 1 0 0 0 0 1* 0 0 1 2 2
1 1 1 1 1 1 0 0 1 1 4 4
0 0 0 0 0 0 0 0 0 0 0 0
1 1 1 0 1 1 0 1 0 0 3 2
1 1 0 0 1 1 0 0 0 0 2 2
1 1 1 1 1 1 0 1 1 1 4 5
1 1 0 0 1 1 0 1 1 0 3 3
1 1 1 1 1 1 0 1 1 1 4 5
13 12 8 6 11 10 2 6 7 7 41 40

Not interpreted as expected
by both methods

Better Interpretation

* 41 samples (55%) were identified as expected by AV Innova/Resolvigen
* 26 samples were not interpreted as expected by both methods
— De-naturated samples
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Antibodies vs high incidence antigens

35 samples, 7 antibodies specificities

Expected antibodies

Site 1

Site 2

Site 3

Site 4

Site 5

TOTAL

Inn/Res Man

Inn/Res Man

Inn/Res Man

Inn/Res Man

Inn/Res Man | Inn/Res

manual

Anti-Vel
Anti-Rh17(Hro)
Anti-Cha
Anti-P

Anti-Yta
Anti-Scl
Anti-H

NOo ok~ WNPR

1

0

0

0

0

1

1

1

0

0

Total N°

N |l PP R R RR

O J|JOO O OO Oo

O llRrRrRROR

O |JOO O OO Oo

Al PRroOOR

P J]JOOOOO O

N | PR R R PR

o |lRrRrRRRO

O lRr kPR ROR

N JOF, OFL OO

2

28

© [P N, NP O

e 28 samples (80%) were identified as expected from
AVInnova/Resolvigen

‘ ’J‘IO‘IO‘I-&I\)U‘IN

Better Interpretation

* In 19 samples (54%) AV Innova/Resolvigen identified better
than the manual interpretation

Ortho Clinical Diagnostics
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Overall Results

Sample Reactivity | Equal _ Better Interpretation Not interpreted as expected | TOTAL
nterpretation Innova/Res Manual by both methods
Concordant among sites 128 12 0] 0 140
Discordant among sites 33 8 8 26 75
Panreactive 8 0 1 6 35
Total 169 40 9 32 250

» 209/250 (83,6%) samples were correctly interpreted by the AutoVue
Innova/Resolvigen.

* In 40 cases (16%) the AutoVue Innova/Resolvigen gave the expected
diagnosis while manual method didn’t.

* The help of AutoVue Innova/Resolvigen is incremental with panreactive
antibodies. (right diagnosis was obtained 28/35, 80% of the panreactive
samples)

 In 9 cases (3,6%) of the samples tested the ability of the expert technician is
still very useful and decisive to complete the antibody identification.
Ortho Clinical Diagnostics
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Comparison of Manual and Automated Antibody Identificatior
Processing Times

5 mins 5 mins

Mean Hands-on Operator Time*
Mean Processing Time (11 cells) 22 mins 42 sec 25 mins 12 sec
Mean Interpretation & Exclusion ** 2 mins 9 sec 8 mins 45 sec

* excluding samples thawing

** excluding panreactive antibodies

Ortho Clinical Diagnostics
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Conclusions

* In simple antibody identification, AutoVue Innova/Resolvigen is useful
In providing a fast diagnosis

* Increasing the sample complexity, AutoVue Innova/Resolvigen
Improves its diagnosis capability and decreases the operator’s
working time

* In very complex mix and pan-reactive samples Resolvigen is able to
give hints and complete the antibody identification even though an
Immediate diagnosis is not provided

Ortho Clinical Diagnostics
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Resolvigen: Summary
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Resolvigen - Summary

Testresults

C [RTe|37e

Automated Antibody identification with AutoVue BN
Innova/Resolvigen provides: 3OBE

* Assistance in antibody identification in different samples BEOEE
complexity Jol-l-lo]-

*lojeje|e|e|a|ale |5 BN
z

o|le|le|le|¥|le|le|le|=

* Full traceability and standardization of reaction and o [Tol-Tolo
results interpretation AT

e reduced risk of errors

* On line information availability of over 40 procedures and
200 antibodies

* Connection with data management system
* Use of digital signature

* Data exchange between different users (Rare Blood
Archive )

Ortho Clinical Diagnostics
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Thank you
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