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Objectives

« Describe the testing performed to detect and identify
“unexpected antibodies.”

« Discuss how the following results provide clues during the
antibody investigation:
+ Phase of reactivity
* Variability of reactivity
« Autocontrol result
« Patient phenotype
+ Use of enzyme-treated reagent RBCs

« Perform rule outs and interpret results of antibody panels.

« In case studies, given testing results, identify antibodies and
make appropriate transfusion recommendations.
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“Unexpected Antibodies”

+ Antibodies other than “naturally occurring” anti-A,
anti-B
* Found in ~1-3% of population
+ Depends on cohort
+ Depends on testing methods, enhancement
* Most formed after exposure to foreign antigen:
« Transfusion
* HSCT
» Pregnancy
* (some examples of antibody formation without exposure
event)

* May or may not be clinically significant
« Informs transfusion recommendations

Pre-transfusion Testing

“Type and Screen” sample received in blood bank
“Type’= ABO/Rh
“Screen”= plasma tested against 2 or 3 reagent RBCs of known phenotype

7 ~
- - Positive antibody screen
‘ Negatlve an“bOdy screen ‘ Patient plasma reacts with one or more
l reagent RBC
]

Antibody panel
i

‘ No detectable “unexpected ‘ ‘ Antibody identification ‘

antibodies”
| Antibody/ies identified |
1
Immediate spin (IS) or Full (IAT) antigen-negative (if
“electronic” crossmatch required) crossmatch
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Antibody Screen

* Group O RBCs: known phenotype s/ dahemcomiproducsfest<lsf
 Screening cells licensed by the FDA must express the
following antigens:
* D,CEceM,N,S,s, P1, Le? Leb K, k, Fy?, Fy®, Jk* and Jk®
« Corresponding antibodies in patient plasma should react with one or more
screening cell
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Antibody Screen

* Antigram seen below: e amproducs s e/
Each row represents antigen typings for 1 vial of RBCs

Antigen status (positive or negative) provided for “common red cell
antigens”

>350 known antigens — antigrams don’t show ALL antigen typings
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Methods:

ol 1e| 20| 30| s | mE|

Range of Reactions

» Gel column agglutination
https://www.fda.gov/media/128756/download
phase red cell adherence assay
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ttps:/ /. trasc.com/article/$1473-0502(12)00070-5/pdf
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Tube Testing:

* Direct agglutination:
 Antibody + RBCs = visible agglutination
+ Often IgM antibodies
+ Immediate spin/37C phases of testing
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Tube Testing:
* Indirect Antiglobulin Test (IAT)
* Detects IgG antibodies
+ Antibodies and cells incubated at 37C
+ Unbound antibodies washed away
+ Anti-human IgG reagent added
* Visible agglutination of antibody coated cells

_ Anti-lg6 AHG reagent added AHG reagent causes IgG-coated

after erythrocytesarewashed ~  © erythrocytesto agglutinate

Wash step:

| Indirect Antiglobulin Test
wash away

3. Antibodiesinserum | unbound 4
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Check cells = cells
; ; ; ted with IgG
Indirect Antiglobulin Test SR
Positive Test

NEGATIVE TESTS
Positive control

Did you add anti-IgG?
Did the wash step
wash away unbound
antibody?

Enhancement media
1 ou’ll be using in the
Tube Testing Y b this wesk.
* Enhancement media
- Polyethylene Glycol (PEG)

« Low lonic Strength Solution (LISS)
Albumin

Papain
« Ficin
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Tube Testing:
“Phases” of Reactivity

+ IS=immediate spin

« Direct agglutination

+ Antibody + antigen = visible agglutination

+ IgM antibodies and direct agglutinating 1gG
Enhancement media
- 37C

« Direct agglutination after incubation at 37C
IAT (Indirect Antiglobulin Test)

« After incubation at 37C, unbound antibody washed away, addition of anti-human IgG

+ Detection of a majority of IgG antibodies

Rh Kell Duffy | Kidd | Lewis | P MINS__ | Lutheran | Xg Re:
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Watch an antibody screen

This video demonstrates how to perform an antibody screen on a
patient’s plasma. You may want to follow along with the PEG
Antibody Screen Procedure in your handbook.

Performing an antibody screen In fube tests with PEG

https://youtu.be/-XUzXyMFpyQ
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Positive Antibody Screen

3 Rh Kell Duffy | Kidd | Lewis [ P | MNs [ Lutheran | Xg Results
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* In this case...
* No reactivity seen at IS or 37C
* |AT: Cells | and Il are reactive; Cell Il is
nonreactive

* Next step: Antibody panel
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https://youtu.be/-XUzXyMFpyQ
https://youtu.be/-XUzXyMFpyQ

phenotype

« Pattern of reactivity aids in identification of antibody
* “Rule out” antibodies not present
* “Rule in” antibodies present in patient’s plasma
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Watch an antibody panel

https://youtu.be/BYdn4mqFgrs

Objectives

« Describe the testing performed to detect and identify
“unexpected antibodies.”

Discuss how the following results provide clues during the
antibody investigation:

+ Phase of reactivity

* Variability of reactivity

« Autocontrol result

« Patient phenotype

* Use of enzyme-treated reagent RBCs

Perform rule outs and interpret results of antibody panels.

In case studies, given testing results, identify antibodies and
make appropriate transfusion recommendations.

.
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Antibody Identification:

Things to pay attention to: Results
 Phase of reactivity IS LISS
* 1S — “cold reacting antibodies;” 37C AT
« Usually IgM, usually clinicall
INSIGNIFICANT Y 0 0 2+
. Sﬁme antibodiﬁs " 0 0 2+
characteristically react at co
temperatures: Y 0 0 (0)v
« anti-M, Lewis antibodies, anti-P1 /

* |AT — detects IgG

i T Parentheses () = test: d
« Usually considered clinically () = tests rea

significant microscopically
. Check mark V = check cells
* Enhancement media were reactive & test is valid

« Different sensitivities
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B

Antibody Identification:

Things to pay attention to:

* Variability of reactivity
+ May indicate multiple antibodies

Rh Kell Duffy Kidd MNS Results
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Antibody Identification:
Things to pay attention to:
* Variability of reactivity

* May indicate dosage

+ Antigen density on cells may be greater when individual is
homozygous for gene encoding the antigen (“double dose”
antigen expression)

« Corresponding antibody may react stronger with double
dose Single dose ¢ K*A/B genotype Anti-lk
Weaker reaction with anti-Jk* 'ea;‘:""

Rh Kell Duffy | Kidd N Results
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Double dose cell: JK*A/A genotype
Stronger reaction with anti-Jk?
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Antibody Identification:

Things to pay attention to:

* Result of Autocontrol
« Patient cells + patient plasma
+ Negative result — reactivity is alloantibody
« Positive result
* Reactivity is autoantibody, or
« Serologic evidence of transfusion reaction (mixed field)
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Rh Kell Duffy Kidd MNS Results
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Antibody Identification:

Things to pay attention to:

» Phenotype (or genotype) of patient's RBCs
« Not expected to make alloantibody to an antigen on
his/her own cells
« In antibody ID, we use both reactivity in plasma & antigens
on RBCs to aid in investigation

D|CYENc\ e K\ k [Fy [Fy\/Je\ Kk [M|N|[S|s

Patient RBCs + + 0 0 + |+ [+ |+ |+
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* Patient cells lack E, ¢, K, Fy° & Jk® antigens
« Patient could make anti-E, anti-c, anti-K, anti-Fy® & anti-Jk?

Remember: Serologic phenotype unreliable in cases of...
* Recent transfusion

Community * HSCT patients

Blood Center + If the direct antiglobulin test (DAT) is positive

Antibody Identification:

Things to pay attention to:

* Enzyme-treatment of reagent RBCs
* Ficin/Papain-treat reagent RBCs
- Destroys some antigens
« M,N,S,s (variable), Fy2, Fy® (and others)
NH, « Enhance reactivity of some antibodies
+ Rh, Kidd, Lewis (and others)
Antigen 1

L

. Antigen 2
Qutside

RBC Lipid Layer

COOH
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Antibody Identification:

Things to pay attention to:

* Enzyme-treatment of reagent RBCs
« Remember, Fy2 l;y}’, M, N, S, s (variable) antigens
destroyed (shaded in orange)

« In this example, reactivity disappeared when testing
enzyme-treated cells
« Antibody to an antigen destroyed by ficin

Rh Kel Duffy Kidd NS Results
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Antibody Identification:
Things to pay attention to:

* Enzyme-treatment of reagent RBCs
* Remember, Fy2 l(:]y_b, M, N, S, s (variable) antigens
destroyed (shaded in orange)

« In this example, reactivity is stronger when testing
enzyme-treated cells
« Antibody enhanced by ficin

Rh el Duffy Kidd VNS Results
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Objectives

« Describe the testing performed to detect and identify
“unexpected antibodies.”

« Discuss how the following results provide clues during the
antibody investigation:
+ Phase of reactivity
* Variability of reactivity
« Autocontrol result
« Patient phenotype
* Use of enzyme-treated reagent RBCs

« Perform rule outs and interpret results of antibody panels.

« In case studies, given testing results, identify antibodies and
make appropriate transfusion recommendations.
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Rule outs (Practlcmg rule outs #1)

* Ruleout icif cor to i present on reagent RBCs
that are NONREACTIVE with the patient’s plasma

R ell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
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Rule outs (Practicing rule outs #1)

Rule out ifi cor ding to antij present on reagent RBCs
that are NONREACTIVE with the patient’s plasma

. When possible, rule out specificities using DOUBLE DOSE cells

ption: rule out Kell ibodies with single dose

R ell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
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Rule OUtS (Practicing rule outs #1)

* Ruleout ificif cor ding to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
ies using DOUBLE DOSE cells

= possible, rule out specifi
ingle dose of Cand c: |ception: rule out Kell antibodies with single
Shgicidossotiiand
S

can’t rule out
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Rule outs (Practlcmg rule outs #1)

* Ruleout ifici cor to i present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
*  When possible, rule out specificities using DOUBLE DOSE cells

P : rule out Kell ibodies with single dose

R ell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
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Rule outs (Practlcmg rule outs #1)

* Ruleout ifi cor to antij present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
. When possible, rule out specificities using DOUBLE DOSE cells

P : rule out Kell ibodies with single dose
ell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
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Rule outs (Practicing rule outs #1)

Rule out ificities cor ding to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
* When possible, rule out specificities using DOUBLE DOSE cells

rule out Kell with single dose
ell Duffy Kidd Lewis MNS ttheran | Xg | Results
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Rule outs (Practlcmg rule outs #1)

* Ruleout ificities cor to i present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
. When possible, rule out specificities using DOUBLE DOSE cells

P : rule out Kell ibodies with single dose
R ell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
*C Ekxyc‘“}‘;{(m‘yh‘ky AR Jk"ﬁ%&ykss [ %X PEG IAT
S I 3 I I T I I I o O 6 6 3 I I
RN 3 3 N T I N N N N N I 3
3 [efof+[sfofo]ofol+] o]+ o]+ [+ o +[+ ]+ o]+ +]o[+]s]o]+ 0] 2
a [0 (Ao | Ao Z 0 [ /1 7To [ Zlo [ Zlo oA 0 [ 71 7o
s ol o0 (A0 A1 70 0 0 [0 [+ [rlofo[ 0 [Z L
© pae o+l o[+ o+ o+ ]+ ol fol+[o [+ [+ 7
7 PRV ARV AKRV4ran 7o o+ |+ o0 | AL
s P o (A T (AT 1" o o oA o [ 7o
9 |+ o+« [+ o+ [+]0]+ " o fofo] o[+ o] 3
0 0 ARV AERVAVARRVAK) A A0 o (A7
LA A R R R (Rl e " R Al I " g T

Single dose
expression of M & N: [YFemse

Community
Blood Center Can’t do rule outs  [Wl@u e

Rule OUtS (Practicing rule outs #1)

* Ruleout ificities cor ding to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma Antibody specificities
. When possible, rule out specificities using DOUBLE DOSH we haven’t ruled out,
ption: rule out Kell antibodies with single dose even once
a I J Duffy | Kk 7| Lewis | P MNS {).».m Xg | Results
PE T TR RS2 2 52 [ [ [T |52 R Pee
T [0 I I I I I I I I I 3 2 I I
PN EIE E N N N N O O T
3 [+ ]o]+ o[+ e [0+ [+ [+ o+ +fol+[+]o]+ o] 2
4 [0 Z o 20 [ 170 [ 7o [ ZTo Aol A 0 | /1 /0
5 +To AT o1 ATA T o (Ao [T o [0+ [+lolo] o [A L
s ToTol+] s ol To T T To [ T TolsTole o [+ T 1757
7 0[0 (A1 o AT o [ AT /1o o [ Ao [ Ao+ [+ o [ A1 A0
s o]0 ZATAVAES S o o [ZTo ol A+ 0 [ 70
5 o]0 o[+ s [ w0+ ol +]+[+lofo]+]o+ o] 3
10 0 VARRVAV A ool Ao AT A 0
1 oo oo o[+ [ w ol lollslsl s+ +] 2
Ao 0

Now what?

Blood Center

Rule outs flnlshed

Rule outs (Practlcmg rule outs #1)

* Ruleout ificities cor to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma These are low
. Whenpossmle,ruleoutspemf‘m ies using DOUBLE DOSH prevalence antigens:
rule out Kell antibodies with single dose | won't rule out antibody.
I N T
/R @ el Duffy | K,/ | Lowi WNs__ [ jtheran | Xg | Results
%( E)z y("‘ ’>K8 ky(yi?ikbﬁ ks;lu“%g? PEG IAT
1 |+|+[ofo[+[0]0 0 - P I I I I A I I I S 9 A S S
2 o[+ fofol+fo]+ ]+ " o[+ ol ol v |+lol+lof+s[o |+ 0] 3
5 [+]ol+[+]0l0] 00 - N I N I O 3
a oo 0 yd Ao |/ o /0 0 0 o | /1S
5 o+ 0 T AT T [ 2o [0 [0+ [+olo[ o [ AL
© o[+ [+ ]+ 0 - o[ [+ o+ Jol+lofsl o[+ [+] o2
7 0 /| Z o A0 [ Z /[0 [0 [ Z[o [ Ao+ -] o [ AL
B %4 0 FATIVARSE: o o [ Ao [0 A [+ 0 [ 70
9 o+~ 0 - [0« Jo |+ [vlofol+lo+ 0] 3¢
10 oo 0 Aol /AL To [ ATo o [AIAT [+ Al o [A 14
f o[+ [+ - - oo [+ [ r e o+ Jolelolels [+ [+] 2
o 0

Rule outs finished. Now what?
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®  Low Prevalence Antigens (LPAs)

e Last Modified: May 26, 2020 at 09:12 AM

PROPERTIES

Show interaction in menu as: Multiple item

Allow user to leave interaction: At any time

Prev/Next player buttons go to:  Step in interaction

Edit in Engage J [{c?j Edit Properties J

Rule outs (Practicing rule outs #1)

* Ruleoutspq Possibleantibody [ngto antigens present on reagent RBCs
that are NO| batient’s plasma These are low
* When ificities using DOUBLE DOSH prevalence antigens:
« E ibodjeg with single dose | won't rule out antibody
SEBE K2 T TR 3182 Re Vs [ 2 [Se [P A - T2 R oo™
T[]0 N I N S N I I 3
2 [+[+]0 o[+ o[+ oo+ l+Jol=fo[sl o[+ o] 3
3 [+ ]o]+ o[+ e [0+ [+ [+ o+ +fol+[+]o]+ o] 2
4 olo Ao Ao [ /T /To [ Z o [ Ao Ao Ao [ /T /o
5 +10 VAKRV4V4ray4dn o [o[+[+[ofo] o [ AL
[6 fojof+] tJojejof el r]of+]]olvjolr]0]+ ]+ z
7 0[0 ZAKRV4 KR V4Van Zlo [ Ao+ o [ /1A
B o]0 AT V4ERE o oo Ao [ 70
5 o]0 o[+ o]+ o [ ofo]+[ o+ o] 3
0 0 yATRVAV AR VAR Z A A0 0 (A 1A Lo
1 [+]0]o o[+ Jofo ]+ [+fo]+fof=lrle] [+ +] 2
A 0

Rule outs finis

Blood Center

hed. Now what?
g

Rule outs (Practicing rule outs #1)

* Rule out sp ing to antigens present on reagent RBCs
that are NO| batient’s plasma These are low
* When ificities using DOUBLE DOSH  prevalence antigens:
« E il with single dose | won’t rule out antibody
el Duffy Ki Lewis MNS Ltheran | Xg | Results
% cfe >k( Kp* >K8 k y’( y % k¢ ﬁ )r{ PP 5\2 g? PEG IAT
1 [=[+]0 [ 3 I S I I I I I O I I A I ™
2 [+]+]0 S I N O S O O
3 [+ ]ole o[+ o [+ [0 [0+ el o+ [+fof+[s] o+ 0] 2
4 o]0 [ o [ Ao Ao/ o[ 70 0 0 o [ /1 /] o
5 o AR ARVAVAREV4R 0 [0 [+ [+l 0 [A A o
3 o=+ ]+ o I3 I I N N I S o N N 0 O N 5
7 0 IR VAR Z4 RN Z4PdR 7o o+« o [ AL 0
B %4 4RV AT VAEE 0 oo Ao [ZT o o
9 o+~ [ I3 N I A I I I S I R I O O 5
m olo AR VAR VAVATI VAN A Ao [ATAT o
11 [+lofo[+]+ 8 O N N N S N S 1 R S 73
e 0

Pattern of reactivity = Matches anti-Jk® perfectly

(. Commaniy
g Blood Bank Blood Center
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Next steps = Finish

rule outs

« Pattern matches anti-Jk® (2+2 rule for ruling i
« All other antibodies to common antigens rules
* Anti-C, anti-K, anti-M, anti-S, anti-s only r|

Test selected cells to
complete rule outs:
Jk(b-) cells, positive for

Anti-E not ruled out even once these antigens
+ Don't have to rule out antibodies to low prevalence antigens (anti-C¥, -Kp?, -Js?, -Lu?)

ell Duffy Kidd Lewis P MNS Lutheran | Xg | Results

* ch}*vay TR 7( AN g( %&yks S su( )x? PEG IAT,
T Ol ol o v lo el +lolols ol lelelelo] [+ 3
RS o I O N N 1 O N
ERES oo o+ o[+ o+ +lol+wl+lo]+]+lol[so]+ ol 2
a 0 RV ARRVAKRVAVARE P2 EEV4RrEn o[ /1A o
s ARV ATIVAVAN o o o[+ [+Jolo] o [/ 1] o
3 [ I I O N I I e Tols ol o[+ [+ 2
7 [RYACEVAREVAVAR ZIo Ao+ [+ o [ ZIA] o
s o (AT AT+ o ZToTo Ao [ 7o o
5 RN o [w T [+ lolo]= o+ o[ 3
10 [o ATl AIATo I/ o To T AIAT T+ [ Aol o [ATA] o
1 [+ o [ To o o[+ [+ ol s Tofalelel + [ v [+ 2
Ao 5

Rbodelstnd

& New York

Blood Center

Community

) Blood Bank Blood Center

Next steps = Finish rule outs

Anti-JK® is present
Need more rule outs for anti-C, anti-E (2x), anti-K anti-M, anti-S & anti-s

* Jk(b-) cells
We are expecting this
e
selected cells

®h Kell Duffy | Kidd | Lewss | P | MNS | LutheranV| Xg | Resuits

o[cle[cle[f[v]c™ K]« ko koo [1se [1s> [Fy> [y | sk [ORE Les [ et [ pa [ NS TS | o [ e Xg\\PEG\AT

L[+|+|0j0|+|0j0[0|O|+| O |+ [O[+[+|+[0C+DO[+[O|+[+|+|+|O|+|+|( )
2|+[+|0[0[+|0[Of+ |+[+| 0|+ |O|+|O[+|+]|0[O0 [+ |+|O|+]|0f+/O0|+ |0
3 [+[of+[+[ofo]o[o]o[+[ o[+ [o[+[+]o[+]o]+[o]+[+]o]+[ojo]+ |0
A1 +]0[+[+[0[+[+|0[0[+| 0| +[0[+]|0[0|+]|0[0[0|+|+[+][+[+]0O +
Cell #2= will rule Cell #2 = will Cells#2 & #3 =
out anti-C rule out anti will rule out
anti-s/anti-S

Cells #3 & #4 =
will rule out

anti-E (2x) ™ " & New York Pl
(@/8lood Center Blood Center Senes

Next steps = Finish rule outs

Suspect anti-Jkb is present
Need more rule outs for anti-C, anti-E (2x), anti-M, anti-S & anti-s

* Jk(b-) cells
Addi | selected cells

Rh Kell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
DICIEfcfeffv]cY]K]|kfKp [Kp®[Jst|)s®[Fy*|Fy® [k |JKE] Le* [Le® [ P1 M| NS s | Llu [ Lu® | Xg* | PEGIAT
11+|+|0[0]|+|0[0[0[O[+| O |+ [O|+[+[+[0[+[0 [+ |O0O[+[+|+[+[0 |+ |+] 3+
2+ Aolol+|olo]+[+]+[ o[+ ]o]+]o]+[+]0]o|+]+]0o]+]0 o|l+]o] o
31+|ol#+|0jojojoo[+/ 0|+ |O|+|+[0|+]|0[+[0]+ 0j7ojo|+]|0 0
41+|0|A+[0]|+]|+|0[0|+| 0|+ [0 |+[0]|O[+[0|0]|0|+]|+[+[+]+|0|+]|+ 0

‘ Now all rule outs complete

Depting
ﬂ‘g’ﬁ)tgr

é Blood Bank
]

& New York
Blo ent

nter
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F|n|Sh|ng a WOI‘kup (Practicing rule outs #1)

- Antibody identified: anti-JkP
« 2+ 2rule: 2 Jk(b+) cells reactive, 2 Jk(b-) cells nonreactive
« All other antibodies to common RBC antigens ruled out x2

* Anti-Jk® is showing dosage!

Rh Kell Dul Kidd Lewis | P MNS Lutheran Results.
BR|A “PRRIA e 3 | 7R RIS [ | | 3¢ | AR s 3]
ES 3 3 5 ) 0 0 I D N I 0 N R [ I I I 3 O O v
E3 I3 3 3 0 B I I I I o[+l rlo+fo[+[ 0]+ o i
“lo|+|+ojojolo]s ool +[+]0]~ EOOEOOOD o e
5—| Double dose Jk(a-b+) cells reactive 3+; f ’ g { : & E 5 ;j,’
[e Single dose Jk(a+b+) cells reactive 2+ |- |+ [% + [+ [ol+]o|+ L -
ya 7o [ Fol s 717l o
o]0 AP ATIV 4 o oA o [ 7 e
ofo[ol+]+ [ I N N N I N v e lofol=l o[+ o L 2
0 [ o Ao A e T A A0 o [ A7
T +[ofol+]+ ol Jol+]olol~= TN N ) I o

Community
Blood Center

Further testing?

* Phenotype patient's RBCs
» Expect patient’s cells to be Jk(b-)

D|C|E|c|e |K|k [F[FP|[J|[WK]|M|N|S]|Ss

Patient RBCs + 0 + o+ |+ |+]|+

&
+
o
(=)
+
o
+

@) Bhood Bank Community

Blood Center

Transfusion Recommendation?

- Anti-JkP clinically significant
* Transfuse
+ Jk(b-) donor units
* Full IAT crossmatch
* Requirement for the rest of patient’s life

7/9/2020
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Practicing rule outs #2

* Ruleout ies cor to
that are NONREACTIVE with the patient’s plasma

present on reagent RBCs

* When possible, rule out specificities using DOUBLE DOSE cells

7/9/2020

. ption: rule out Kell ibodies with single dose

h el Duffy | Kidd | Lewss | P | MNs [ Lutheran | Xg | Results
DclE[cle [ FIV [k ke [kt [ost [is™ [ [ R [Je [0k [ e [Leb [ P1[M N[ S s | tw [ o [xe* | PeGIAT
~[+[ofo[+[ofo] oo~ - e e e[ o[ [ol+]+]+]* I T
~[+[ofo[+]o]0 - - N O I S S I I I T ~ o]
~Jo[+[+]0]o]0 - - e o+ [ [+ o[+ [+]0[+]x o] o
F3 01 B Y BN S - - “lolol+]ofo]o+[+[+]0]+ 3 I
o[+ o[+ [+[+]0 - - ~ [+ o] [o[+[ofol+[+]0]0 o
ofo[+[+[+[+]0 - - o[+ [+ +[o[+[+[0][+]0]* e o
ofofo[+[+]+ o+ N N I N N I I T s )
ofofo[+[+]+ o[+ [0~ I S N N S O N I T A )
ofofo+[+]+ o[+ [+ P I I I I I N T S I )
0 [+[+[0[0]=]0 o[+ [o [+ E I N I N B I I I 0 N I
1 [+ [ofo[+[+]+ o[+ I N O N I N I S I )
Auto 0

) Bood Bank Community & New York

Blood Center i Blood Cent

Practicing rule outs #2

* Ruleout ificities cor to
that are NONREACTIVE with the patient’s plasma

present on reagent RBCs

* When possible, rule out specificities using DOUBLE DOSE cells

* Exception: rule out Kell antibodies with single dose

) Kell Duffy | Kidd | Lewis | P MNS Lutheran | Xg | Results

DIcTEcleF]v e[k k ko Tkt [ast[ust [Rye [Fye [ske ok [ Let TLes [P [MNT S s [ Lue [ Lt [ Xge [ PEGIAT

- d Vs e PPl z

1 |+[+|ofof+]ofofofo[+[o [+ o]+ [+ [+ +[+[o0 [+ o[s]wls]s[0|+[+] 3
2 [+l+lofof+]ofof+|+[+]0 [+ o]+[o0[+ o] +[o [+ +[ol+fo[+[0+ 0] 3
3 [ olofo[0 [0 o [ Ao Ao +]+[#]0]+ ol+]+] 0 [~]0 0
I o RN R WML | i TN i [ ol Lt} 10l lu\“\‘r.!
8 Jolofo[+]+[+ o+ ol +Jo[+ [+ +Jo[+[o [+ lofof+[+]+]0]+]0 0
s Jolofo[+]+[+ o[+ [+ [+Jo+[+]+Jo[+[of+|+[+[oJof+]o0]+]0 0
10 [+[+]ofo[+]0 T I T N I O I I S I I T I I
1 [+ fofol+[++ 3 I N N N I O T I A I I A A 0
Auto 0

Community & New York
Blood Center o Blood Center

Practicing rule outs #2
* Rule out specificiti
that are NONREACTIVE with the patient’s plasma

. When possible, rule out specifici

ities corresponding to antigens present on reagent RBCs

s using DOUBLE DOSE cells

P rule out Kell ies with single dose
Rh Kell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
O [ClE e el TV C K« Ke [Ko" 35 [35° [Py | B | Jke [ 6 | ter [ b [ PL[ M NS [5 | o [ e | X | PEGIAT
<A~ X x|~ - pd x
[+ ]ofo[+[o]o]o [o]+ - BRI o e[+l ]= [ N D)
oo oo+ ||~ - o o]~ FN EN N EA I 3 N T
0 olol0l 00 Ao A A0 [+ o+ o+ = Z 1ol o
Aolo A 0ol Ao A ol oo A0 o [ 1+ ]+]0 P4
P L TP T S s LA G R ]
-
9 Jofofof+]sf+fofofol+]+ v+ ol +[s[sfol+fol+]+]sfofols]o]+ o] o
30 ]+ o]0+ ]ofofo o+ o+ ol o]+ o+ [+ slelelofo]+ +] 3
11|+ fofol+]+[+]ofo [+[+[ o]+ o] +Jofo |+ [+ o +[ofs]s]s]+][+[+] o
Auto 0
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Practlcmg rule outs #2

Rule out ifi cor present on reagent RBCs
that are NONREACTIVE with the patlent's plasma

* When possible, rule out specificities using DOUBLE DOSE cells

. ption: rule out Kell ibodies with single dose

h el Duffy | Kidd | Lewss | P | MNs [ Lutheran | Xg | Results

DClE[c]e TV K]k ke [Kob [Is* st [P [ e [k [0k [ Lee [Leb [ PL[M NS [s |t [ b [ Xg* | PEGIAT
> I~ P ><| A~~~ ” A4 b=

+[+]ofo|+[ofo] oo+ - el e{s[rJo[+lol+s]+]s]" < e 3
~[+[o]o[+]o]0 - - I O S A S N S I I I T S o N T
0 ofofo ~ Ao [+]A]0 ]+ Of+]+ Z|0 0
Aol ol ALIA A ~lolo[A0loo [ l+]+]0 pdrd 0
o[+ ol +[+][+]0 - - ~ [+ o]+ [o[+[ofo[+[+]0]0 3 I D
oo+ A+[+]0 Ao |0l [0 A ] +]0 Ao ol A0 [~]~] o

st ety SO A (L B e SRR - e [ Tl e T el ‘\\‘?’.ﬂ

Blood Bank Community & New York
[ = Blood Center i Blood Cent

Practicing rule outs #2
* Ruleout ificities cor to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
* When possible, rule out specificities using DOUBLE DOSE cells
* Exception: rule out Kell antibodies with single dose

Rh Kell Duffy Kidd Lewis | P MNs Lutheran | Xg | Results
DIClEfcfefffv[C|K]|k]|Kp*[Kpb[Js|ls®[Fy*|Fy® [k |kt | Le* [Lef [PL|M|N|S|s|Lut [ Lu®|Xg*| PEGIAT
> x| X[~ XX |~[Xx A >
T |+[elofol+Jolofofol~l o+ ol rl el [+ rlof+ ofelelelelols]r] 3
> T+l lofol+Jolol+ [+~ o+ ol+Tol+ ol +]of+]+]ol+lof+o]+ o] 3
3 0 olofo 0 olAlol Al Al |+ +|A~A]0 ]+ of+[+]o]rl0 0
1 Aol A ol 0 [A ol ool Ao ool e+ [0lA0 AL o
5 o+ fols+]s]0f ool 0]+ o+ +fol+]o+ olols[+lofo]o]+[+] 2
6 oo+ “[+]o oA |0l l0 A+ |0 Ao oA [~~~ [
7 Jololo olo [ AA 0 [ Aol -0l #A[A]0 0| [0 #0]+|+] 0]~ ~ o
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Community & New York
Blood Center o Blood Center

Practicing rule outs #2
* Rule out spe ities corresponding to antigens present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
. When possible, rule out specificities using DOUBLE DOSE cells

P rule out Kell ies with single dose
Rh Kell Duffy Kidd Lewis P MNS Lutheran | Xg | Results
D[ CTE e e ]V C [ K *[ %o [Ko"[35 [ 357 [P | B | e [ € [ ter [ b [ PL[ M N] S [5 ] o [ e | Xe* | PeG AT
> x| [ X|AZIXIX -7 XX XX

FSN 3 I I I T I N I I N I )
F I I I I O T O N I T
3 0 ofofol ool o [ATol A0+ A0 ol+[+]o A0l o
« [Ao0lo A0 (ol 0 (Aol A0l 0 [ Aololo [ ll+]0lA0[AlA] 0
5 [ol+[ol+[+[+]0 of+[ o+ Jol+[+]o]+]o]+]ofol+]+]ofo]o [+ +] 2
3 oo+ [+ o oA [Flol oA+ +]0 Aol oA [ A~ [
7 [ololo 0 Ao [0l o]~ o]0 (%74 01 1 B I P 7
5 Jo]olo 0 o[-0 1o I I P ) ofoA+]+ 0] ~I01 0

| T A R TR R I TR TR R R PRV R V)
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Practicing rule outs #2

* Rule out ies cor to i present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
* When possible, rule out specificities using DOUBLE DOSE cells

. ption: rule out Kell ibodies with single dose

h el Duffy | Kidd | Lewss | P | MNs [ Lutheran | Xg | Results
DClE[ e FTV I [Tk ke [Kob [Is° [3s* [P [ B [Je [ 3¢ [Le [Leb [ PL[ M NS [s | tw [ o [ Xe* | PEGIAT

< X[ X[ A2 XXX~ X b=
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Practicing rule outs #2
* Ruleout ificities cor to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma
* When possible, rule out specificities using DOUBLE DOSE cells
* Exception: rule out Kell antibodies with single dose

Rh Kell Duffy Kidd Lewis | P MNS Lutheran | Xg | Results
DIClEfcfefffv[c]K]|k]|Kp*[Kpb[Js|ls®[Fy*|Fy® [k |kt | Le* [Lef [ PL|M|N|S|s|Lut [ Lu®|Xg*| PEGIAT
>4 x| || XIXIXIX (> >
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Practlcmg rule outs #2

* Rule out spe ties corresponding to antigens present on reagent RBCs

that are NONREACTIVE with the patient’s plasma Antibody specificities
. Whenposslble,ruleoutspeclflc s using DOUBLE DOSE { we haven’t ruled out,

ption: rule out Kell ies with single dose even once
Kell Duffy Kidd Lewis P MN| @huin Xg | Results
Kpe [ Keb [ 150 |50 | P [ B | 0 | 0 | e [ L@@ | PL| M| N W[ W [ X | PEGIAT
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3 0 olo o Aol o[+ [+ A0 [+ ol+[+]o A0l o
A0 0 [0l o (A ol Alolol Aol ool l+]+]0lA0[AIA o
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Practicing rule outs #2

* Rule out ificities cor to i present on reagent RBCs
that are NONREACTIVE with the patient’s plasma These are low
*  When possible, rule out specificities using DOUBLE DOSE| prevalence antigens:
. ion: rule out Kell antibodies with single dose | won’t rule out antibody
r ‘ Rh Kell Duffy | Kidd [ Lewis [P wr ﬂherin Xg | Results
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Blood Center i Blood Cent

Practicing rule outs #2
* Ruleout ificiti gun to anti present on reagent RBCs
that are NONREACTIVE with the patient’s plasma These are low
* When possible, rule out specificities using DOUBLE DOSE| prevalence antigens:
« Exception: rule out Kell antibodies with single dose | won’t rule out antibody
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Pattern of reactivity = anti-C
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Practlcmg rule outs #2

* Rule out spe ties corresponding to antigens present on reagent RBCs

that are NONREACTIVE with the patient’s plasma These are low
. Whenposslble,ruleoutspeclflc s using DOUBLE DOSE| prevalence antigens:
p rule out Kell ies with single dose | won’t rule out antibody
m I
Rh @ Kell U Duffy | Kidd [ Lewis | P mr jheran | Xg | Results
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Selected cells: finishing rule outs

* Anti-C identified (2+2 rule)
* Haven't ruled out

+ Anti-E
* Anti-Fy2
+ Anti-S (2x)
- e We are expecting this
* Select C-negative cells, positive for othq 2 e 8o e
Rh Kell Duffy | Kidd | Lewis | P MNS luiherin% Results
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Cell #3= will rule
out anti-Fy®
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Cells #2 & #3= will
rule out anti-S

Selected cells: finishing rule outs

 Suspect anti-C
* Haven't ruled out
+ Anti-E
* Anti-Fy2
+ Anti-S (2x)
« Select C-negative cells, positive for other antigens

Rh Kell Duffy | Kidd | Lewis | P NS Lutheran | Xg | Results
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FInIShIhg a Workup (Practicing rule outs #2)

* Antibody identified: anti-C
+ 2+ 2rule: 2 C+ cells reactive, 2 C- cells nonreactive
« All other antibodies to common RBC antigens ruled out x2

« Anti-C is showing dosage!
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Further testing?

» Phenotype patient’s cells
+ Expect patient cells to be C-negative

+
®
+
+
+
=)
+
+
+
+
=)
+
+
+
+

Patient RBCs

@) Bhood Bank Community

Blood Center

Transfusion Recommendations?

+ Anti-C clinically significant
* Transfuse
» C-negative donor units
* Full IAT crossmatch
» Requirement for the rest of patient’s life

Community
Blood Center

Objectives

« Describe the testing performed to detect and identify
“unexpected antibodies.”

« Discuss how the following results provide clues during the
antibody investigation:
+ Phase of reactivity
* Variability of reactivity
« Autocontrol result
« Patient phenotype
+ Use of enzyme-treated reagent RBCs

« Perform rule outs and interpret results of antibody panels.

« In case studies, given testing results, identify antibodies and
make appropriate transfusion recommendations.

munity
d Center

7/9/2020
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Casel

+ 50 year-old female
« Lower Gl bleeding
« Current Hgb: 6.5 g/dL
« Transfusion history:
« Received 2 units of RBCs 6 months ago: hysterectomy
« Antibody Screen negative at that time
« Order to transfuse 3 units of RBCs
« Type: Group O, Rh positive
« Antibody Screen: Negative at 37C & IAT
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Crossmatches (immediate spin)
Unit #1 Unit #2 Unit #3
Patient plasma 1+ 2+ 1+
+ 50 year-old female
« Lower Gl bleeding
« Current Hgb: 6.5 g/dL
Transfusion history: RIS

« Received 2 units of RBCs 6 months ago: h h d

- Antibody Screen negative at that time cr;ssmat(; ehstesii i
+ Order to transfuse 3 units of RBCs 'fﬁ:ie;o: s':;ena"

« Type: Group O, Rh positive Y

« Antibody Screen: Negative at 37C & IAT
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Crossmatches (immediate spin)
Unit #1 Unit #2 Unit #3

Patient plasma 1+ 2+ 1+

Antibody Panel: Case 1

» Test at phase where reactivity is detected
* Screen negative (37C & IAT)
* Crossmatches positive (IS)
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Similar reactivity to antibody
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Antibody Panel

» Test at phase where reactivity is detected

Screen negative (37C & IAT)
Crossmatches positive (IS)
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Similar reactivity to antibody

o1

screen & crossmatches

reactivity at IS,
no reactivity at 37C/IAT

Ca

Antibody Panel

* Test at phase where reactivity is detected

Screen negative (37C & IAT)
Crossmatches positive (IS)
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phase, all antibodies to
common RBC antigens would
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be ruled out!

Which antibodies tend to be cold-

acp 1

C

Antibody Panel

reacting?
(usually NOT clinically significant)

* Test at phase where reactivity is dete

Screen negative (37C & IAT)

Crossmatches positive (IS)
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Antibody Panel: Case 1

Which antibodies tend to be cold-

* Test at phase where reactivity is de reacting?
+ Screen negative (37C & IAT) (usually NOT clinically significant)
* Crossmatches positive (IS)
ell Duffy Kidd Lewis | P MNS Lutheran | Xg Results
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Antibody Panel: Case 1

Which antibodies tend to be cold-

* Test at phase where reactivity is de reacting?

+ Screen negative (37C & IAT) (usually NOT clinically significant)
* Crossmatches positive (IS)
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Antibody Panel: Case 1

Which antibodies tend to be cold-

* Test at phase where reactivity is de reacting?
« Screen negative (37C & IAT) (usually NOT clinically significant)

* Crossmatches positive (IS)
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Further testing: Case 1

« Test patient’s cells
+ Expect patient cells to be M-negative

\ [ Anti-M \
‘ Patient cells ‘ 0 ‘

* Do our results make sense?
* Anti-M often “cold reacting”
+ Reactivity at IS, no reactivity at 37C/IAT
* Incompatible XMs — tested at IS
* ~78% of donors M+
- _All incompatible units were probably M+

Community INNOVATH 4&New York

Transfusion Recommendation?

* Anti-M detected, not reactive at 37C/IAT

* NOT clinically significant
+ Doesn'’treact at 37C

 Typed and labeled M-negative units NOT
required

* XM compatible units

Case 1 Highlights:
* Pay attention to PHASE of reactivity
¢ “Cold-reacting” anti-M not usually clinically significant

Blood Bank Community & New York
[ H Blood Center by

Blood Center SBiged

Case 2

* 60 year-old male
« Diagnosis: leukemia
* Hgb: 6.0 g/dL
* Transfusion history:
« Transfused 4 months ago, 2 units RBCs
« Antibody screen negative at the time
« 2 units for transfusion ordered
« Type: Group A, Rh positive
 Screen: positive at IAT with 2/3 screening cells
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Antibody Panel: Cay mcmenmnmor:

been ruled out:

Low prevalence

I I I antigens
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Another Useful Tool:
We haven't ruled out:

* anti-E

* anti-K

* anti-Fy?

i-Jkb
+ anti-Jk Patient wouldn’t be
—ant=S- expected to make ant

Patient phenotype:

7/9/2020
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Case 2: Testing enzyme-treated cells

« Ficin: Destroys some antigens (Fy2, Fy®, M, N, S, s (variable), others)
Enhances some antibodies (Rh, Kidd, others)
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With enzyme-treated cells, Ficin-treated cells

can’t rule out anti-Fy?, -Fy®, all nonreactive

-M, -N, -S, -s
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Pattern?

* Reactivity fits anti-Fy2

* Reactivity disappears with ficin-treated RBCs

« Patient cells test Fy(a-)

How will we finish ruleouts? Test more Fy(a-) cells
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Conclusion of Case 2

* Anti-Fy2 detected in plasma

« Anti-Fy?2 is clinically significant

« Transfusion recommendation:
* Fy(a-) donor units

* Full IAT crossmatch
+ Requirement for the rest of the patient’s life

Case 2 Highlights:

¢ Use of enzyme-treated cells (destroys some antigens,
enhances some antibodies)

* Use of patient full phenotype to determine what

antibodies patient can make

Case 3

* 47 year-old female
* Diagnosis: breast cancer, pre-surgery
* Transfusion history: 4 units RBCs 1 year ago due
to bleeding during a total abdominal hysterectomy
* Antibody screen negative at that time
* Today’s results:

Notice:
* Type: Group B, Rh positive * Phases of reactivity
L * Variable reactivity strength
* Screen: Positive 2/3 cells
th el Duffy Kidd Lewis | P MNS Lutheran | Xg esults.
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Antibody Panel: Cg=a=2

Common specificities
that can’t be ruled out
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Patient phenotype: Case 3
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What antibodies can the patient make?
Anti-E, Anti-c, Anti-K, Anti-Fy?, Anti-Jk? & Anti-S

Community & New York
Bload Canter \ o Blood Center

Antibody Panel: Case 3

What antibodies can the patient make?
Anti-E, Anti-c, Anti-K, Anti-Fy?, Anti-Jk* & Anti-S
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Case 3: Testing enzyme-treated cells

* More negative cells, more rule outs
+ Can't rule out specificities that are destroyed by ficin
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Anti-K, Anti-Fy?, Anti-S
can’t be ruled out
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Case 3: Testing enzyme-treated cells

« More negative cells, more rule outs
« Can't rule out specificities that are destroyed by ficin
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Anti-K, Anti-Fy?, Anti-S
can’t be ruled out
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Case 3: Testing enzyme-treated cells

* More negative cells, more rule outs
« Can't rule out specificities that are destroyed by ficin
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Anti-K, Anti-Fy?, Anti-S
can’t be ruled out

In ficin, anti-K present:
BT Anti-K reactive at IS and
PEG IAT
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Selected cells: Case 3

* K+, Fy(a-), S-
* K-, Fy(a+), S-
e K-, Fy(a-), S+
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Selected cells: Case 3

* K+, Fy(a-), S-
* K-, Fy(a+), S-
* K-, Fy(a-), S+
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¢ Anti-S reactive at PEG IAT
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Conclusion of Case 3

* Anti-K and anti-S
+ Clinically significant
* Transfusion recommendations:
+ K-negative, S-negative donor units
* Full IAT crossmatch
+ Requirements for the rest of the patient’s life

Case 3 Highlights:

* Multiple antibodies, reactive at different strengths,
different phases

Use of enzyme-treated cells

Use of patient full phenotype to determine what
antibodies patient can make

Review of helpful tools for
antibody ID

* Rule outs!

* Rule out specificities that are present (double dose)
on reagent cells that are nonreactive with patient
plasma

* Phases of testing

* IS, IAT, enzymes

« Strength of reactivity

* Variable reactivity can be dosage or multiple
antibodies

« Patient phenotype
» Which antibodies can patient make?
ANew York

Community
) Blood Bank Blood Center

Additional clues...

If reactivity is... Suspect...

* Some cells positive, some cells negative
Reactivity same strength and phase of Single antibody
reactivity

« All or some cells positive

Different strengths Multiple antibodies
Different phases of reactivity

* One cell positive

Al specificities ruled out Antibody to a low prevalence antigen

All cells positive except autocontrol

o Antibody to a high I |
Same strength and phase of reactivity ntibody toa high prevalence antigen

munity
d Center
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Objectives

« Describe the testing performed to detect and identify
“unexpected antibodies.”

« Discuss how the following results provide clues during the
antibody investigation:
+ Phase of reactivity
« Variability of reactivity
« Autocontrol result
« Patient phenotype
« Use of enzyme-treated reagent RBCs

« Perform rule outs and interpret results of antibody panels.

« In case studies, given testing results, identify antibodies and
make appropriate transfusion recommendations.

é Elood Bank Community

Blood Center

What’s next?

 Perform antibody screens/antibody panels in
lab

* Practice interpreting “dry panels” in handbook
(green sheets)

Community
Blood Center

&New York Blood Center Enterprises

innovation - experience - expertise
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