RhD typing
Bed side test

Antibody tests

Practice for IV year medical students

Zita Csernus MD

National Blood Transfusion Service

Blood Transfusion Centre Pécs

Rh Blood Group System

Discovery: 1940 K. Landsteiner and A. Wiener

Experience: Rabbits were injected with the red blood cells
of the Rhesus monkey. The injection caused an antigenic
reaction in the serum component of rabbit blood.

antibody formation
Rh factor

from humans was tested with the rabbit serum, the red blood cells
of 85% of the humans tested agglutinated such blood was typed Rh positive.

The blood of the remaining 15% lacked the factor and was typed Rh negative.
Agglutination 85% No agglutination 15%
Rh positive RBCs Rh negative RBCs




Rh Blood Group System

Antigens of Rhsystems: D EeCc

more than 50 antigens

D
- D antigen is on the RBC: RhD positive
. D antigen lack on the RBC:  *1Y Megative

is only a symbol of lack the D antigen

RhD negative means there is no D antigen
on the cell membrane

Basic of RhD grouping

>

D an7igen Anti-D antibody

IgG antibody in vivo

MONOCLONAL IgM/IlgG ANTI-D

-

- Antigen-antibody reaction




Caracteristics of IgM and IgG antibodies

IgM 1gG
S Y b\
e.g. ABO e.g. Rh
Pentamer (big) Monomer (small)
10 binding sites 2 binding sites
complete Incomplete
naturally occuring Immuno antibody
NOT accross the placenta ACCROSS the placenta
Reaction temperature +4 °C to |optimal reaction
room temperature temperature 37 °C
Binds Complement NOT binds Complement

Monoclonal IgM anti-D is used to in vitro tests

. . Anti-D + patient's RBC
Reaction sheme of agglutination

1. ++++ strong positive
high, rough cloddy, hard frangible

/’

2. +++
large, separated ]

3. ++ m
minor agglutination
variant <

4. +

fine-grained

5. +/-

very small \

. No agglutination, homogene negative
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INTERPRETATION OF RESULTS

anti-D control

NO agglutination

Rh D negative

STRONG (++++) agglutination
@
Weak agglutination (+ - +++) J

Rh D varians

Rh D positive

Negative control : anti-D control + patient's RBC
The control must be negative.
If any agglutination occurs the test is not valid.

1. Repeat the test
2. Send the sample to the Blood Bank

3. If the patient have to take

transfusion he is RhD negative  Missing parts
(epitopes) of

D antigen

Few D antigen




Limitations of the Procedure:

Sources of errors

Antigen — antibody tests met a lot of requirements. Factors
affecting the antigen-antibody reactions shoud be
considered to establish the siutable reaction.

If the reaction conditions are not followed, false negative or
false positive results can occur, which can lead to incorrect
blood group determination.

» Medium of reaction (ionic strength) — Serum

» Antigen - antibody ratio (50% suspension )

» Reaction temperature (+20 °C —room temperature )
» Reaction time 5 minutes

Sympexis = rouleaux formation of RBCs

Physicochemical changes not real agglutination

The RBC's here have stacked together in long X
chains. This is known as "rouleaux formation" and g%g ,
it happens with increased serum proteins, |, Y 1
particularly fibrinogen and globulins. Such long |@®.0%, :
chains of RBC's sediment more readily. This is the 3%(' 8 oY
mechanism for the sedimentation rate, which |-~ "

B ). : -0 a8
increases non-specifically with inflammation and "E-% %) ‘ ﬁ!“% .
increased "acute phase" serum proteins. -

Causes: infections

multiple myeloma, chirrosis
(an increase in the ratio of immunoglobulins to albumin)

inflammatory and connective tissue disorders

cancer

diabetes mellitus

an increase in the ratio of RBCs to plasma volume
(anemia, hypovolemia)

macromolecules, contrast medium 4
Acute phase proteins, particularly fibrinogen, inte ract with sialic acid on the ™
surface of RBCs to facilitate the formation of roul eaux. Rouleaux formation is
retarded by albumin proteins, in vitro by physiolog ical salin.




Main causes of false Main causes of false neqgative
positive reactions reactions

*Rouleaux formation  Early evaluation
marginal drying e Inadequate
oLittle drops antigen-antibody ratio
sLate evaluation » Expired reagents and test cells
«Contamination

The sympexis may be differentiate from real
agglutination with dropping of phys. saline.

The sympexis dissolved but no agglutination.

TASKS
 RhD grouping with slide method — 2 tests

Two blood samples 1st sample

1 empty tube respectively O O
[ [ 2nd sample

~— —

@ @
+ Bed side blood grouping O O O
O

1 bed side card , one test

One sample




BLOOD SAMPLE LABELING

Details must include:
Patient's registered family name and given name (unabbreviat
Date of birth or social security number (TAJ) (both prefer

BLOOD SAMPLE

Name and code of institute requiring

(Signature or initials of the collector)

RhD typing — slide method

Labeling of slide Data:

Kovacs Janos 42.11.27. < Pate:r20013 11 *Patient's name an
code

. 71 °*Reagent's name

Anti-D control Anti-D
Nagy Gizella 91.03.18. \
*Negative control
Anti-D contr

reagents + patien
RBC

Anti-D control




PREPARATION OF 50% RBC SUSPENSION

NATIVE BLOOD SAMPLE
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Kovéacs Jozsef 42.10.18.

PTE I. Bel 13.03.30. 12_30

Kovécs

2. step
mixing

pacient’'s sample tube

1. step

Transferring
of serum

labelled empty tube

PTE I. Bel 13.03.30. 12_30

_ 50% RBC suspension

Jozsef 42.10.18.

PTE I. Bel 13.03.30. 12_30

Kovécs
vacs Jozsef 42.10.18.
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RhD typing

Dropping of reagents

1 drop of

Kovacs Janos 42.11.27.

Anti-D

Anti-D

///Anti-D reagent

Date: 20013.11....

control

Anti-D reagent
control

control




RhD typing

Dropping of RBC suspension

1 drpo of

O ¢
Anti-D control
Nagy Gizella 91.03.18.

¢ ¢
Anti-D control

Kovacs Janos 42.11.27- Dat%ll._.
» Patient’s 50%

RBC suspension
to each reaction
areas

* Mixing (wiping)

* Reaction time: 5
minutes

* Tilting

* Interpretation

INTERPRETATION OF RESULTS

anti-D

control

A\,
“ 4
‘.

Negative control : anti-D control + patient's RBC

NO agglutination

Rh D negative

STRONG (++++) agglutination

Rh D positive

%

Weak agglutination (+ - +++)
Rh D varians

The control must be negative.
If any agglutination occurs the test is not valid.




‘ Blood grouping on bedside card ABO (forward) and RhD typing
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Autocontrol: physiological salin + patient's RBC




Test procedure 1 drop

hysiological saline

Serafol” AB0+D

— to the 4 reaction >
fields respectively

- Lol

Ch
0edsny

Anti-A Anti- Anti-D Whole blood from
N R patient or blood unit
fors- hr.

Ihh:dE-l‘ FDiate & Maigaanas) {Ln lio /¥ i Pacie]

Dalim _“'f T,r;-- — ;’mﬁf‘, ﬁﬁag

Sl BloodiSng)  (ha] S Gripe Sangain
Lirtersdie'at =
(Sgnma] The blood may be native,
Aatudty Dgiuee by A anticoagulated (except
EI'FIHE‘ 155 Lioesin Bowst | heparin) - venous  or
' capillary blood

Mixing until the reagent is completely dissolved

Spread material to be tested over the entire reaction fiel d.

Repeat this procedure with a new or well cleaned mixing stic k on the next
reaction fields.

Blood being tested Serum

Type AB (contains
agglutinogens
A and B)

AB

RBCs

Type B (contains
agglutinogen B)

Type A (contains
agglutinogen A)

Type O (contains
ne agglutinogens)

Copynght @ 2004 Pearson Educaton, Ing,, publishing as Banjamin Cummings




INTERPRETATION OF RESULTS

Anti-A

negative

negative

negative
negative

Anti-B

positive

positive

positive

positive

Sources of errors:

Fals positive:

Anti-D
negative

negative

negative

negative

RESULT

RhD negative

RhD positive

RhD positive

RhD negative

RhD positive

RhD negative

O RhD negative

O RhD positive

rouleaux formation, drying out, cold reactive antibody
Fals negative: Blood drop too small or too large, expiry date has passed or card

was stored improperly, red cell suspension (10%), hematocrit under 15 %

z/

Bed side test

Interpretation of

results

Anti-A Anti-B Anti-D
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blood group

A Rh pos

A Rh neq

B Rh pos

B Rh neg

AB Rh pos

AB Rh neg

0 Rh pos

0 Rh neg




INTERPRETATION OF RESULTS

Serafol” AB0+D t= A RhD positive
:! ' ‘ R { Agglutination with
—g anti-A and anti-D

Anti-A Anti-B Anti-D
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INTERPRETATION OF RESULTS

anti-A only

Serafol_ AB0+D  i= A RhD negative
3 ‘ ‘ % Agglutination with

Anti-A Anti-B Anti-D
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INTERPRETATION OF RESULTS

Serafol” AB0+D t= B RhD positive
|
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INTERPRETATION OF RESULTS
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INTERPRETATION OF RESULTS

Serafol” AB0+D t= O RhD positive
‘ ‘ R §j Agglutination with
—g anti-D only

Anti-A Anti-B Anti- I]
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RECORD YOUR RESULT ON THE CAR
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Antibody detection

Immune antibodies are 1gG origin

Transfusions, pregnancy, transplantation

Clinical importance of immune antibodies:
May cose agglutination or hemolysis in vivo — maybe fatal

Hemolytic disease of the newborn

Type of antibodies
P Dodl IgG I incomplet
small and no direct agglutination

Coombs reaction Animal anti-human antibodies
will  also bind to human

Anti-human globulin (CoomRs) antibody are produced antibodies, commonly IgG or IgM

by immunizing non-human species with human serum. that may be fixed onto antigens
on the surface of red blood cells

and in the appropriate test
— conditions this can lead
F— to agglutination of RBCs.

The phenomenon of agglutination
- of RBCs is important here,
w ...  because the resulting clumping of
RBCs can be visualised; when
clumping is seen the test is
..ol . T R i positive and when clumping is
D S e A T SR s/ AOCR B My to T s not seen the test is negative.

SNLDDIES are shimn. attached 1o DRENUMAN antibodies RBCS by binding Lo the Riman
antigens on the RBC surface, [Eoambs reagenty. antibodics en the RECE

antiglobulin test

The "DAT is used to detect
IgG or C3 bound to the
surface of the red cell.

¥
A 5
"";_ % Jj‘“ The IAT is used to detect free red
- cell antibodies in patient serum.
.g"
iy R ey o8 s iy S il X kol FSRNRR ) bbb e Antibody tests
CONANITG SEUM farm amibody-antigen are acloed 1o the human lg's are attached to

antibedics {19's). comploaes salution rad biood colls.




Test methods for antibody detection

Tube test, microplate test, column agglutination

v
4+ ¥ 0+

3+ 2+ 1+ +/- negative

Gel separates agglutinates based on size and by binding to IgG-coated RBCs
a) Strong positive gives agglutinates at the TOP of the gel (left side of above)
b) Complete negative gives RBCs at the BOTTOM of the gel (right side)

Test procedure

Patent’s serum (unknown antibody ) + test cells (known antigens )

Reaction temperarure + 37 oC

Importance of antibody identification
*HDN
*Transfusion reaction
«Compatibility

Types of the test

. . | .
Antibody screening A
= I"’“' o
ID-DiaCell I-lI-1ll/Antigen Table (example) z Is =1 -!.: cia

L Rh-hr  Donor

C“CD.ee Ri"R: 754456

ccD.EE R:R. 047144

ccddee rr 101469




Antibody identification

5§

'! |i |'rr If lv - -I-I " - : |nr
123856 3.8 ome

I| I
Rt =TT =T == =2 —)

— Rh-hr Donor

1| C*CD.ee R™R: 677783

2| CCD.ee R:R: 113683

3| ccD.EE ReR. 422278

4 | Ccddee 1T

5| ccddEe r'r

6 | ccddee 1T

7 | ccddee 1T

8| ccD.ee Ror

9 | ccddee 1T

10| ccddee 1T

11| ccddee 1T

Examples:  Anti-D

Rhesus Kell Duffy Kidd Lewis MNS P | Lutheran | Colton
*
N° GENOTYPE pliciEiciecicw| Kik kpike|Rin|oin® e itel m i v s i s |pi|w
RH1i RH2{ RH3{ RH4: RH5i RHB|KEL1iKEL2IKELBKEL4| FY1 : FY2| JK1: JK2| LET | LEZ | MNS1IMNS2 MNS3IMNS4] P1 | LU1 | LU2 | Coai Cob
=8 § R1WR1 : RH(1,2,-3,-4,5,8) +1+:0{0:+|{+fOi+:0i+JOF+]JO}+fOf++]0 O:+]JOJO}+]|nt O
P R2R2 : RH(1,-2,3,4,-5,-8) +10i+{+ 0|00+ 0 +Yf+F+]+f+ll+fOQ+{+i0i+]+]+1O0Inti0
e 11 : RH(-1,-2,-3,4,5,-8) QI0:0:+:+:0+i+:0 +)JO0i+)+i0)0i+JO0Oi+i0i+]+1O0:+Int:i0
R e e T T = = e R e R = A AL T T =]
Rhesus Kell Duffy Kidd Lewis MNS P | Lutheran
N° GENOTYPE clEic Ke® ! Kp®| By LRy | JKT UK Le" ket m oo s s | ptfLetiLet
RH2; RH3: RH4 KELZKELZKELY FY1: FYZ) JK1 [ JK2 | LET [LE2IMNSTIMNEZ] MNSE [MNS4) P1 | LUt LUz
e RIWR1 @ RH(1,2,-3,4,6,8) + 00 +[+|Oi+i0i+|+i+|+ 0}JO +]+:0  + Of+]0:+
212p R1wWR1 : RH(1,2,-2,-4,5,8) + 0:i0i+f+]++: 0i+|+:0JO0:+}O +)+:i+: 0 +[|+]0:+
EE R1RZ : RH(1,2,3,-4,5,-8) + +: 0i+f0JO0Oi+ 0O+ +i+|+i0JO0O + +:+: 0 i+ +]0;+
414P R2R2 : RH(1,-2,2,4,-5,-8) D +i+i0f0lO0Oi+ 0O+ O0Oi+|0i+|+:i08+:+ 0 +1+]0: +
5i5P ROr : RH(1,-2,-3,4,5,-8) 0O 0O+ +[0f+ + O+ + O]+i+}JOi+] +i+1 0 :++]0:+
B15P r'r: RH(-1,2,3,4,5,-8) +i0i+i+i0jJ0i+i0i+)+i+]O0i+JOi+JO0Oi+ 0 :+]JOJO:+
P rr : RH(-1,-2,3,4,5,-8) Qi+ i+ i+ :000i+:0:+]JO0i+]+:000:0)+:+ + i +]+]+i+
aisp 1 RH(-1,-2,-3,4,5,-8) 00+ +:0|+i+i0i+]+i+)+:i0]+i0}+:0: + 0 +10: +
919 1T RH(-1,-2,-3,4,5,-8) 00 +: +:0]0i+ + +]0:i+}+ 0OJOi++:+: + i +f0J0:+
10105 1r: RH(-1,-2,-3,4,5,-8) 00+ +i0]J0i+ 0 +]O:+JO0i+O0i k) + i+ + :0(1+10:+




Anti-D or
Anti-Jkb or

| J - - - = -

[ ]
Anti-M M 101¥ 0800 4y 3
= Rl
Antlgen table Rhesus Kell Duffy Kidd Lewis MNS P )| Lutheran Co:on
Ne GENOTYPE DiciEicieiow| ki k i kpikg®|rir®| okl ad]LetiLe® Nis s et
RH1i RHZ:i RH3! RH4{ RH5 | RH8|KELT KEL2iKEL3KEL4 FY1: FY2| JK1: JK2 | LE1 LE2 [MNS1IMNS2: MNS3IMNS4] P1 | LUT | LU2 | Coa: Cab
1P R1wR1 : RH(1,2,-3,4,5,8) +E+ 00+ +JOi+i0 i +]Ooi+]Ol+Oi++E OO0 +0) O +Int O
1P R2R2 : RH(1,-2,3,4,-5,-8) +f0i+i+i0iofoi+ 0 +l+i+l+l+ 0+ o+l +i0 +)+l+i0Intiol
ne rr: RH(-1,-2,-3,4,5,-8) Ol0i0:+i+:i0+:i+:0 +JOi++104O0 +lO +:0:i+J+J 0 +]Inti0
PATIENT
= -
Anti-M g = 5 8 5 % 43 2
i | =
A - |
iw [ ] L |
GV U L g T SR e e T T § Gy S et et T T
Panel table Rhesus Kell Duffy Kidd | Lewis MNS P | Lutheran
N° GENOTYPE Moicieic eicw| ki KiK' ims | oL L m @ w s s | Pt Lot
RH1:RH2! RH3: RH4 | RHS5 ! RHE |[KELTIKELZ KELSIKELY Fy1 ] Frz | JKi [ JK2 | LET (LE2PMMNSTI MNS2] MNSE [ WMNS4] P1 LUt Luz
e RAWR1 : RH(1,2,-3,-4,5,8) +i+i0i0 +i+J0i+i0i++i+q+i0)Oi++|O ! + Oy +)JO +
202P R1WR1 : RH(1,2,-3,-4,5,8) + + 00 +i+l+ i+ 0+ + 00O+ O+ Y+ 0 P+ +YO +
P R1RZ : RH(1,2,3,-4,5,-8) +i+i i+ 0+ 0J0 40 ]+ +|+i0f0OiHY+ |+ 0 i+ +]0 +
414p R2R2 : RH(1,-2,3,4,-5,-8) +i0i+i+i0:0)0 +i0i+0i+fO0i++i0+ + 0 +1+10 +
5/5P ROr : RH(1,-2,-3,4,5,-8) +i0i0i+ i+ 0+ +i0i++ O+ +JOiHI+ |+ 0+ +10+
#6P r'r: RH(-1,2,-3,4,5,-8) 0i+i0i+i+ 0§00 +i0i+]+ +JO +JOi+J|0O|+ 0 +JOf0: +
P rr i RH(-1,-2,3,4,5,-8) 0:0:+:+ + . 0JO0:+:0:+JO0 +}+: 0Q0:0|+ |+ +  +]+)++
B8P 1 : RH(-1,-2,-3,4,5,-8) Q:0:0i+ +:0f+ +:0i+]+ +]+: 0] +:0f|+i{jO0O: + 0] +]J0: +
ElER 11 : RH(-1,-2,-3,4,5,-8) Q!0 +:+:010 i+ +:+J0:+1+ 010 :i+|+ |+ + +1010: +
10105 I : RH(-1,-2,-23,4,5,-8) D:0iD +i+ 0]JOi+i0i+JOi+JO:+JOi+I+ |+ +  0)+]0: +




