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Case Study:

Suspected Hemolytic
Transfusion Reaction with a
Negative Antibody Screen

American Red Cross



Transfusion Reaction Workup

Patient O.L.D.

= 77 year old male
= Diagnosis of MDS, GERD, and gastritis

The patient presented to the ER with a three day
history of weakness and lightheadedness with the
addition of nausea/vomiting the previous day.

The patient has had multiple blood transfusions
due to chronic anemia, averaging about 3
transfusions per month over the past year.
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Two Unit Transfusion Ordered

The patient’'s Hgb was 5.2 g/dl upon admission
and a two unit transfusion was ordered.

The first unit was started at 17:35 and completed
at 19:00.

Prior to starting the second unit, the patient
complained of back pain and chills. A transfusion
reaction work-up was ordered. Blood and urine
samples and the blood bags were sent to the
Blood Bank for work-up.
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Transfusion Reaction Workup

Temperature 00°F 101°F
Hgb 5.2 g/dl 6.3 g/dl (decreasing to
6.0 g/dl)
Urinalysis: Color Clear Clear
Blood Negative Small
RBC None <1
Serum Bilirubin 1.08 3.67
Tests:
Creatinine 0.75 0.78
Haptoglobin <40 <40
LDH <209 265
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Blood Bank Work-up

Post-Transfusion

ABO/Rh O Positive O Positive

Antibody Screen Negative Negative

DAT Negative W+ IgG; Negative C3
Elution NT Negative

AHG Crossmatch Positive Positive

Gram Stain on Unit Negative

The conclusion of Hemolytic Transfusion Reaction
was made based on the clinical and laboratory
data. Pre- and Post-transfusion samples were sent
to the IRL for additional testing.
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IRL Testing Pre-Transfusion Sample

IMMUNOHEMATOLOGY STUDIES

Name Ref # Date of Specimen O Plasma K Pretransfusion Sample
O ol D . auql, 1Y NBI7A6 Y O Post Transfusion Sample
ID Number Facility
Last Transfused on Date Started Tech WD 1 3 4 5 6 7
07 14 2014 OF 12014 0> D011.1642 0011.1414 0 011.6233
Cell Typings Serum Grouping DAT
A B |AB| H D Rh C E c e Ct* | Weak D O JAuto | Ay | A, | B Poly | 1gG c Sal
ct D | R ct
ct
5] IS NA
O|0l0| 340 3H29 | O
5 5 NA
RT = 0¥
*Ct=Rh eheno e control, use only when required by manufacturer's instructions Cell Treatments: EGA = EDTA Glycine-Acid; CDP=Chloroquine Diphoghals )
Other
Antigens:
= Neat
8
X | Cell Sep.
Call trestment OEGA | OEGA | OEGA | OEGA | OEGA | DEGA | OEGA | OEGA | OEGA | DEGA | DEGA | OEGA | OEGA | OEGA | OEGA
elltreatment | Hcpp | pcoP | OCOP | OCDP | GCDP | OCOP | OCDP | OCOP | OCDP | DCDP | OCDP | OCDP | OCDP | OCDP | OCDP
Manufacturer
Lot Number
Expiration
Manufacturers: | = immucor; O = Ortho; A = American Red Cross (in house or Diagnostic Manufacturin: DlvisionL,' B = Biorad, Q = Alba Bjoscience/Quotient
Routine Eluate Last Wash | Crossmatching:
15" | 18 IS | LSS |LiSs | PEG | GEL | IgG | PEG | IgG | PEG 2 wss| LS
4C | RT 37C | i1gG | 196 | IgG 19G 19G | 37| 154
' 20014 113u¢ |0 | O I+
I
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IRL Testing Pre-Transfusion Sample

IMMUCOR, INC. Norcross, GA 30071 USA

US LICENSE NO: 886
LOT NO: 02901

PANOCELL -10, FICIN-TREATED
Master List

. LD

NAME
MO Tamiqn g Dag Cross NO.
4355 Lind=!| 1vd, INSTITUTION

St. Losis, 119 53173 BLOOD GROUP

ANTIBODY IDENTITY

b

TECH

DATE _ 0% 1§ 2014

Pre-Transfusion Sauyle

: ) Luth- PATIENT'S SERUM TEST RESULTS
EXPIRES: 2015/03/20 Rh - Hr Keli Duffy | Kidd | Lewis | P MN eran | X9 TEST METHODS
g Special Type Donor D clEle Cw Kp®|Kp|us* |us® Fy?|Fy*lJieldke] Le?]Le? P1 MIN|S|s Ll Xg'a Lissy s Pe4 Pd"m
» 15]3715¢]154] 15 [1sG
1 R1R1 B8856 + ojoj+ 0 Of+jof+f+jof+jofjol+f+d+]+]+lofol+1+1]1 o) DO‘[)'O o)
2 [Co(b+), Bg(a+) R1wWR1 B1051 + ofjof+ + tl+lo0+f+jojol+f+{of+d+jol+i+Qo|+1 + ]2 o0l0 O/ 0/ o0
Co(b+ 4
3 [Colot) R2R2 C5722 + +|+]0 0 Of+joj+y+p+d++fof+f+f+f{+]+|+Jo|+]+13 06 6l olo 0
4 |Her Ror D563 + +1o]+ 0 Of+]+]+jofof+|ofo]of+Jol+|+|{+Jol+]o0 4'0004
5 r'r E928 0 +10}+ 0 Oj+jof+jof+g+f+f+foj+}+{+]+|+o|+Jols> 0 Od
6 r'r F707 0 +l+]+ 0 Of+jo0f+fo|+f+j+fo|+f+doj+loj+fol+l +«15s 0l0 OJO/O 0’
7 rr G1346 0 +]0|+ 0 oj+jof+Joj+f+jofol+fol+1+«l+l+Qoi+)+17 OOOJO,OOJ
8 rr H1647 0 +10]+ 0 Oj+jof+g+jof+jofjof+f+joj+lol+10]|+ 08000'/
9 rr N3983 0 +lol+ 0 o+o+++o++o++oo+o+ogoOD’
10 rr H666 0 +10|+ 0 +lo0jof+y+jof+|+f+]ofjofoi+lo{+0ol+] + 10 olo C)J
To| Zo(er) Dlva-ZeaDAUG- | mor (699 +lof+]of+]ofo of+fof+fojof+jofofof+fo|+fol+Jo|+]+ |rclolo]|D]
Patient's Cells PCiOlo |0
Diract Antialnhulin Tact l Ehiata Dacnil , NOTFS- I T—=

+
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IRL Testing Post-Transfusion Sample

IMMUNOHEMATOLOGY STUDIES

Name Ref # Date of Specimen T Plasma O Pretransfusion Sample
0.l D. aqqt'lq 0817201 Y B Post Transfusion Sample
ID Number Facility
Last Transfused on Date Started Tech wID 1 ® 3 4 5 6 7 @
o0g17 204 0% (R20(¢ 00111642 0011.1414 0 011.6233
Cell Typings Serum Grouping DAT
A B |AB| H D Rh Cc E c e ct Weak D o Auto | A, Az B Poly | 1gG c Sal
Ct D | R0 Ct
ct
s Is NA
O0[0]D 3+ 0 MY Wi we 0
5 NA

é-.r RT V‘H' 0/ 0

Other
ntigens:
Neat

Cell Sep.

- N
Ct=Rh phsn# control, use only when rsgulrsd Kmanufactursl‘s instructions Cﬂl_ Treatments: EGA = EDTA Glycm--aAzd;l CD"‘-Chlorﬂums gaehosghals

Result I
>

Celltreatment | SEGA | DEGA | DEGA | OEGA | DEGA | DEGA | OEGA | DEGA DOEGA ( OEGA | DEGA | OEGA | OEGA | DEGA | OEGA
OCDP | OCDP | OCDP | OCDP | OCDP | OCDP | OCOP | OCDP | OCDP | OCDP | OCDP | OCDP | OCDP | OCDP | OCDP

Manufacturer
Lot Number
Expiration

Manufacturers: | = Immucor; O = Ortho; A = American Red Cross (in house or. Diagnostic Manufacturing Division); B = ETlorad O = Alba Biosclence/Quotient )

Routine Eluate Last Wash | Crossmatching:
15' | 18 IS [ uss | LSS | PEG | GEL | 1gG | PEG | IgG | PEG Liss | Lis$)
4C | RT 37C | 196 | 1gG | 1g6 1gG 1gG 1537 [15¢

] Wwasiy34ve] o lo |1+

Auto
DAT Neg
Auto
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IRL Testing Post-Transfusion Sample

NAME O L D
MO-L Pacinn )t Pad Grogg NO.
PANOCELL -10, FICIN-TREATED 45355 Linds! (1 INSTITUTION
. St. Leais, 110 33108 BLOOD GROUP
MaSter LISt ANTIBODY IDENTITY
' TECH_ (b DATE __ 08 1820lS
IMMUCOR, INC. Norcross, GA 30071 USA i
US LICENSE NO: 886 Post Tramshusion Sawp le
LOT NO: 02901 Luth PATIENT'S SERUM TEST RESULTS
EXPIRES: 2015/03/20 Rh - Hr Kell Duffy § Kidd | Lewis { P MN eran | X9 TEST METHODS
= ; Elyake]
= Special Type Donor DIClc|E]je|Vicvl K]k Kp®|Kp® Js* lus? Fy?|Fy*ldiefkel Le?lLeblP A MINTS | s Lu?lLuelXg™ Pe’l
= ’ 1 1"l et
1 R1R1 B8856 ++00+oo++o+o++o+oo+++++00++1OO ol
2 |Co(b+), Bg(a+) R1wR1 B1051 tl+Hjojoy+jof+jof+f+j+Jol+f+lofol+l+lof+l+lol+l+ o1+ +12 & O\/ 0 O-"
3 |Co(b+) R2R2 C5722 +Hlofj++jojofojof+foj+jo{+f+ +0+]+0ol+0+d+]le]lsls o(+1 +13 0!0" O~ O/
4; [He® Ror D563 +o+o+ooo+o+++oo+ooo+o+++o+o4'oﬁ.,
5 r'r E928 oOj+|+jo)+jojof+|+1ol+{ol+ Oj+f+l+0+1of+0+1+1+!+ 0|+ 05 O Ou
6 r'r F707 oo+++ooo+o+o+o+++o++0+o+o++BOO“ olol
7 r G1346 cjoj+jol+jojof+]+1o}l+ Ofj+qo|+f+jofol+Hod+]+1+1+ 0| + + 17 o Om O“ 01
8 r H1647 ofoy+joj+jojofof+fof+]of+1+lofl+]o Oj+g+joj+joj+jol|+1o SOO"
9 rr N3983 ofof+joy+tofofof+jof+Jof+f+{+«dol+«l+lol«l+lolol+ oj+fo0¢to 010"
10 rr H666 00+0+000++00++0+++000+0+0+ +1OOov
TC|Sotat). DIVa-2-celDAUO- | gt ppgg tlof+jof+jofofor+fof+joj+jojofl+jojofof+fol+]ol+lol«]+ l1c 0(0
Patient's Cells PC 0 o“
Direct Antiglobulin Test Eluate Result NOTES: 1=
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Next Steps
Options for Identifying an Antibody to a
Low Prevalence Antigen
« Run a panel of cells known to be positive for

various low prevalence antigens with the
patient’s serum.

= Treat the Iincompatible unit with enzymes or
chemicals to help determine the specificity.

« Type the red cells from the incompatible unit
with known examples of antibodies directed
against low prevalence antigens.
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Antigen Typing of the Incompatible
Product for Various Low Prevalence

Antigens

|American Red Cross

Worksheet

Red Cross

imi Anti Testin
Washington, D.C. 20006 Preliminary Donor Antigen Testing + American

Batch Information

Batch # OB 1T 1U-2010 . A

Pages in batch: | Page 02 of

o

Position| DIN/WBN  |Anti- [Anti- |Anti- Ant;'d nti- JAnti- |Anti- |Anti- |Anti- |Anti-
# Preliminary Type alysel v e fwret “lcollytl| Lu>
, ( Test Results
o’ ol 07| O] 2+ o/ko“Lo“ 0~
- ' wlo‘\ ll‘\ l\3‘{03 {3 St E FE SE St

e e e e
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Confirmation of Anti-Wra

Additional cells confirm the presence of anti-Wr2 in the pre-transfusion
serum and the post-transfusion serum and eluate.

Patient's Name O - L . D SELECTED PANEL ° 1:58 pm, 3/9/2015

Patient's Number American Red Cross, Missouri-Illinois Region
Date: Collected Date: Tested Qﬁ]g&c)l‘{ 4050 Lindell, St. Louis, MO 63108

Technologist: C&
RhHr MN P|Lew | Lut Kell Duf | Kid|X § l_-i ‘_;_{
2 - R T UL Lk &
LiLILIL KIK|J|J|F|F|J|JT|X Additional we 83 ‘gég
Supplier Donor/ e Ple|le|luju plpls|/s|y|ylklk|g Antigens &3 (a7} (YN IRt
Lot # Vial# D|IC|Efc|e|f | V|w|/M|N!S|s|1|a|b|la|b|K!k|la|bla|b|la|blalkl|la T [ T D
; LSS jusy lqd
[ |
IS A NS A A N iy 1 I _ b 154 y
1 (Imm-10F B2849 +|+|0|0]|+ olo|O|+|0]|+]|+ +10]0[+|0|+ 0[+[0|+|+ Of+|+|+]|Wr{a+) i
i i ) D S 1 8 s L N - 1+ [+ 2404
2 |Immucor B5269 +|+](0|01+ Of+{+i+l+]|+|+|+j0f0|+|0|+|0[+]0|+|+ 0|0|+|0Wr(a+) }
| v
s s SO L I O A L B Ll B L
3 |[Imm-16 H1484 . |0(0|0|+ |+ C{o|+|0|+|0lO|OjO|0Ol+|Oj+|O|+|O|+|+|0]0]|«+ +|Wr (a+) |
oop|3s638 | 8 1H 14 1)F]OF
" S S TR S A i - - — - j =
L |
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Discussion

- AABB Standards for Blood Banks and Transfusion
Services state “If no clinically significant antibodies were
detected...and there is no record of previous detection of
such antibodies, at a minimum, detection of ABO
iIncompatibility shall be performed.” 5.15.1.1

= Tests for ABO incompatibility could include an Immediate

Spin crossmatch (as was performed Iin this case) or a
computer crossmatch.

- These techniques will not detect an incompatible
crossmatch causes by an antibody to a low prevalence
antigen.
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The Wr2 Antigen

« The Wr2 antigen was identified in 1953 as the cause of
HDFEN in the Wright family.

= The antigen was assigned to the Diego blood group
system in 1995.

= Production of the Wr2 antigen is controlled by a gene on
chromosome 17.

= The occurrence of the antigen is less than 0.01%

- The antithetical antigen is Wr°, which has an incidence
of 100% (only three accounts of patients with Wr(b-)
cells have been described).

- The antigen is resistant to chemical treatment including
enzymes (Ficin, Papain, Trypsin), DTT, and acid.
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Anti-Wra
= Anti-Wr2 can be IgM or IgG.

= The IgM antibody reacts optimally at room temperature,
while the IgG antibody reacts optimally at IAT.

= There have been documented reports of mild to severe
transfusion reaction associated with anti-Wrd. These

reactions ranged from immediate to delayed, and some
were hemolytic.

« The antibody is known to cause mild to severe Hemolytic
Disease of the Fetus and Newborn.
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Anti-Wra

« Anti-Wrd may be a naturally-occurring antibody and is
often found in the serum of persons with no known
exposure.

« The antibody is frequently found in serum with multiple
antibody specificities.

« Anti-Wr2 is a common specificity associated with patients
with AIHA.

= The incidence of anti-Wr2 increases In patient
populations with active immune systems.
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Incidence of Anti-Wra

Normal Blood | Post-partum Post-partum | AIHA Patients
Donors Women Women who

have
developed Rh

Antibodies
11n 100-200 11n 50 1in 14 11n 2-3

The occurrence of anti-Wr2 is much higher than one would
expect based on the prevalence of the antigen. One theory
IS that patients with active immune systems make anti-Wr?2
when exposed to antigens on protein band 3, which carries
the Diego blood group antigens.
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Managing Patients with Antibodies to Low
Prevalence Antigens

If clinically significant, compatibility testing must be
performed at the antiglobulin phase.

If the antibody is detected and reacting at a strength of
1+ or greater, we would recommend giving crossmatch
compatible units.

If the antibody is not detected, weakly reactive, or we are
unable to assess whether the antibody is still reactive,
we would recommend giving antigen negative units,
provided that the appropriate rare antisera is available.
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Questions
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