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Introduction

The QuickVet®/RapidVet® Canine DEA 1 Blood Typing Test Cartridge
is used in conjunction with the QuickVet® Analyzer for in vitro blood
group determination testing. The QuickVet®/RapidVet® Canine DEA 1
Blood Typing cartridge is intended for use in performing a rapid
blood group determination for Canine DEA 1 from a drop of canine
blood.

The practice of veterinary transfusionmedicine has undergone tremen-
dous growth in recent years, and as a result the understanding of the
importance of identifying blood types has increased [1–4].

While it is broadly true that dogs do not possess alloantibodies to
incompatible blood groups and thus will generally tolerate well an ini-
tial incompatible transfusion, sound practice of veterinary medicine
dictates that such transfusions be avoided. The half life of the trans-
fused incompatible cells will be quite short and, thus, the intended
therapeutic result may not even be attained. Also, the potential fu-
ture needs of the canine patient must be considered. Antibodies



resulting from a transfusion of incompatible bloodmay form in only 5
to 7 days and will have long-term viability [5–9]. This eliminates the
option of using incompatible blood in a future emergency situation.

In addition, antibodies developed in bitches by sensitization resulting
from transfusion of incompatible blood groups must be of special
concern to breeders. Since antibodies are present in the colostrum,
bitches with alloantibodies to a given blood type should not be bred
to a sire possessing that blood group if they are expected to nurse the
resulting puppies [6]. The nursing puppies will develop isoerythroly-
sis and may be susceptible to disease or even die due to hemolytic
anemia [6, 10–12].

Eight specific antigens have been identified on the surface of the
canine erythrocytes [1, 5]. The internationally accepted canine blood
group system, the Dog Erythrocyte Antigen (DEA), is based on these
antigens. It currently characterizes eight common blood groups, the
antigens DEA 1, 1.2, 3, 4, 5, 6, 7, and 8.

As occurred in human medicine, new antigens are now being discov-
ered on the red cells of dogs. One, DAL, has been reported and is the
subject of journal articles. These are often breed specific and thus
can be considered rare [13].

The DEA 1 blood group is the most significant blood factor in the
dog. The DEA 1 blood group is highly antigenic and is the primary
lytic factor in canine transfusion medicine [1, 6, 14–21]. Although all
of the blood group antigens are capable of stimulating formation
of alloantibodies, DEA 1 has the greatest stimulation potential. Thus
most reactions resulting from the transfusion of incompatible cells



occur when DEA 1 positive blood is given to a DEA 1 negative recipi-
ent [3, 4, 6]. Clinically significant reactions to DEA 1.2 may occur but
are less severe. DEA7 may be a factor in transfusion reactions, but
since it is a cold agglutinin and a naturally occurring isoantibody, it
is considered to have very low clinical significance. The remaining
antigens are considered to cause clinically insignificant transfusion
problems [6].

Ideally, all transfused blood would be DEA 1 negative. However, until
the concept of using blood rapidly available from commercial sources
is more widely accepted, transfusion from dogs that are present in
the area at the time of need will remain the norm.

It is estimated that 40% of all dogs are DEA 1 positive [5]. Because a
number of dogs auto-agglutinate and because a very anemic dog
may give equivocal results, typing prior to an urgent need for the
information is indicated. Identifying a particular dog as DEA 1 positive
or negative at birth greatly simplifies future decision making. A DEA 1
positive dog can receive both DEA 1 positive and negative blood. A
dog that is DEA 1 negative should not receive DEA 1 positive blood.

The QuickVet®/RapidVet® Canine DEA 1 test cartridge used with the
QuickVet® Analyzer is intended for use to classify dogs as DEA 1
positive or negative.

Principle and explanation of the assay

The QuickVet®/RapidVet® Canine DEA 1 assay is based on the agglu-
tination reaction that occurs when an erythrocyte which contains



a DEA 1 antigen on its surface membrane interacts with a murine
monoclonal antibody proven specific to DEA 1. The test cartridge has
two fluidic channels. The monoclonal antibody is deposited in one
of the fluidic channels and a control reagent in the other.

Themonoclonal antibody is reconstituted during the test. The sample
moves through the cartridge by capillary action and the QuickVet®
Analyzer reads the status of the blood/antibody interaction or lack
thereof. All DEA 1 positive erythrocytes react with the reconstituted
antibody within the cartridge causing agglutination which is auto-
matically examined by the QuickVet® Analyzer. The control channel is
used to verify that the agglutination is DEA 1 specific and not caused
by auto-agglutination.

No visual reading is needed or possible. The QuickVet® Analyzer
determines if agglutination has occurred and displays the result.
The antibodies are completely nonreactive with all DEA 1 negative
erythrocytes.

Reagents and materials

Each test is individually packaged in a sealed pouch with a desiccant
bag, and contains the following

1 QuickVet®/RapidVet® Canine DEA 1 test cartridge.

1 plastic pipette tip.

Provided separately in the kit for use with the test packages are the
following items



1 dropper bottle pre-filled with diluent. The plastic bottle contains
phosphate buffered saline (PBS) at pH 7.4. The dropper tip dis-
penses approximately 40μL of fluid. The bottle contains enough
fluid to perform all the tests in the kit.

1 tube for each cartridge for sample preparation.

Required but not provided with the test kit are the following items

QuickVet®Analyzer. TheQuickVet®Analyzer is designed for use for
other hematology determinations in addition to this assay. Refer
to the Operator’s Manual for complete information concerning the
Analyzer.

A 100μL fixed volume pipette.

Storage and stability

All components of the test kit are stable at refrigerated temperatures
or room temperature (2 °C to 25 °C or 36 °F to 77 °F) for 24 months.
It is recommended that storage of any kit components for more than
a week should be at refrigerated temperatures (2 °C to 8 °C or 36 °F
to 46 °F). The stability of the test components has been determined
through the use of a routine accelerated aging protocol. Kits and
components should not be exposed to direct sunlight.

Each Canine DEA 1 Blood Typing Test Cartridge contains a mono-
clonal antibody specific to the DEA 1 antigen on a red blood cell. Each
test cartridge can only be used once. Each cartridge is individually
packaged with a disposable plastic pipette tip in a sealed pouch



containing a desiccant bag to keep moisture out. A torn or otherwise
damaged pouch may allow moisture to reach the test cartridge and
adversely affect performance. Do not use a test cartridge from a
damaged pouch. Open the pouch just prior to use. Once the pouch
has been opened, the test cartridge should be used within one day.

The test cartridge is stable for 24 months from the date of manu-
facture if stored according to the instructions above. The expiration
date of each cartridge is printed on the pouch label. Do not use the
cartridge after the expiration date.

The diluent is stable for 24 months from the date of manufacture.
Each bottle is labeled with an expiration date.

Operating instructions

Before performing any tests make sure that the analyzer software
has been upgraded to a version capable of performing the Quick-
Vet®/RapidVet® DEA 1 test according to the instructions in the Quick-
Vet® Analyzer Operator’s Guide.

The time it takes to perform a blood type determination with this
system depends on factors such as type of test and test environment.
At room temperature it takes about 90 seconds for the instrument to
warm up the test cartridge to 37 °C (98.6 °F). Lower and higher room
temperatures may change the warm up time. Once the procedure of
the assay begins, an answer should be available within 5 minutes.

To complete a blood typing test follow the steps below



Step 1 Draw blood from the patient into a syringe or into a tube
coated with or containing EDTA as an anticoagulant. The
assay requires only 100μL whole blood but the syringe or
tube should be full to ensure the correct concentration of
EDTA. If the blood type is not to be determined immediately,
nutrients such as CPDA should not be added.

Step 2 Determine the hematocrit of the sample.

Step 3 Remove the cartridge and pipette tip from the foil package
and the diluent bottle from the kit box.

Step 4 Touch the Analyze button on the Analyzer’s main screen
and follow the on-screen instructions.

Step 5 Insert the test cartridge when the message Please insert
new cartridge is displayed on the screen. The insertion of
a new cartridge into the slot on the front of the QuickVet®
Analyzer will trigger the warming up of the cartridge to
37 °C (98.6 °F).

Step 6 When prompted to do so, enter the 7-digit cartridge code
located on the pouch label and touch the Next button.

Step 7 When prompted to do so, enter Patient ID and Sample ID
(optional) and touch the Next button.

Step 8 When prompted to do so, enter the hematocrit of the sam-
ple. Based on the specified hematocrit the QuickVet® An-
alyzer will calculate the required number of diluent drops
needed for correct dilution of the sample.

Step 9 Dilute the sample following the on-screen instructions. First



dispense the number of drops of diluent stated on the
screen into one of the supplied tubes. Then mix 100μL of
blood into the diluent using a fixed volume pipette and the
supplied pipette tip. Ensure proper mixing by aspirating a
minimum of 5 times using the pipette.

Step 10 When the message Add 100μL sample and wait is dis-
played on the screen, use the pipette to dispense 100μL
diluted blood into the sample well on the cartridge. Avoid
bubbles. The determination will start automatically once
the blood is detected by the Analyzer.

Step 11 The QuickVet® Analyzer will determine whether or not ag-
glutination has occurred and the test result will be dis-
played on the screen. If a printer is connected, the test
result can be printed out by pressing the Print button. To
obtain suggested advice about safe transfusion/donation
with the tested sample touch the Advice button. To print a
blood type certificate touch the Certificate button.

Step 12 Return to the Analyzer’s main screen by touching the Done
button and, when the message Please remove cartridge
is displayed on the screen, remove the used test cartridge
and dispose of it properly in accordance to policies and
regulations in practice at the place of operation.

Important Make sure that the test sample has been collected and
prepared according to the guidelines in this package insert.



Limitations of the procedure

The accuracy of the test results is dependent on the quality of the
blood sample. The quality of the blood sample is dependent upon
the blood sample collection, the proper blood to EDTA ratio, and
the proper introduction of the diluted sample into the sample well.
Please observe all precautions cited in the QuickVet® Analyzer Op-
erator’s manual and use good blood sample collection techniques
at all times.

A very limited number of canine patients exhibit auto-agglutination
of varying degrees due to serum factors that cause agglutination
of the patient’s own red cells. The test cartridge has two channels
– a reference channel and a test channel. An auto-agglutinating
patient should receive only DEA 1 negative blood. Donor blood
exhibiting auto-agglutination should never be used for transfusion.

Performance characteristics

A total of ninety-four canine erythrocyte samples from ninety-three
dogs arriving at an independent animal clinic and an independent
university laboratory during the period of the trial were tested uti-
lizing the DiaMed® DEA 1 Tube Test and the QuickVet®/RapidVet®
Canine DEA 1 Blood Typing Test™.

Eight samples were from healthy blood donors, and eighty-six sam-
ples were submitted routinely to the laboratory, including blood
from dogs with various known diseases, including immunemediated



anemia, blood loss anemia, neoplasia, diarrhea, liver disease, severe
vasculitis, meningitis and inflammatory bowel disease. All samples
were also run in parallel on the DiaMed® system.

Fifty-four (57%) samples were DEA 1 positive and thirty-five (37%)
were DEA 1 negative. Six positive samples retested positive and six
negative samples retested negative. No negative samples retested
positive and no positive samples retested negative. No samples
that were initially positive or negative were inconclusive on retest.
Five samples were initially inconclusive. When retested, three were
consistently inconclusive, onewas negative in accordancewith the Di-
aMed® result, and one yielded false positive compared to the DiaMed®
system.

Definitive QuickVet® results exhibited an accuracy of 97% with a
sensitivity of 100% and specificity of 92% compared to DiaMed®
results.

Trouble shooting guide

In most circumstances the instrument will interrupt the test and
report an advisory message if a problem occurs during the sample
analysis. If this happens, make a note of the advisory number and
follow the instructions given in the advisory message. In most cases
the problem can be resolved by obtaining a fresh blood sample and
repeating the test. Make sure to follow the operating instructions
given on-screen and in this package insert. Contact customer support
if the problem persists and include the advisory number from the



original advisory message in your inquiry.

Special attention should be paid to the potential issues with the
collected blood samples listed in Table 1.

Table 1: Potential sample quality issues and suggested corrective
actions.

Problem Corrective action

Agglutinates in
the sample tube

Only use fresh blood properly collected in an
EDTA tube. If a non-agglutinating sample cannot
be obtained the blood should not be used for
transfusion and the animal should only receive
blood from DEA 1 negative donors.

Hematocrit
below 10%

Centrifuge the sample and remove plasma to
obtain a hematocrit of 15%.

Hemolysis Only use fresh blood properly collected in an
EDTA tube. The degree of hemolysis can be esti-
mated by visual inspection of the blood plasma
when measuring the hematocrit of the sam-
ple. If the plasma is clear and more yellow
than red the sample is suitable for use with the
QuickVet®/RapidVet® Canine DEA 1 Blood Typing
Test™.



Quality control

All materials incorporated into the test package have been quality
controlled by standard testing procedures using a routine quality
control program during manufacture.

Disposal

Dispose of all biological materials, pipettes and cartridges in a bio-
hazard container.



References

[1] A. Kristensen and B. Feldman, The veterinary clinics of North
America (USA); Small animal practice (1995).

[2] H. Vriesendorp, E. Albert, J. Templeton, S. Belotsky, B. Tay-
lor, D. Blumenstock, R. Bull, F. Cannon, R. Epstein, J. Ferrebee,
et al., in Transplantation proceedings (1976), vol. 8, p. 289, ISSN
0041-1345.

[3] U. Giger and J. Bonagura, Kirk’s current veterinary therapy XIII:
small animal practice. pp. 396–399 (2000).

[4] U. Giger and M. Blais, Proc Am Coll Vet Intern Med 721, 723
(2005).

[5] M. Pichler and G. Turnwald, Physiology, collection, storage, and
indications for whole blood therapy. Comp Cont Ed Pract Vet 7,
64 (1985).

[6] G. Turnwald and M. Pichler, The Compendium on continuing
education for the practicing veterinarian (USA) (1985).

[7] H. Ejima, K. Kurokawa, and S. Ikemoto, Bulletin of the Nippon
Veterinary and Zootechnical College (Japan) (1980).

[8] L. Young, D. Ervin, and C. Yuile, Blood 4, 1218 (1949), ISSN
0006-4971.

[9] L. Young, W. O’Brien, G. Miller, S. Swisher, D. Ervin, R. Christian,
and C. Yuile, Transactions of the New York Academy of Sciences
13, 209 (1951), ISSN 0028-7113.



[10] L. Young, R. Christian, D. Ervin, R. Davis, W. O’Brien, S. Swisher,
C. Yuile, M. Izzo, and J. Peters, Blood 6, 291 (1951), ISSN
0006-4971.

[11] L. Young, D. Ervin, R. Christian, and R. Davis, Science 109, 630
(1949), ISSN 0036-8075.

[12] R. Christian, D. Ervin, S. Swisher, W. O’Brien, and L. Young, Cana-
dian Journal of Comparative Medicine and Veterinary Science
14, 125 (1950).

[13] M. Blais, L. Berman, D. Oakley, and U. Giger, Journal of veterinary
internal medicine 21, 281 (2007).

[14] S. Swisher and L. Young, Physiological Reviews 41, 495 (1961),
ISSN 0031-9333.

[15] S. Swisher, L. Young, and N. Trabold, Annals of the New York
Academy of Sciences 97, 15 (1962), ISSN 1749-6632.

[16] G. Wit, N. Goenegracht, P. Poll, and J. Linde, Journal of Small
Animal Practice 8, 285 (1967), ISSN 1748-5827.

[17] L. Young, W. O’Brien, S. Swisher, G. Miller, and C. Yuile, American
journal of veterinary research 13, 207 (1952), ISSN 0002-9645.

[18] B. Kohn, S. Reitemeyer, and U. Giger, Kleintierpraxis 43, 77
(1998).

[19] C. Knottenbelt and A. Mackin, In Practice 20, 110 (1998), ISSN
2042-7689.

[20] C. Knottenbelt and A. Mackin, In Practice 20, 191 (1998), ISSN
2042-7689.



[21] G. Lubas, Obiettivi e documenti veterinari 18, 15 (1997), ISSN
0392-1913.



Manufacturer information

The Monoclonal Antibody is licensed from Kansas State University.

The QuickVet®/RapidVet® Canine DEA 1 Test™ is a joint development
of dmslaboratories, inc. and Zoetis and is manufactured by Zoetis
Denmark.

RapidVet® is a registered trademark of dmslaboratories, inc.
QuickVet® is a registered trademark of Zoetis.

Zoetis Denmark
Gammelgaardsvej 87C
3520 Farum
Denmark
T +45 7020 7303
u +45 7020 7304
B dx-info@zoetis.com
Í www.quickvet.net

dmslaboratories, inc.
2 Darts Mill Road
Flemington, NJ 08822
USA
T (908) 782 3353

(800) 567 4367
u (908) 7820832
B dms@rapidvet.com
Í www.rapidvet.com
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