Blood transfusion literature review

12.3.12





AB
Influence of transfusion technique on survival of autologous red blood cells in the dog.
McDevitt et al

JVECC 2011

[image: image1.jpg]Objective - To determine the effect of 3 differing transfusion techniques on survival of autologous canine
RBCs.

Design - Prospective, blinded study.

Setting - University Teaching Hospital.

Animals - Nine healthy dogs.

Interventions - Three distinct preparations of RECs, cach representing ~ 1% of red cell mass, were generated
for each dog by biotinylation of RECs at varying biotin densities. Labeled cells were transfused using 3
techniques (gravity, volumetric pump, syringe pump). Serial delerminations of red cell survival were carried
ot by flove-cytometric analysis of RECs collected at7-day intervals for 49 days. In vitro analysis of the effectof
transfusion methods on REC integrity and osmotic fragility were carried out in 7/9 dogs.

Measurements and Main Results - RBCs administered via volumetric and syringe pumps exhibited a
marked decrease in short-term probability of survival compared with RBCs delivered by gravity flow. At 24
hours, only 4/8 and 1/7 dogs had surviving cell populations delivered by volumelric and syringe pump,
respectively, compared with 8/8 dogs which had surviving cell populations delivered by gravity flow.
Circulating half-life of cells surviving at 24 hours after delivery by volumetric pump was not significantly
different to that delivered by gravity flow. No significant effect on in vitro REC integrity or osmotic fragilty
was detected in relation to ransfusion technique.

Conclusions - Delvery of autologous canine RECs via mechanical delivery systems was associated with a
Trigh ok Sor-sarly lous-of tranefused -cella.




Essentially performed in 8 dogs – bleed them, processed their blood and biotinylated three different aliquots, each with a different concentration of biotin. The aliquots (~1% of RBC mass each) were then transfused back to their respective donors. One dose given via gravity flow with in line filter, one given via standard IV pump with in line filter, one given via syringe and syringe pump with 18um filter (hemonate). Beginning at 24 hours they then measured the amount of and intensity of biotinylated cells from each dog. In all dogs, they were able to find cells from the gravity flow aliquot, in only 50% of dogs were they able to find cells from the IV pump aliquot, and in only one dog (12.5%) were they able to detect cells from the syringe pump group at 24 hours. However, in dogs that had detectable cell populations, there was no difference in # of cells recovered or circulating half-life (which was 43 days) between the gravity flow and IV pump. No difference in RBC count, Hgb concentration, or osmotic fragility in small samples subjected to each transfusion method. 
Concerns – 

Biotin concentration and cell survival

Other studies have shown survival times of ~100 days using biotinylated cells, why is their survival so short (cell handling techniques?)

Clinical relevance? – stored blood may not respond the same way to these transfusion techniques. 

Clinical evaluation of QuickVet/RapidVet canine dog erythrocyte antigen 1.1 blood-typing test

Kohn, et al

J of Vet Diagnostic Investigation 2012, 24(3), 539-545

[image: image2.jpg]Abstract. In transfusion medicine, blood typing is an integral part of prewansfusion testing. The objective of the current
study was the clinical evaluation of an automated canine cartridge dog erythrocyte antigen (DEA) 1.1 blood-typing method
(QuickVet®/RapidVer®) and comparison of the results with a gel column-based method (ID-Gel Test Canine DEA 1.1).
Ethylenediamine tetra-acetic acid-anticoagulated blood samples from 11 healdhy and 85 sick dogs were available for typing.
Before blood typing, all samples were tested for agelutination and hemolysis. Al samples were tested once or multiple times
with both methods according to the manufacturer’s guidelines. With the gel method, 53 dogs tested DEA 1.1 positive and
42 dogs DEA 1.1 negative: blood typing was not possible due to erythrocyte autoagelutination in | dog. With the cartridge test,
53 samples tested DEA 1.1 positive, 34 samples tested DEA 1.1 negative, and 6 results were inconclusive (3 samples were not
included due to autoagglutination or severe hemolysis). Withou taking the inconclusive samples into account, the agreement
between both methods was 96.5%. The sensitivity and specificity for samples that were definitively typed by both methods
were 100% and 91.9%, respectively: The cartridge test was suitable for in-clinic canine DEA 1.1 blood typing, although some
discrepancies compared to the gel method existed. The cantridge testis software-directed, is easy to use, and does not require
user interpretation, but preanalytical guidelines (sample evaluation for agglutination and hemolysis) have to be followed. For
inconclusive results, an altemate blood-typing method should be performed





Cartridge test: 

Machine w/ single use cartridges. Analyzer warms cartridge. The patients PCV is measured and input into the machine. The machine then tells the operator how many drops of diluent to mix with the sample to achieve the correct RBC concentration. The diluted RBC suspension is put into the cartridge well. The machine then draws the sample into the cartridge. There is a reference channel which just has the patients blood, and a reaction channel which ahs DEA 1.1 specific monoclonal antibodies. The machine detects the light transmittance through the reaction channel and compares it to the control channel to determine if agglutination has occurred. It then reads out as DEA 1.1 positive, negative, or inconclusive. (There is no operator interpretation needed.) Should not be used on severely hemolyzed or agglutinating samples.
Gel column test: 

Polypropylene gel columns with DEA 1.1 antibody, sample added to the top of the tube and then centrifuged. Tubes graded 0 (negative) when all RBC pellet at the bottom to 4+ when all RBCs stay at top of gel. Grade of 2 or higher is considered DEA 1.1 positive. 

Comparison of gel column, card, and cartridge techniques for dog erythrocyte antigen 1.1 blood typing

Seth, et al

AJVR 2012, 73(2), 213-219.

[image: image3.jpg]Objective—To compare accuracy and ease of use of a card agglutination assay, an immurno-
chromatographic cartridge method, and & gelbased method for canine blood typing
Sample—Blood samples from 52 healthy blood donor dogs, 10 dogs with immune-mediat-
ed hemolytic anerria (IMHAI, and 23 dogs with other diseases

Procedures—Blood samples were tested in accordance with manufacturer guidelines.
Samples with low PCVs were created by the addition of autologous plasma to separately
assess the effects of anemia on test results.

Results—Cormpared with a composite reference standard of agreerment between 2 meth-
ods, the gel-based method was found to be 100% accurate. The card aggltination assay
was 83% 10 91% accurate, depending on test interpretation, and the immunochromato-
graphic cariridge method was 93% accurate but 100% specific. Erfors were observed more
frequently in samples from diseased dogs, particularly those with IMHA. In the presence
of persistent autoagalutination, dog erythrocyte antigen (DEAI 1.1 typing was not possible,
except with the immunochromatographic cartridge method

Conclusions and I Relevance—The card agglutination assay and immnochromato-
graphic cartiidge method, performed by rained personnel, were suitable for in<linic emer-
gency DEA 1.1 blood typing. There may be errors, particularly for samples from dogs with
IMHA, and the immunochromatographic cartridge method may have an advartage of allow-

ing typing of samples with persistent attoagglutination The laboratory gel-based method
would be preferred for routine DEA 1.1 typing of donors and patients if it is available and

time permits. Current DEA 1.1 typing techniques appear to be appropriately standardized
and easy to use. [Am J Vet Res 2012,73:213-219]





Compared the card test (RapidVet-H), the immunochromographic cartridge (Alvedia), and gel column tests. 

Alvedia – Has two bands of monoclonal antibodies on the immunochromatographic strip. One as monoclonal anti-DEA 1.1 antibody (same ab as used with gel column), and other has a control lectin which binds any canine RBCs. Control band must be present for test to be valid and results to be read. ANY color red band at the DEA 1.1 band is considered positive. Allowing the card to dry can result in a positive band occurring on a negative sample – must interpret and document results when test is complete as per instructions. Band could become progressively lighter as PCV decreased, in severely anemic patients may want to sediment cells and remove some plasma so that PCV is within normal range. Control band did not seem as affected by PCV. 

[image: image4.png]Calculated test characteristics of a gel-based method, immunochromatographic cartridge method, and card agglutination assay for DEA 1.1
blood typing of dogs.

Technique Test Specificity  Positive predictive value  Negative predictive value  Accuracy
result ) ) ) )
Gel-based method Pos 100 100 100 100 100
Immunochromatographic cartridge  Pos 88 100 100 8 9
method
Card agglutination ass 21 100 7 8 100 89
22+ o4 88 % 92 o1

“Use of 1+ or 2+ agelutination as the cutoff between samples with positive results and negative results.

Pos = Positive result for DEA 1.1 blood type.




100% agreement between gel-based and standard tube based testing; gel-based is appropriate reference standard. Difficulty in typing and discordant results between methods were more common in diseased than healthy dogs. Sequentially decreased PCV values did not affect card or gel method, but did affect Alvedia – see above. Alvedia did not report any false positives, only false negatives. A low rate of false positives (Alvedia or gel) is ideal for recipient testing as giving a dog that is truly negative positive cells would sensitize it toward future transactions. For potential donors, ideally want low rate of false negatives as there are great consequences to labeling truly positive blood as negative. Therefore, card test (with a cut off of +1 or greater for positive results) or gel test is more suited to screening donors. The Alvedia did not seem affected by autoaggltination, and the gel method was less affected than the card test. 

The Sens/Spec, NPV/PPV may be affected by less experienced operators. In humans, bed side testing has much higher rate of typing errors when done beside by nursesvs in lab by trained personnel. Recommendation in humans is that patient is typed before every transfusion, ideally in a lab, and cross matched before every transfusion. 

Based on the paper by McDevitt et al, JVECC 2011, please answer the following: 

1. Which transfusion technique resulted in the worse cell survival at 24 hours post transfusion?

a. Gravity flow

b. Syringe and syringe pump administration

c. Volumetric intravenous pump administration

d. They were all the same

2. T or F: Among the gravity and IV pump cells that were recovered, there was no difference in the number of cells recovered between groups. 

3. T or F: Among the gravity and IV pump cells that were recovered, the cells administered by gravity pump had a longer half-life. 

4. T or F: The syringe pump group likely had decreased cell recovery because the osmotic fragility of these cells was increased. 

Based on the paper by Kohn et al, J Vet Diagn Invest 2012, please answer the following: 

1. How does the Quick-vet cartridge testing system work?

2. List two things that will impair accurate testing with this system: 

3. T or F: The cartridge test requires user interpretation of the results.

4. T or F: The Hct of the sample needs to be determined and the sample appropriately diluted by the user before analysis.

Based on the paper by Seth et al,  AJVR 2012, please answer the following questions:

1. Dogs whoe were ill had ( more / less / the same) likelihood of discordant results between typing methods. 

2. When typing recipients it is more important that the testing method used have a low incidence of false-____________ results. Therefore the two preferred methods of typing recipients are: 

3. When typing possible donors, it is more important that the ( sensitivity/specificity ) be high and therefore the two preferred methods of typing donors are: 

4. T or F: Severely anemic samples may result in false negative results on the Alvedia test.
5. T or F: The results of the Alvedia test can be interpreted any length of time after the test is complete. 

6. T or F: All typing methods had clinically acceptable accuracy.

7. Which of the following tests is least likely to be affected by marked auto-agglutination?

a. Gel-column

b. Card test (RapidVet)

c. Cartridge machine (QuickVet)

d. Immunochromographic (Alvedia)

