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Summary 

 
The investigation of a group of canine patients (n=33) that received blood 

transfusion therapy with average dose of 12 ml whole blood/kg was the basis for 
assessing the safety and effectiveness of this intensive care procedures used in clinics 
from our Faculty and in a private veterinary Office in Cluj Napoca. 

To verify blood compatibility we resorted to the use of slide and tube variants of 
crossmatch test related in some cases with blood typing, using kits with monoclonal 
antibodies (SHIGETA and RapidVetH-DEA 1.1) 

Therapeutic safety assessment was based on monitoring the patients’ tolerance to 
whole blood administration, the immediate and delayed potential adverse reactions using 
clinical, hematological and biochemical tests and sometimes a pulse oximeter.  

Therapeutic efficacy was quantified based on comparative evolution, before and 
after transfusion, during 5 days, of the hematocrit, hemoglobin, total erythrocyte number and 
other haematological indices, determined by the automatic analyzer Abacus Junior Vet. An 
morphologic examination of the blood smears was also made. In dogs diagnosed with 
cancer, the investigations were completed by the determination of some biochemical 
parameters (blood urea, creatinine, ASAT, ALAT, PA). 

As donors we used frequently German Shepherd dogs, that had negative 
crossmatch results with the patients and had blood type 1(-)B in SHIGETA system and 1.1 
negative in DEA system. 

In three patients, with very severe form of lymphoma, osteosarcoma and acute 
renal failure, because of the intoxication with ethylene glycol, major and minor Crossmatch 
results represented incompatibility. 

Post transfusion it was relevant the increase of the basic hematological parameters, 
especially in the case of the dog with coagulopathy, confirmed by the consequent increases 
in 4 days of the following values: Ht from 20% to 37%, Hb from 7.5% to 12.9% and E from 
3.2 % to 6%. 

In support of safety and efficacy with whole blood therapy in the dogs, major 
relevance was attributed to higher recovery rate recorded in transfused patients (80%). The 
unhealed cases (20%) were suffering from severe disease, two of them were complicated 
with hemolysis after 2nd, respectively the 3rd compatible blood transfusion. 
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Blood transfusion could be one of the most effective biotherapeutical 
procedures for different forms of severe anemia, if well controlled in its critical 
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points and succeed in eliminating potential risks. 
The main purpose of blood transfusion is to have minimal risks and to 

obtain maximum benefits with the recovery of affected cell or non cell lines. 
The safety of the therapy with blood products includes checking blood 

recipient for the detection of any antibodies to transfused red cells, which can 
trigger various types of transfusion reactions. 

By crossmatch test it cannot be assessed the possible immune reaction 
consecutive to the following transfusions, it can only identify those units of blood that 
could cause an acute hemolytic reaction (3). To reduce the effect of low tissue 
oxygen intake, maintain viability and function of transfused red cells, respectively to 
limit sensitization, pretransfusion blood typing of donor and recipient is 
recommended. Although dogs can develop alloantibodies to any blood type that they 
haven’t, the most antigenic and clinically important is DEA 1.1. Blood type (5, 6).  
 

Materials and methods 
 

For the safety and efficacy assessment of blood transfusion, as an 
intensive care procedure we made specific inquiries on a number of canine patients 
undergoing blood transfusion, in the period June 2008-March 2010, in two centers 
recently initiated: the first in the Emergency Hospital and Speciality Clinics from 
Faculty of Veterinary Medicine and the second in a private clinic from Cluj-Napoca.  

The recommendation and confirmation of blood transfusion therapy, was 
based on the results of clinical evaluations, related in some cases with 
hematological evaluation. 

In this regard, it has been considerate relevant the cases with unfavorable 
prognosis and significant decreases in basic hematological parameters: the 
hematocrit (Ht), hemoglobin (Hb) and total erythrocyte number (E). 

The confirmation of blood transfusion therapy was based in all cases on 
establishing the compatibility between the patient and donor, using slide and tube 
Crossmatch variant tests. These were completed in some cases with blood typing 
tests using the tube method, with SHIGETA monoclonal antibodies (10) or the card 
method, with lyophilized monoclonal antibodies anti DEA1.1, DMS Lab (7). 

The patients transfused with whole blood presented serious clinical 
symptoms, that usually corresponded to an unfavorable prognosis (severely 
impaired general condition, pale mucous membranes, increased heart rate) and 
significant decreases (with 40-50%) of the basic hematological parameters (Ht, Hb, 
E), with impaired biochemical indices in some cases. 

The very serious condition of some emergencies allowed only 
corroborating the anamnesis with some aspects of clinically (pale mucous 
membranes, active bleeding) or ecography relevant (bloody abdominal collection). 

After coupled these individual data, were subjected to blood transfusion 
patients with different diagnoses: hypovolemic shock consecutive to external 
bleeding, gastric ulcer, hemorrhagic gastroenteritis due to parvovirus evolution or 
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recurrent intestinal intussusception, babesiosis, septic shock, grade 5 lymphoma, 
osteosarcoma, renal failure, acute or chronic, coagulopathy. 

Doses of transfused blood ranged from 20 ml to 500 ml, depending on the 
weight of the animal and the main hematological parameters, returning an average 
of 12 ml whole blood/kg. The majority of patients were transfused with a single 
dose of whole blood, with the exception of 3 cases who needed two (n=1), three 
(n=1) and four (n=1) dose of blood.  

The methods used for blood administration have focused on intravenous 
usual techniques, using in most cases the antebrachial cephalic vein and less often 
saphenous vein. For this purpose we resorted to the methods used in clinic, 
administering blood manually, by automatic injector or directly from bags with 
compatible blood. Blood perfusion sets were fitted with 22G (blue) or 24G (yellow) 
catheters and in some cases with in-ine filters. 

Therapeutic safety assessment was based on monitoring the patients’ 
tolerance to whole blood administration, the potential adverse reactions in the time 
and after transfusion. For this purpose we resorted to usual clinical exams, 
completed by the pulse oximeter data. 

Clinical examination included the evaluation of the general condition, 
appearance of mucous membrane, hydration degree, cardio-respiratory frequency, 
pulse, rectal temperature, CRT and in some patients we managed the electronic 
monitoring of the ECG. 

The efficacy of whole blood therapy was based on comparative monitoring 
before and 5 days post transfusion of the hematocrit, hemoglobin and total 
erythrocyte number. 

Depending on the case, these hematological indices of efficacy were 
integrated in the general context of the hemogram evolution determined in some 
patients, using automatic analyzer Abacus Junior Vet and completed with 
morphologic blood stained (10) smears examinations. In some patients, especially 
in those with cancer we completed the examination with biochemical tests of the 
main parameters (urea, creatinine, ASAT, ALAT, PA). 
 

Results and discussions 
 

 In 8 patients the establishing of the compatibility and the confirmation of 
blood transfusion therapy was based on blood typing with SIGHETA kits, three of 
them were 1-1B, two were 1-1AB and the rest 1(-) B, 1-2AB and 1-2B. As we have 
shown in previous researches, German Shepherd has high transfusion 
compatibility because of their blood type, 45% being 1(-)B positive and DEA 1.1 
negative (9). Based on these consideration most of the donors we have chosen 
were German shepherd dogs that gave negative crossmatch results with the 
receivers at the preliminary tests. In the Emergency Hospital of the Faculty of 
Veterinary Medicine we used a mixed breed dog, 1(-)B positive in SIGETA system 
and DEA1.1 negative in CARD test method, which compatibility was confirmed with 
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DEA1.1 positive and negative patients (Fig. 1). 
Using major and minor Crossmatch test for the evaluation of the 

transfusion safety revealed cases of compatibility and incompatibility, before and 
after the first transfusion. Blood incompatibilities were also observed in the case of 
three patients with severe diseases: grade 5 lymphoma (Fig.2), osteosarcoma and 
acute renal failure, due to ethylene glycol poisoning. As the other dogs, these 
patients required the addition of red blood cell mass, which could not benefit 
because all potential donors tested were found incompatible. 

 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Major relevance in support of safety and efficacy with whole blood 
transfusion was assigned to a high recovery rate recorded in transfused patients 
(80%). Basically, from the total of 30 dogs undergoing intensive therapy with whole 
blood, 24 were recovered and 6 had fatal developments (20%), caused by the 
severe diseases associated with delayed therapeutic interventions and hemolysis, 
in two cases after the 2nd respectively the 3rd compatible blood transfusion. It was 
noted an improvement of the patients general condition, during and after blood 

Fig. 1.Card appearance for the DEA 1. 
1 negative test, positive control result 
and negative result in tested patient 

with anti DEA 1. 1. serum 
 

Fig. 2. Cytological blood configuration 
characteristic in lymphoma; histopathological 

diagnosis in a mioritic mixed breed dog--
100X 
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administration, also confirmed by the return of the pink color of mucous 
membranes and sometimes congestion of the mucous membranes. Most relevant 
in this regard are the post transfusion increases of the average values of the main 
hematological parameters: the Ht from 23.39 to 29.05%, Hb from 8.47 to 12.8 g / 
dL and from 3.07 to 4.09 mil/ mm3. The intake of oxygen to tissues proved 
auspicious in all transfused patients. In the fatal cases death occurred 5 hours after 
transfusion. We also noted that the first day after transfusion most patients have 
became more present, even more active, confirming the recovery from lethargic or 
prostation. 

It is noteworthy the case of a German shepherd dog poisoned with 
anticoagulant rodenticides, in which the coagulopathy was expressed by digestive 
and internal blood losses. Post transfusion it was relevant the favorable 
development of this case, confirmed by the subsequent growth for 4 days, of the 
main values of hematological parameters: Ht from 20% to 37%, Hb from 7.5% to 
12.9 and E from 3.2 to 6% (Fig. 3). 

A day after receiving the dose of 150 ml of blood, the patient's clinical 
condition, clearly improved was expressed by the return to normal of the mucosal 
color and breathing, starting from day 3 to after transfusion. 

During transfusion have not been changes in body temperature, but after 
several hours this increased to 40°C, remaining at this level the next day. This mild 
hyperthermia was actually the only secondary nonhemolytic reaction, probably 
produced to transfused leukocytes. Between the patient and two potential donors 
were performed further crossmatch tests to check the transfusion compatibility. The 
first tested donor could not be used because it gave major crossmatch 
incompatibility with the patient, instead we used the second donor, who presented 
only slight agglutination reaction at minor crossmatch (+). 

Subsequently, at 4 days post transfusion, the major crossmatch tests gave 
strong positive reaction (++++) between the last two partners and the minor 
crossmatch gave uncertain result (+/). The plasma color of the patient, 4 days after 
transfusion presented jaundice, but his general condition improved gradually and 
so he could be discharged. 

 
Table 1. 

Hematological parameter of 12 patients during 24 hours 
Hematological 
 parameter  

Before blood 
transfusion (average) 

After blood transfusion 
 (average) 

Nr.hematii (mil/mm3) 3.07 4.09 
Hb (g/dl) 8.47 12.8 
Ht (%) 23.39 29.05 
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Fig. 3. Post transfusion evolution (days 1-4) of the hematological parameters of 

therapeutic efficacy in a patient with coagulopathy 
 

In support of safety with whole blood transfusion therapy we assign 
relevance to the weak intensities of the side effects reported. In most cases we 
found only a slight restlessness of the animal and transient hyperthermia. In 
addition, in a case that was under neurolepanalgesia, we found a slight evolution of 
irritation state. In another case when was made the enterectomy reintervention for 
a recurrence intususseption, we performed a second transfusion of whole blood 
and myoclonus and chewing on empty appeared. Consecutive to transfusions we 
also found signs of vomiting, which we cannot assign to adverse reaction because 
these patients were suffering of severe forms of gastro enterophaty. 

Most authors consider that the simple crossmatch test of the donor and 
receiver may be enough to establish the blood transfusion compatibility between 
dogs and they believe that the typing of blood groups is not mandatory. Some 
researchers point out that there may be patients in whom the crossmatch is not 
enough to evaluate the safety of the blood products therapy, and so the 
crossmatch should be linked to the blood typing. There is no standard method of 
detecting dog blood groups (7), and thus we use SHIGETA and DEA blood typing 
system, using tube method and DMS Lab cards. This option was supported by the 
results of a survey conducted in 2006 on a representative sample of canine (n = 
139), which revealed a correlation between the two systems, dog 1 (-) B while 
being positive and negative DEA1 (9). 
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As in our results and other researchers in the field, using RapidVetH card it 
may appear weak agglutination reactions in DEA1.2 positive dogs, leading to their 
wrong classification in DEA1.1 group. Therefore, there is a risk that a DEA1.2 
positive patient, to receive DEA 1.1 positive blood and synthesize antibodies 
against DEA1.1. It is the hemolyzine with strong effects in vivo and in vitro, which 
can cause severe adverse reactions, shown immediately or after the next blood 
transfusion with positive DEA1.1 (4). In such circumstances, we consider that the 
crossmatch testing is very important for the detection of serum aloantibodies 
(hemolysins or hemagglutinins) formed against erythrocyte antigens which 
decreases the risk of adverse reactions during transfusion. There are many 
scientific papers with crossmatch test versions but without any comparative results 
on their effectiveness being mentioned. To intervene in most cases that needed 
urgent blood transfusion, we have used a rapid slide method of crossmatch, and 
when time allowed us we have adopted more complex variants, like tube method, 
but the results obtained so far haven’t suggested their ordering. 

In most cases the results of the major crossmatch compatibility showed the 
need for this test even at the first transfusion even without previous transfusions. 
As indicated by other research in this area, in the patients suffering from various 
forms of cancer, the crossmatch test is imperative (11). 

Contrary to some statements, the females which had puppies don’t require 
additional pretransfusional tests, because they don’t develop anti-erythrocytes 
aloantibodies during gestation (1). Therefore, neonatal hemolytic disease in dogs 
appears only if the mother received an incompatible blood transfusion before birth (17). 

The blood volume that needs to be transfused is calculated using the 
following variables: patient weight, estimated blood volume, the donor and the 
receiver’s hematocrit and the therapy reason. As a general assumption, 20 ml of 
whole blood transfused/kg will increase the receiver’s hematocrit by 10% if the 
donor has a hematocrit of approximately 40% (2, 8, 12, 14, 16). In this calculation, 
we must take into consideration that in dogs, the half-life of the compatible red cells 
transfused is 21 days and 34 days for cats (16). 

The appropriate hematocrit to ensure adequate oxygenation of the tissues 
was not yet established in dogs and other animal species. But such calculations 
have been made for humans, the hematocrit should be maintained over 21% and 
the hemoglobin concentration above 7g/dL (10). According to those results, we 
administered for 30 kg bodyweight only 150ml, meaning 5ml/kg.  

This dose increases the hematocrit by about 5%, reaching 25.61% in the 
first day after blood transfusion from a compatible donor with the hematocrit of 
52.61%. After a simple theoretical calculation, if we doubled the dose (10ml/kg) the 
hematocrit would have increased by 10%. Also remember that prolonged 
coagulation times that the patient had initially were already normal in the third day 
after transfusion. 

Note there are some technical issues, such as using small diameter 
catheter (yellow) that are slowing the infusion rate directly from the syringe and 
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especially by infusion filters. Thus it may induce excessive pressure on 
erythrocytes, leading to hemolysis of the red blood cells and this is why the infusion 
pumps should be limited to those approved for this purpose (15).  

Moreover, quickly administration with too much citrate to a very weak body, 
respectively with a preexisting hypocalcemia can lead to the so-called citrate 
poisoning, that we met in the patient with myoclonus and chewing on empty 
symptoms. Other signs that may appear in such situation are tetany, muscular 
cramps, hyperactive reflexes, seizures activity, laryngeal spasms and even 
respiratory arrest (4). 

 
Conclusions 

 
Investigations conducted on a sample of canine transfused patients (n = 

33) were the basis for determining the following conclusions: 
1. Dog donors frequently used were German shepherd and mixed breed with 

negative reactions to patient major crossmatch tests and permissible levels 
of compatibility when checking the blood group test, being 1 (-) B positive 
in SHIGETA system and DEA1.1 negative in RapidVetH CARD tests. 

2. Whole blood transfusion was performed in patients with unfavorable 
prognosis and decrease by 40-50% of the basic hematological parameters 
(Ht, Hb, E), suffering from serious diseases (hypovolemic shock, gastric 
ulcer, hemorrhagic gastroenteritis, babesiosis, septic shock, grade 5 
lymphoma, osteosarcoma, chronic renal failure, coagulopathy). 

3. It is possible to obtain incompatibility Crossmatch reactions, even before a 
first blood transfusion, as we observed in 3 patients with very severe forms 
of lymphoma, osteosarcoma and acute renal failure because ethylene 
glycol poisoning. 

4. Increased recovery frequencies of the patients with serious disease (80%), 
after blood transfusion, indicate the need to associate this therapy with red 
blood cells in different cases of anemia. 
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