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ABSTRACT

Transfusion therapy in veterinary medicine is a
practice that is growing more and more, being used as
a supportive treatment for dogs and cats, mainly with
the use of whole blood, which seeks to reestablish the
ability to transport oxygen to tissues, in addition to
correcting other deficits, as in the case of severe
anemias and blood losses. Although there are still
indications for the use of whole blood, currently the
bags are centrifuged for separation of blood
components, favoring the more economical use of
whole blood. The blood enabled to the transfusion
process should be stored in plastic bags, however,
during the conservation period, the blood tissue suffers
increasing lesions, and these changes are known
together as storage lesions. Deficiency in monitoring
these changes over the preservation period may make
blood use unfeasible or decrease its effectiveness after
transfusion. Therefore, it is important to disseminate
information about the whole process, as well as the
correct use of blood components, in order to subsidize
donation programs and veterinary blood banks. This
chapter aims to conduct a literature review to highlight
advances in transfusion medicine and the conservation
of blood and blood components in dogs and cats.
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One of the techniques of veterinary medicine used in small animal hemopathies is blood transfusion

that refers to the transfer of whole blood, or its products, from a donor individual to a recipient, in order to
temporarily recover a deficiency or dysfunction (BAETA et al, 2015; PENHA et al., 2022).

Although transfusion medicine deserves recognition of its significant improvement in recent years,

in Brazil, these veterinary hemotherapy services are growing more and more, since the number of research
this field in educational institutions has increased (PRADO, 2011, SANTOS, et al, 2013, FLUMARI, 2017).

Although blood fractionation techniques are known to obtain its components, the conservation and




use of whole blood is still the most widespread and used form in veterinary centers (LUCAS et al., 2004,
COSTA JUNIOR, 2006; SOUSA et al., 2012).

There are a number of modifications that are known as storage injuries, which can also generate
irreversible damage and reduce post-tranfusional survival. This happens when the removal of the whole
blood from the circulation in vitro, transfers the erythrocytes to an environment different from that found
in the living organism, promoting during its preservation, a series of hematological, morphological and
biochemical alterations (NEVES et al., 2021).

According to Patterson et al. (2011), acute transfusion reactions can be caused by blood bags
maintained at inadequate temperatures for periods longer than one month.

Veterinarians are responsible for expanding their knowledge on the subject and correctly asplicing
them in their routine. That said, the objective of this study was to conduct a review of the literature on
advances in transfusion medicine and the conservation of blood and blood and blood components in small

animals.

2 LITERATURE REVIEW

Intravenous therapy with whole blood or blood components, as it is called transfusion, exists to
combat various to s clinic manifestations as which includes anemia, hemorrhage, coagulopathy, pancreatitis
and hypoproteinemia (GOMES, 2008), being consider key component in modern intensive therapy, since
it brings improvement in the oxygen transport to tissues (HESS, 2009).

The practice took strength due to military needs during the world wars, when the practice and
science of blood transfusion was stimulated, through the selection of donors, blood fractionation, the
discovery and clinical applications of the "Rh system", in addition to the development of the blood bank,
which is torn or possible because of the use of anticoagulants and preservatives (BOULTON; ROBERTS,
2015, BOULTON, 2017).

In the 1940s, Brazil was represented in hemotherapy in a remarkable way, with the foundation of
the Blood Tranfusion Service of Rio de Janeiro, as well as the emergence of other hemotherapy services
such as the Blood Bank of Santa Casa de Porto Alegre and the Blood Bank of the Emergency Room of
Recife (VIZZONI, 2015).

Therapy with blood blood components aims to: increased oxygen capacity, replacement of absent
or afunctional hemostatic components, replacement of proteins to increase oncotic pressure, replacement
of leukocytes and volume expansion to increase hydrostatic pressure (NOVAIS, 2004).

In veterinary medicine, much of the experience gained in hemotherapy in people has been used. In
a similar way, donors are also recommended to be hygiene in dogs and cats. Therefore, they should be
vaccinated and may not present with hemoparasites and other infectious diseases. In addition to the donor
canine and feline femes should be nulliparas and castrated (FIGUEIREDO et al., 2016).

In addition, it is recommended that dogs be 27kg or older, age between one and eight years, have




docile behavior in order to allow to go and facilitate containment and have no history of heart murmur or
convulsions. In addition, they shouldnot be receiving medication and should be under constant control of
ectoparasites (GOMES, 2008).

The tests for recommended infectious diseases for donor dogs are Babesiosis, Leishmaniasis,
Ehrlichiosis, Brucellosis, Anaplasmosis, Ricketsiosis, Trypanosomiasis and Bartonellosis.

Dogs can donate about 15 to 20% of the blood volume, having as a maximum dose to be given 18
ml/kg. They can donate every 3 or 4 weeks, as long as they receive balanced nutrition in adequate quantity
(LACERDA, 2008).

Blood fractionation allows more than one patient to benefit from only one donor, because often the
patient who requires a transfusion needs only one specific blood component (SOUSA et al., 2012).

Thus, it is safe to affirm that the fractionation of the blood and the use of its various
components allows the most economical use of whole blood and avoids unnecessary exposure of the
recipient to other components and antigens present in the total blood of the donor.

Given the importance of fractionation, it should be emphasized that the viability of stored blood is
directly related to the harvesting technique used, the available anticoagulant, the storage temperature,
biochemical parameters and the frequency of homogenization during storage, the latter in the case of
platelet conservation (AUTHEMENT et al.,1986; HOGMAN et al., 2002).

According to Holme (2005), for blood collection and storage, three main types of preservative
solutions are used: ACD (Citrate Dextrose), CPD (Citrate Phosphate Dextrose) and CPDA-1 (Citrate
Phosphate Dextrose and Adenine).

Stocked whole blood can be used to provide red blood cells, plasma proteins, and stable coagulation
factors such as fibrinogen. The correction of anemia is the first indication for hemotherapy in dogs and cats,
this anemia can have different causes that are divided into three main groups: anemia caused by blood loss,
destruction of erythrocytics (hemolysis), or insufficient production (HELM & KNOTTENBELT 2010;
HOHENHAUS, 2010).

Red blood cell porridge is indicated for patients with chronic hemorrhage, inefficient erythropoiesis,
and hemolysis, i.e., they are normovolemic anemic patients. Red blood cells concentrate has an advantage
over fresh or stored whole blood, as they repose the same amount of red blood cells contained in the bag,
but with lower volume, benefiting patients with heart disease and nephropathic (NEVES et al., 2021).

According to Gomes (2008), the primary indication of platelet concentrate is for thrombocytotopnic
patients. Because it is of smaller volume, when compared with whole blood and red blood cell porridges,
it allows the transfusion of large amounts of platelets without simultaneous transfusion of erythrocytes or
plasma, reducing the risks of transfusion reactions.

Fresh Frozen Plasma (CfP) is obtained after centrifugation and separation of whole and frozen blood
within six hours, which prevents the degradation of coagulation factors. It can be kept frozen for up to one

year, as long as it is stored between -18°C and -4°C, however, it is a fact that there will be degradation of




coagulation factors in two or three months after harvest (HELM; KNOTTENBELT, 2010).

Within one year of storage, the PFC contains Von Willebrand factor (vVWF) and coagulation factors
I, VII, VIII, IX and X. After this storage period, the PFC is reclassified as Frozen Plasma (PC) and can
remain frozen for another four years (CHIARAMONTE, 2004).

The indication of PC use is the deficiency of non-lavulary coagulation factors, as in rodenticide
poisoning in addition to the treatment of coagulopathies (hereditary, paraneoplastic syndromes, liver
diseases, dicumarinics, disseminated intravascular coagulation), hemophilia A and B (factors VIII and 1X,
respectively), pancreatitis, hypoproteinemias and parvovirus (HELM & KNOTTENBELT, 2010).

Before its administration, it should be subjected to defrosting in a water bath with a plastic wrap so
as not to allow water to enter the porous bag and, if not used immediately, it should be stored in a refrigerator
to maintain factor VIII (GONCALVES, 2009; NOVAIS, 2004).

After 24 hours of storage clotting factors lose their activity, some authors recommend use within a
period of 4 hours (TRHALL, 2006).

The main difference is that CP loses the action of coagulation factors V, VIII and vVWF and plasma
proteins, but still contains the factors dependent on vitamin K, i.e., coagulation factors 1, VII, IX and X
(CHIARAMONTE, 2004; BRASIL, 2008).

Cryoprecipitate is composed of approximately 20% fibrinogen, 50% coagulation factor VII and
30% factors VIII, X1l and VWF. To obtain it, the PFC unit must be heated to 4°C and then centrifuged,
forming a white precipitate. Like the PFC, it is ideally stocked between -18°C and - 20°C for up to a year
(CHIARAMONTE, 2004; HELM & KNOTTENBELT, 2010).

Preservative solutions have been developed and improved to maintain erythrocitic energy
metabolism through glycolysis and ensure cell viability during blood storage (SECCHI, 2010).

Measures such as the choice of the most appropriate preservative solution, storage temperature
control, packaging type and appropriate handling during the storage period aim to minimize injuries
resulting from blood storage (AUTHEMENT et al., 1986).

These injuries, which occur in vitro, alter blood components and decrease the survival of
erythrocytes, both during storage and after transfusion in the patient (HALE, 2006).

The bags for the conservation of whole blood used in veterinary medicine are the same as those used
in human medicine, which have a conservative solution in the proportion of 63 mL to 450 mL or 70 mL to
500 mL of total blood, while the bags with additive solutions also have a solution of 100 mL to be added
after collection. They can be found in the form of a single bag, or coupled forming double systems (primary
bag and another satellite), triple (primary pouch, plus two satellites) or quadruple (one primary and three
satellites). Satellite pockets are used to store blood components after total blood centrifugation, such as red
blood cell concentrate, plasma and platelets (FELDAM; SINK, 2007).

Each constituent of the preservative solution has specific functions that help maintain blood viability

for longer. Citrate is an anticoagulant that acts by quelowing calcium and preventing blood coagulation, as




well as promoting the stabilization of the erythrocite membrane, assisting in the maintenance of intracellular
pH (AUTHEMENT et al., 1986; HOGMAN et al., 2002).

Phosphate is a substrate for the production of 2.3 diphosfoglicoete (DPG) inside red blood blood
[EISENBRANDTE) (EISENBRANDTE; SMITH, 1973; WARDRORP et al., 2005). 2,3-DPG is a molecule
that is present inside erythrocytes and binds to the B subunit of hemoglobin, being responsible for releasing
oxygen to tissues.

The lower the levels of 2,3-PGD, the greater the affinity of hemoglobin for oxygen, and
consequently less oxygen will be delivered to tissues (BOOTHE, 2001). The 2,3-PGD is directly related to
blood pH and it is known that when the pH is less than 7.0, its degradation is favored, which significantly
impairs the rhyming of O2 by erythrocyte (HESS; GREENWALT, 2002).

Dextrose is added to the solution as an energy source, and this carbohydrate is slowly consumed by
the cell when they are subjected to low temperature conditions (1 to 6°C). On the other hand, adenine
promotes an increase in adenylate, which is important for the synthesis of ATP, reducing osmotic fragility
and ensuring greater survival of red blood cell AUTHEMENT et al., 1986).

The use of solutions containing CPD/SAG-M (citrate, dextrose phosphate, adenine saline, glucose
and mannitol) maintains the energy and viability of erythrocytes during storage and preserve human red
blood cells for up to 42 days, the advantages are the reduction in hemolysis rate, improvement in fluidity
during transfusion with decreased discomfort of the receptor, increase in the volume of recovered plasma,
decreased allergic reactions to plasma proteins and, facilitating leukocyte filtration (FELDMAN, SINK,
2006; HOHENHAUS, 2007).

3 FINAL CONSIDERATIONS

Veterinary transfusion medicine has been gaining strength with advances in the techniques of
collection, conservation of whole blood and blood components.

Considering that many of the chosen technique involves the use of whole blood, this review sought
to show that there are other options, which could be directed according to the need since often the clinical picture
could be solved with the use of blood components thus avoid ingreaction caused with the use of whole
blood.

In addition, it sought to describe the types of bags available on the market and the indication for
each collection objective, bringing information about storage period, storage temperature,conservative
solutions and how important are these factors for the maintenance of blood components.

In summary, this systematic review highlighted a theme that is still little widespread, but has the
potential to be widely used with relative ease, in order to stimulate clinicians of dogs and cats to appropriate
information that supports knowledge of hemotherapy and blood components.




REFERENCES

ABRAMS-0OGG, A. Practical Blood Transfusion. In: DAY, M. J.; MACKIN, A.; LITTLEWOOD, J. D.
BSAVA Manual of Canine and Feline Haematology and Transfusion Medicine. British Small Animal
Veterinary Association. Cap. 15, p. 263 —307. 2000.

ANDREWS, G. A. Red blood cell antigens and blood groups in the dog and cat. In FELDMAN, F..;
ZINKL, J. G.; JAIN, N. C. (Ed.) Schalm’s veterinary hematology, 5 ed. Lippincott Williams & Wilkins,
2000. p. 767-773.

AUTHEMENT, J.M.; WOLFSHEIMER, K.J.; CATCHINGS, S. Canine blood component therapy:
product preparation, storage and administration. Journal of American Animal Hospital Association,
Denver, v. 23, p.483-493, 1986.

BAETA, J. S. V. et al. Recuperacdo do hematocrito apds doacéo de sangue. Revista CFMV. Brasilia, Ano
21, n° 67, p. 26 — 28, 2015.

BARREIRA B. S. M. et al. Sindrome Latex-Fruta: Uma Revisdo de Literatura. Brazilian Journal of
Development, Curitiba, v.7, n.10, p.95581-95588. oct.2021. DOI:10.34117/bjdv7n10-57

BRASIL. Ministério da Saude. Secretaria de Atencdo a Saude. Departamento de Atencao Especializada.
Coordenacdo da Politica Nacional de Sangue e Hemoderivados. Guia para 0 uso de Hemocomponentes:
Série A. Normas e Manuais Técnicos. Brasilia, 2008. 140p.

BROWN, D.; VAP, L. Principios sobre Transfusdo Sanguinea e Reac¢do Cruzada. In: THRALL, M. A.
Hematologia e Bioquimica Clinica Veterinaria. 12 edicdo. Sdo Paulo, ROCA, 2006. cap. 15, p. 188 —198.

CHIARAMONTE, D. Blood-component therapy: selection, administration and monitoring. Clinical
Techniques in Small Animal Practice, v.19, n.2, p.63-67, 2004.

COLLATOS, C. Blood and blood component therapy. In: ROBINSON, N.E. Current therapy in equine
medicine 4. Philadelphia, W.B. Saunders Company, 1997. p. 290-292

COSTA JUNIOR, J. D. Avaliacao do sangue total de caes armazenado em bolsas plasticas contendo
CPDA-1 e CPD/SAG-M. 2006. Vicosa. Dissertacdo (Mestrado em Medicina Veterinaria)- Curso de Pos-
graduacdo em Medicina Veterinaria, Universidade Federal de Vigosa. 48p

COUTO, C.G. Complications of cancer chemotherapy. In: NELSON, R.W.; COUTO, C.G. Small animal
internal medicine. 3.ed. St.Louis: Mosby. Cap.80, p.1108-1116, 2003.

DURHAM, A.E. Blood and plasma transfusion in the horse. Equine Veterinary. Education, 8: 8-12. 1996.

FELDMAN, B. F., SINK, C. A. Collection, processing, storage and shipment. In:_Practical Transfusion
Medicine for the Small Animal Practioner. Teton New Media: Jackson, 2006. Cap. 2, p. 16-42.

FELDMAN, B. F. Anemias associated with blood loss and hemolisys. Veterinary clinics north America:
Small Animal Practice, v.11, p.265-275, 1981.

FRIEL, J. Dorland’s medical dictionary. 26 ed. Philadelphia, Saunders, 1981, 1478 p.

GOMES, S. G. R.; Transfusdo Sanguinea. In: SANTOS, M. M.; FRAGATA, F. S. Emergéncia e Terapia
Intensiva Veterinaria em Pequenos Animais. 12 edigdo. S&o Paulo, ROCA, 2008. cap. 15, p. 172 -190.

GRACNER, D. et al. Blood groups and hematology in Istrian pointers. Vetetinarski Arhiv, v.77, n. 2, p.
95-102, 2007.




GUERIN, G.D.; BURTET, L.P. Avaliagéo de concentrados plaquetarios produzidos pelo servico de
Hemoterapia do Hospital Santo Angelo: implantagdo de um sistema de controle de qualidade. Revista
Brasileira de Analises Clinicas, Rio de Janeiro, v.38, n.4, p.287-292, 2006.

HALDANE, S.; ROBERTS, J.; MARKS, S. L.; RAFFE, M. R. Transfusion Medicine. Compend. Cont.
Educat. Pract. Vet. 2004.v. 26, n. 7, p. 502 —-518.

HALE, A. S. Canine blood groups and their importance in veterinary transfusion medicine. In:
KRISTENSEN & FELDMAN (Ed.). The Veterinary Clinics of North America — Small Animal Practice,
v. 25, n. 6, p. 1323-32, 1995.

HALE, A. Safety of blood products for feline patient. In: AUGUST, J. R. Consulations in Feline Internal
Medicine. Esevier Sounders: Missouri, 2006. Cap. 57, p. 549-551.

HARVEY, J. W. Atlas of Veterinary Hematology: blood and bone marrow of domestic animals.
Philadelphia: Saunders, 2001.

HELM, J.; KNOTTENBELT, C. Blood transfusions in dogs and cats 1. Indications. In Practice, London,
v. 32, p. 184-189, 2010.

HESS, J.R. Red cell storage. Journal of proteomics, doi: 10.1016/j.prot. 2009.11.005. 2009.

HOGMAN, C.F.; KNUSTON, F.; LOOF, H.; PAYRAT, J.M. Improved maintenance of 2,3 DPG and
ATP in RBC’s stored in a modified additive solution. Transfusion, Philadelphia, v.42, p.824-829, 2002.

HUNT, E.; MOORE, J. S. Use of blood and blood products. Veterinary Clinical North American Food
Animal Practice, v. 6, n. 1 133-147, 1990.

KIRK, R; BONAGURA, J. Current veterinary therapy XI. Philadelphia: W. B. Saunders Co., cap 55 — 62
p. 254 - 292, 1992.

KRISTENSEN, A. T.; FELDMAN, B. F. Bancos de sangue e medicina transfusional. In: ETTINGER, E.
J.; FELDMAN, E. C. Tratado de Medicina Interna Veterinaria. 4.ed. Manole: Barueri, v. 1, p. 497-517,
1997.

LACERDA, L. Transfusdo sangliinea em veterinaria: desafios a vencer. In: 1l Simposio de Patologia
Clinica Veterinaria da Regido Sul do Brasil, Porto Alegre: Anais... Porto alegre: Universidade Federal do
Rio Grande do Sul, p.62-81. 2005.

LACERDA, L. A. Transfusdo Sanguinea em Veterinaria. In: GONZALEZ, F. H. D.; SILVA, S. C.
Patologia Clinica Veterinaria: texto introdutorio. Universidade Federal do Rio Grande do Sul. Porto
Alegre, P. 57 —70, 2008.

LANEVSCHI, A.; WARDROP, K. J.N. Principles of transfusion medicine in small animals. Canadian
Veterinary Journal, v.42, n.6, p.447-454, 2001.

LOPES, R. S. AlteracGes hematologicas e bioquimicas em sangue total de eqiinos, conservado para
transfusdo em bolsas plasticas com ACD-F. Revista Universidade Rural: Ciéncia da vida, Rio de Janeiro,
v. 17, p. 91-94, 1995.

LOPES, S. T. A. Hemoterapia. In:_Manual de Patologia Clinica Veterinaria 3.ed. — Santa Maria:
UFSM/Departamento de Clinica de Pequenos Animais. Cap. 4, p. 98-107, 2007.

LUCAS, R. L.; LENTZ, K. D.; HALE, A. S. Collection and preparation of blood products. Clinical
tecgniques in small animal practice, v. 19, n. 2, p. 55-62, 2004.




MORAIS, H. A.; CHEW, D. J.; KOHN, C. W.; DIBARTOLA, S. P. Distarbios do equilibrio hidrico,
fluidoterapia e transfusdo. In: FENNER, W. R, Consulta Rapida em Clinica Veterinaria. Guanabara
Koonga. 3 ed. 2003, p. 182-197.

NEVES, A. B. P., VINHOLTE, B. P., & JUNIOR, R. N. C. C. Transfuso, Conservacao de Sangue e
Hemocomponentes em Pequenos Animais—Revisdo de Literatura Transfusion, Blood Conservation and
Blood Products in Small Animals—Literature Review. Brazilian Journal of Development, v. 7, n. 11, p.
106517-106530, 2021.

NOVAIS, A. A. FAGLIARI, A. A. SANTANA, A.E. Prevaléncia dos antigenos eritrocitarios caninos
(Dea — dog erytrocyte antigeno) em cées domeésticos (Canis familiaris) criados no Brasil. Ars Veterinaria,
Jaboticabal, SP, Vol. 20, n°. 2, 212-218, 2004

PRITTIE, E. J. Triggers for use, optimal dosing, and problems associated with red cell transfusions. The
Veterinary Clinics - Small Animal Practice, v. 33, p. 1261-1275, 2003.

RENTKO, V. T.; COTTER, S. M. Terapia transfusional em cées e gatos. In: Mecanismos da Moléstia na
Cirurgia dos Pequenos Animais. 22 edicdo. Sdo Paulo, MANOLE, 1996. cap. 7, p. 53-57.

RIBEIRO FILHO, J.D. et al. Altera¢@es bioquimicas de sangue bovino durante a conservacdo por 35 dias,
em frascos de vidro com ACD e bolsas plasticas com CPDA-1. Vet. e Zoot. v.5, p.97-103, 1993.

RIBEIRO FILHO, J.D.; ALMEIDA, C.T.; GOMCALVES, R.C.; KOHAYAGAWA, A.; CURY, P.
Alteracdes hemogasométricas de sangue bovino durante a conservacdo em frascos de vidro com ACD e
bolsas plasticas com CPDA-1, por 35 dias. Veterinary Zootecnic, v.6, p.77-84, 1994.

Revista HUPE, Rio de Janeiro, 2017;16(2):70-77

ROZANSKI, E.; LAFORCADE, A. M. Transfusion medicine in veterinary emergency and critical care
medicine. Clinical Techniques in Small Animal Practice, Philadelphia, v. 19, n. 2, p. 83-87, 2004.

PENHA, I. S.; DE JESUS, B. M.; TRABANCO, J. B. Doagédo de Sangue em Pequenos Animais. Revista
Ibero-Americana de Humanidades, Ciéncias e Educacao, v. 8, n. 3, p. 1006-1017, 2022.

PRADO, G. C. P. Terapia tranfusional em pequenos animais. Monografia: graduacdo em medicina
veterinaria na faculdade de medicina veterinaria e zootecnia da universidade ** Jalio de Mesquita Filho™
Campus de Botucatu , Sdo Paulo, 2011. p. 1-27.

PISCIOTTO, P. T. Terapéutica transfusional: manual para o méedico. 3 ed. Bethesda, Associacao
Americana de bancos de Sangue, 1989. 101p.

SCHMOTZER, W.B. et al. Time-saving techniques for collection, storage and administration of equine
blood and plasma. Vet. Med., v.80, n.2, p.89-94, 1985.

SIMAS, S. M.; LACERDA, L. A.; GONZALEZ, F. H. D. Feline Blood Storage for Five Weeks in ACD-
A Glass Tubes: Biochemical and Hematological Parameters. In: 34th World Small Animal Veterinary
Association Congress, 2009, Sdo Paulo. Proceedings WSAVA 2009. Séo Paulo : Guara, 2009. p. 203-
203.

SOLDAN, A. Blood transfusion in cattle. In Practice, v.21, n.10, p.590-595, 1999.

SOUSA, R. S., CHAVES, D. F., BARRETO-JUNIOR, R. A. & et al. Clinical, haematological and
biochemical responses of sheep undergoing autologous blood transfusion. BMC Veterinary Research,
8:61. 2012.

SOUSA, R. S., BARROS, I. O., TAVARES, M. D., SOUSA, I. K. F., OLIVEIRA, G. B., MINERVINO,




A. H. H., BARRETO JUNIOR, R. A. Lesdes de armazenamento durante a conservagao de sangue nas
diferentes espécies: uma revisdo. Acta Veterinaria Brasilica, v.6, n.2, p.68-79, 2012.

THORNTON, G. Blood transfusion. In: KIRK, R. W. Current veterunary Therapy. Philadelphia:
Saunders, p 8-15. 1968.

THRALL, M.A. Hematologia e bioquimica clinica veterinaria. 1%d. S&o Paulo. Editora Roca, 2007.

WARDROP, K.J.; REINE, N.; BIRKENHEUER, A.; HALE, A.; HOHENHAUS, A.; CRAWFORD, C;
LAPPIN, M. Canine and feline blood donor screening for infectious disease. Journal of Veterinary
Internal Medicine, Lawrence, v.19, n.1, p. 135-142, 2005.

VAALA, W.E. Transfusion therapy. In: KOTERBA, A.M.; DRUMMOND, W.A.; KOSH, P.C. Equine
clinical neonatology. Philadelphia, Lea & Febiger, 1990. pp. 701-711

WILLER, R. L.; RIEDESEL, D. H. Transfusion therapy and blood banking in the dog and cat. lowa:
State University Veterinary, 1985. v. 47, p. 102-109.




