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ABSTRACT

The present work was carried out to study the incidence and etiologies of anaemia in dogs. Out of a total of 1516 dogs presented at the
Veterinary Clinical Complex of the College in Anand, 127 (7.86%) dogs were found with anaemia. These anaemic dogs were selected to
detect etiologies of anaemia. The highest incidence of anaemia was due to haemorrhagic gastroenteritis (22.05 %) followed in descending
order by organopathy (20.47 %), ectoparasitic infestations (15.75%), viral infections (14.96%), iron deficiency (7.87%), rickettsia infections
(7.09%), endo-parasitic infections (6.30%), haemoprotozoa infections (2.36 %), pyometra (1.57%), drug and vaccine-associated cause
and tumour (0.79%, each). The different etiologies studied in relation to age, sex, and different breed also revealed anaemia mainly due
to parasites and haemorrhagic gastroenteritis in puppies and organopathy in older dogs, with a higher prevalence of haemorrhagic
gastroenteritis followed by organopathy in both the sexes and also higher incidence in Labrador Retriever and nondescript breeds. This
trend suggests the ameliorative measures that should be taken up on priority to prevent the occurrence of anaemia in dogs, particularly

puppies and older dogs, and in males than the females.
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INTRODUCTION

he dog holds the distinction of being the first domesticated

animal among the many species that have been
domesticated. The canid family consists of 38 different
species of carnivore mammals. Many infectious and non-
infectious diseases affect dogs, with anaemia being one
of the most common symptoms. It's very usual in canine
practice as a clinical sign that needs further investigation
(Jha et al., 2013). Anaemia is described as a decrease in
the blood'’s ability to provide enough oxygen to tissues
for proper metabolic activity (Hoffbrand and Pettit, 1993).
It is defined as reduced red blood cell counts (RBCs). It is
characterized by a packed cell volume (PCV) or haematocrit,
haemoglobin concentration, and RBC count below normal
reference values for that species (Ettinger et al., 2017). In
haematological analysis, a dog with Hb value less than 12 g/
dl, total erythrocyte count less than 5.5 x 106/pL or PCV less
than 35% is considered anaemic (Tandel et al., 2016). The
objective of the present study was to assess the prevalence
and etiologies of anaemia in dogs presented to the College
Clinics in Anand, Gujarat.

MATERIALS AND METHODS

The study was carried out at Veterinary Clinical Complex (VCC),
College of Veterinary Science and AH, Anand (India). A total of
1516 dogs presented during 6 months from December 2020
to May 2021 were screened for various diseases. Of these, 127
dogs were found anaemic. Haematological analysis of dogs
showing Hb value less than 12 g/dL, total erythrocyte count

'Department of Veterinary Medicine, College of Veterinary
Science and Animal Husbandry, Anand Agricultural University,
Anand-388001, India.

2Department of Veterinary Clinical Complex, College of Veterinary
Science & Animal Husbandry, Anand Agricultural University,
Anand-388001, India.

Corresponding Author: Ronak Panchal, Department of Veterinary
Medicine, College of Veterinary Science and Animal Husbandry,
Anand Agricultural University, Anand-388001, India, e-mail:
ronakvet1196@gmail.com

How to cite this article: Panchal, R, Rao, N, Raval, S., Sadhu, D.,
Bharai, M. (2022). Epidemiological Studies on Anaemia in Dogs in
Anand, Gujarat. Ind J Vet Sci and Biotech. 18(2), 76-80.

Source of support: Nil

Conflict of interest: None.
Submitted: 12/12/2021 Accepted:20/03/2021 Published: 10/04/2022

less than 5.5x106/pL, or PCV less than 35% were considered
as anaemic as per Tandel et al. (2016). Clinical examination
and different diagnostic techniques were used to find out
different etiologies of anaemia. Fecal samples were collected
and examined for endo-parasitic infections as per the method
described by Soulsby (2012) in all cases of anaemic dogs.
The blood smears of anaemic dogs were screened for both
detections of haemoprotozoa and RBC morphology. The
examination for haemoprotozoa was done by using the Rapid
Antibody test kit and/or standard staining method like Giemsa
staining of thin blood smears (Kelly et al., 1980). The stained
blood smears were examined for the morphology of red blood
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cells (RBCs) and classified according to their size, shape, and
haemoglobin concentration. Skin scraping and trichogram
techniques (Suartha et al., 2018) were used for the diagnosis
of canine skin diseases as an etiological agent in anaemia.
Different commercially available rapid test kits were used for
the detection of Ehrlichia, anaplasma, Lyme disease, canine
parvovirus, canine coronavirus, canine adenovirus, and canine
distemper and giardia infection. Forimmune-mediated anaemia
(IMHA) diagnosis, a slide agglutination test was performed
as described by Archer and Mackin (2013). The frequency of
different etiological factors of anaemia was then worked out
overall, age, breed, and sex-wise by simple descriptive statistics.

ResuLts AND Discussion

Of the 1516 dogs presented and screened at the Veterinary
Clinical Complex of the College in Anand, 127 (7.86 %)
dogs were found anaemic. Different etiologies of anaemia
recorded were shown in Table 1. The highest incidence of
anaemia was due to haemorrhagic gastroenteritis (22.05
%) followed by hepatic and renal organopathy (20.47 %),
ectoparasitic infestations (15.75 %), viral infections (14.96
%), iron deficiency (7.87 %), rickettsia infections (7.09 %),
endo-parasitic infections (6.30 %), haemoprotozoa infections
(2.36 %), pyometra (1.57 %), drug and vaccine-associated
cause and tumour (0.79 %, each), respectively. The cases
of haemorrhagic gastroenteritis classified here were
negative for parvovirus infection, while the viral infections
mostly included parvo virus with signs of haemorrhagic
gastroenteritis. The dogs with haemoprotozoa infections

had mild tick infestations, but no ticks were seen in cases of
rickettsia infections. Katagiri and Oliveira-Sequeira (2008) and
Uppal et al. (2009) observed the highest incidence of anaemia
(40.00 and 54.30%, respectively) in gastrointestinal infection.
In contrast, Tandel et al. (2019) observed the highest incidence
for liver disorders (23.53%) and endoparasites (23.53%) in
dogs in and around Anand, Gujarat.

Age-wise different etiologies are presented in Table 2.
The highest incidence of anaemia was seen in dogs of 0 to
6 months age (38.58%) followed by >6 years (28.34%), 3 to 6
years (19.69%), and 6 months to 3 years age (13.39%). Similar
results for the highest incidence of anaemia in the 0 to 6
months of age group were reported by Singh et al. (2012)
and Surendhar et al. (2018). However, Tandel et al. (2019)
observed prevalence of anaemia with a higher rate (58.83%)
in an adult group as compared to younger (21.57%) and
senile (19.60%) groups of dogs. The present findings might
be due to immature immune development of pups that
are susceptible to infection through pre-natal, colostral, or
lactogenic transmission (Kumar et al., 2014). In the present
study, endo-parasitic, haemorrhagic gastroenteritis, iron
deficiency, and viral etiologies were more in the younger
group, and rickettsia, demodicosis, organopathy, and
pyometra were the predominant etiologies of anaemia in
adult and older dogs (Table 2).

Haemorrhagic gastroenteritis, even without parvovirus
infection, was the highest age-wise etiological incidence
for 0 to 6 months (34.69%) and 6 months to 3 years (23.53%).
Organopathy was found to be the highest etiological

Table 1: Different etiologies for incidence of anaemia in dogs

Sr. No. Etiologies No. of cases %

1 Endo-parasitic infections Ancylostoma spp. (n=7) 8 6.30
Toxocara spp. (n=1)

2 Haemoprotozoa infections Babesia spp. (n = 3) 3 2.36

3 Rickettsia infections Anaplasma spp. and Ehrlichia spp. mixed infections 9 7.09
(n=4)
Anaplasma spp. (n = 2)
Ehrlichia spp. (n =3)

4 Ecto-parasitic infestations Tick infestation (n = 12) 20 15.75
Demodex spp. (n = 8)

5 Viral infections Canine parvovirus (n = 10) 19 14.96
Canine distemper (n=9)

6 Drug and vaccine (n=1) 1 0.79
7 Organopathy Hepatic disorders (n = 18) 26 20.47
Renal disorders (n = 8)

8 Iron deficiency (n=10) 10 7.87
9 Haemorrhagic gastroenteritis (n = 28) 28 22.05
10 Pyometra (n =2) 2 1.57
11 Tumour (n=1) 1 0.79
Total 127 100
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Table 2: Age-wise etiology of anaemia in dogs

Age
No. of 0to 6 months 6 monthsto3years 3to6years >6years
Sr.No.  Etiologies cases No. of cases and percent (%)
8 5 2 0 0
1 Endo-parasite Ancylostoma spp. (n =7) (10.20) (11.76)
infections . 1 0 0 0
oxocara spp. (n=1) (2.05)
Haemoprotozoa . _ 3 1 2 0 0
2 infections Babesia spp. (n=3) (2.05) (11.76)
Anaplasma spp. and Ehrlichia 9 0 2 2 0
spp. mixed (n = 4) (11.76) (8.00)
3 Rickettsia infections  Anaplasma spp. (n = 2) 0 ! 0 !
p pp-in = (5.88) (2.78)
. 0 0 2 1
Ehrlichia spp. (n = 3) (8.00) (2.78)
L . 20 9 0 1 2
, Ecto-parasite Tick infestation (n = 12) (1837) (4.00) (5.56)
infestations b 4 2 0 4 2
emodex spp. (n = 8) (4.08) (16.00) (5.56)
. . 19 5 2 2 1
Canine parvovirus (n = 10) (10.20) (11.76) (8.00) (2.78)
5 Viral infections
Canine distemper (n =9) > 0 ! 3
perin= (10.20) (4.00) (8.33)
6 Drug and vaccine (n =1) 1 0 1(5.88) 0 0
. 26 0 0 4 14
Hepatic disorders (n = 18) (16.00) (38.89)
7 Organopathy
Renal disorders (n = 8) 0 0 2 6
- (8.00) (16.67)
. 10 4 3 1 2
8 Iron deficiency (n =10) (8.16) (17.65) (4.00) (5.56)
9 Haemorrhagic gastroenteritis, negative for parvovirus 28 17 4 4 3
(n=28) (34.69) (23.53) (16.00) (8.33)
2 0 0 1 1
10 Pyometra (n =2) (4.00) (2.78)
1 0 0 1 0
1 Tumor (n=1) (4.00)
Total Nos. 127 49 17 25 36
Percent 100.0 38.58 13.39 19.69 28.34
Table 3: Breed-wise etiological incidence of anaemia The incidences of anaemia in different breeds of dogs are
Sr.No.  Breed No. of Cases Percent presented in Table 3. The highest incidence was observed in
1. Labrador retriever 37 20.13 Labrador Retriever (29.13%) followed by non-descript (20.47%),
5 German shepherd 1 16.54 German Shepherd (16.54%), and Pomeranian (14.17%). Similar
3. Pomeranian 18 1417 ﬁndl.ngsforthe highest incidence of anaemia in the Labrador
. Retriever breed were reported by Kottadamane et al. (2017)
4, Rottweiler 10 7.88 . X .
and Dhavalagi et al. (2020). It might be due to different
5. Non-descript 26 20.47 . . .
proportions of various breeds and over the presentation of
6. Others 15 11.81

Labrador Retriever breed around the study area.
Total 127 100 Sex-wise (Table 4), anaemia was found more in males
incidence for 3 to 6 years (24 %) and >6 years (55.56 %) age ~ (68.50 %) than females (31.50 %). A similar finding was

dogs with anaemia. These ﬁndings for organopathy agreed reported by Adhikari et al. (2013), Bhat et al. (2016), Tandel
with Tandel et al. (2019). et al. (2019), and Kumar and Kumar (2020). It might be due
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Table 4: Sex-wise etiological incidence of anaemia

Sex
Male Female
Sr. No. Etiologies No. of Cases  No. of cases and percent
Ancylostoma spp. (n =7) 8 6 (6.89) 1(2.50)
1 Endo-parasite infections
Toxocara spp. (n=1) 1(1.15) 0
2 Haemoprotozoa infections Babesia spp. (n = 3) 3 2(2:30) 1250
Anaplasma spp. and Ehrlichia spp. mixed 9 3 1
infections (n = 4) (3.45) (2.50)
3 Rickettsia infections Anaplasma spp. (n = 2) 2(2.30) 0
Ehrlichia spp. (n = 3) 2(2.30) 1(2.50)
Tick infestation (n = 12) 20 8(9.20) 4(10.00)
4 Ecto-parasite infestations
Demodex spp. (n = 8) 6 (6.89) 2(5.00)
Canine parvovirus (n = 10) 19 6 (6.89) 4 (10.00)
5 Viral infections
Canine distemper (n=9) 6 (6.89) 3(7.50)
6 Drug and vaccine (n=1) 1 0 1(2.50)
Hepatic disorders (n = 18) 26 12(13.79) 6 (15.00)
7 Organopathy
Renal disorders (n = 8) 5(5.75) 3(7.50)
8 Iron deficiency (n=10) 10 8(9.20) 2 (5.00)
9 Haemorrhagic gastro-enteritis, negative for parvovirus (n = 28) 28 19 (21.85) 9(22.50)
10 Pyometra (n =2) 2 0 2 (5.00)
11 Tumor (n=1) 1 1(1.15) 0
Total 127 87 40
to over presentation of male dogs in the study area. The REFERENCES

highest etiological incidence was found for haemorrhagic
gastroenteritis in both males (21.85 %) and females (22.50 %)
negative for parvovirus, followed by hepatic disorders (13.79
and 15.00%). Tandel et al. (2019), however, observed major
etiological factors of the liver (33.30%) and renal (29.16%)
disorders amongst male and female dogs.

CoNcCLUSION

Canine anaemia is the common presenting clinical finding
with various types of diseases and disorders of a specific
organ system. Recognition of specific etiology has paramount
importance in resolving anaemia. There is an association
between various etiologies and age. Haemorrhagic
gastroenteritis, even without parvo virus infection, was found
to be the highest age-wise etiological incidence for 0 to 6
months (34.69%) and 6 months to 3 years (23.53%) old dogs,
while organopathy was the highest etiological incidence for 3
to 6 years (24 %) and >6 years (55.56%) old dogs with anaemia.
Sex-wise, anaemia was found more in males (68.50%) than
females (31.50 %).

ACKNOWLEDGEMENT

Authors are grateful to the Dean of Veterinary College
and authorities of AAU, Anand for the facilities and
encouragement provided for this work.

Adhikari, S., Bijayendranath, M., Rajan, P.M., Kumar, K., & Manaswini,
D. (2013). Prevalence of tick infestation in dogs in and around
Bhubaneswar. Veterinary World, 6(12), 982-985.

Archer, T., & Mackin, A. (2013). Diagnosis of immune-mediated
haemolytic anaemia. Today’s Veterinary Practice, 7(8),
32-36.

Bhat, R.A., Dhaliwal, P.S., & Sood, N.K. (2016). A retrospective study
on prevalence of anaemia in dogs. Indian Journal of Veterinary
Pathology, 40(4), 365-367.

Dhavalagi, P., Kumar, M.A., Ramesh, PT., & Kalmath, G.P. (2020).
Biochemical changes in Ehrlichia affected dogs. Journal of
Entomology and Zoology Studies, 9(1), 1275-1279.

Ettinger, S.J,, Feldman, E.C., & Cote, E. (2017). Anaemia. In: Textbook
of Veterinary Internal Medicine. Edn 8", Elsevier, pp. 187-191.

Hoffbrand, A.V., & Pettit, J.E. (1993). Erythropoiesis and anaemia. In:
Essential Haematology. Edn 3", Blackwell Science, Oxford,
England, pp. 27-28.

Jha, KK, Das, A.K., Sinha, S., Shekhar, P, & Kumar, B. (2013). Effect of
alternative methods of blood transfusion on haematological
parameters in anaemic dogs. Indian Journal of Canine Practice,
5(1), 114-116.

Katagiri, S., & Oliveira-Sequeira, T.C.G. (2008). Prevalence of dog
intestinal parasites and risk perception of zoonotic infection
by dog owners in Sao Paulo State, Brazil. Zoonoses and Public
Health, 55, 406-413.

Kelly, A., Nosanchuk, J.S., & Heckler, C. (1980). An automated blood
smear analysis system. Clinical experience and performance.
American Journal of Clinical Pathology, 73(2), 165-171.

The Indian Journal of Veterinary Sciences and Biotechnology, Volume 18 Issue 2 (April-June 2022) 79



Epidemiological Studies on Anaemia in Dogs in Anand, Gujarat

Kottadamane, M.R., Dhaliwal, P.S., Singla, L.D., Bansal, B.K., & Uppal,
S.K. (2017). Clinical and haematobiochemical response in
canine monocytic ehrlichiosis seropositive dogs of Punjab.
Veterinary World, 10(2), 255.

Kumar, A., & Kumar, P. (2020). Effectiveness of conservative therapy
in chronic renal failure in dogs. Journal of Entomology and
Zoology Studies, 8(2), 40-41.

Kumar, M., Sharma, B., Kumar, A., Lal, H.P., Kumar, V., & Tripathi,
M.K. (2014). Prevalence and haemato-biochemical studies
of Toxocara canis infestation in dogs and risk perception of
zoonoses by dog owners in Mathura, India. Asian Journal of
Animal and Veterinary Advances, 9, 653-663.

Singh, R, Ravjoyt, S., Beigh, S.A., & Bhardwaj, R.K. (2012). Incidence of
anaemiain dogs from immune-mediated haemolytic anaemia
in Jammu region. Indian Journal of Canine Practice, 4(1), 1-3.

Soulsby, E.J.L. (2012). Helminths, Arthropods and Protozoa of
Domesticated Animals. Edn 7%, Affiliated East-West Press
Private Limited, New Delhi, India.

Surendhar, M., Bharathi, V.M., Selvaraju, G., Rathnapraba, S., & Kumar,
R.(2018). Molecular epidemiology and evaluation of haemato-

80 The Indian Journal of Veterinary Sciences and Biotechnology, Volume 18 Issue 2 (April-June 2022)

biochemical parameters in canine parvoviral enteritis dogs
in Chennai, India. International Journal of Chemical Studies,
6(6), 119-123.

Suartha, I.N., Nainggolan, W.M., Sidjabat, Y.R., & Restiati, N.M.
(2018). The comparison of scraping, trichogram, and taping
techniques for diagnosis of demodicosis in dog. Jurnal
Veteriner, 19(1), 85-90.

Tandel, F.B., Jani, R.G., Rao, N., Bilwal, A.K., & Raval, S.R. (2016).
Epidemiological status of anaemia in dogs of in and around
Anand region, Gujarat. Advances in Life Sciences, 5(6), 2180-
2182.

Tandel, F.B., Jani,R., Bilwal, A., & Vasava, P. (2019). Etiopathology and
haemato-biochemical alteration in the anaemic dogs in and
around Anand region, Gujarat. Journal of Animal Research, 9(6),
935-943.

Uppal, S.K., Randhawa, C.S., & Dua, K. (2009). Clinico-haemato
biochemical alteration in anaemic dogs. In: Proceedings of
27 international summit on “Advancing Veterinary Medical
Care: Challenges and strategies, TANUVAS, Chennai-7, India,
p. 272.




