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Early diagnosis of renal insufficiency in dogs with
haemato: Biochemical findings
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Abstract

A total of 150 dogs brought with the history and clinical signs suggestive of renal insufficiency were
included in the study. The blood and serum samples were collected from the animals and subjected to
haemotological and biochemical analysis. Among the 150 dogs, 77 dogs were confirmed for renal
insufficiency, and they were further grouped based on sex and age. The study revealed that male dogs
were more frequently affected by renal diseases compared to female animals. It was also found that the
incidence was more common in dogs aged more than 8 years compared to other age groups.
Haematology results showed highly significant reduction in packed cell volume, significant reduction in
haemoglobin and total erythrocyte count and increase in total leucocyte count. Serum urea nitrogen,
creatinine and phosphorus levels were significantly increased whereas total protein was reduced
compared to the healthy dogs.
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1. Introduction

Chronic renal insufficiency is a common problem encountered in dogs causing significant
morbidity and mortality. Predisposing factors contributing for renal diseases are age, breed,
body size and obesity. The causes of renal insufficiency include acute renal injury,
pyelonephritis, glomerulonephritis, nephrolithiasis, amyloidosis, neoplasia, hypercalcemia and
other hereditary nephropathies M. Dogs with renal disease exhibit clinical signs such as,
polyuria, polydipsia, anorexia, vomiting, oral ulcers, halitosis, pale mucous membranes,
weight loss and neurological complications 2. Chronic kidney disease can be classified as
mild, moderate or severe, based on clinical signs and laboratory findings. Serum creatinine
levels less than 1.4 mg/dL is considered to be non azotemic, 1.4 to 2.0 mg/dL is mild
azotemic, 2.1 to 5.0 mg/dL is moderate and more than 5.0 mg/dL indicates severe renal
insufficiency 1. Although renal insufficiency cannot be cured completely, early diagnosis by
means of haematology and biochemical findings can help in symptomatic and supportive
therapy to reduce consequences of renal dysfunction [, The aim of this study to find the most
susceptible age group and sex involved in renal insufficiency so that more care can be taken by
providing adequate and appropriate nutrition during that period to save animal from the
adverse effect of the diseases.

2. Materials and methods

A total of 150 dogs brought to Teaching Veterinary Clinical Complex, Veterinary College and
Research Institute, Namakkal with the history and clinical signs suggestive of renal
insufficiency such as anorexia, polydipsia, polyuria, urinary incontinence, vomiting, edema,
stomatitis, halitosis, oral ulcers were included in this study. Ten apparently healthy dogs were
randomly selected as control group for comparing the haematological and biochemical values
of affected animals. In addition to the clinical examination, the suspected animals were
assessed for the haematological and biochemical parameters pertaining to renal function.
Whole blood samples of approximately 3 ml volume were collected from saphenous vein. 1.5
ml whole blood was used for haematology and remaining blood was used for serum
biochemical analysis. In whole blood packed cell volume (PCV), haemoglobin (Hb), total
erythrocyte count (TEC), total leucocyte count (TLC), differential leucocyte count (DLC) were
estimated manually by following standard operating procedures. In serum, blood urea nitrogen
(BUN), creatinine, total protein, albumin, calcium and phosphorus were estimated with readily
available standard kits (Span Diagnostics) using semi — automatic UV-Visible
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Spectrophotometer (model- Pharmacia LKB ultrospec plus).
The statistical data for various parameters were analyzed and
compared with control value by using Statistical Package for
Social Sciences (SPSS) version 19.0 and the results were
expressed as mean and standard error. Based on the results,
the number of dogs that are affected by renal insufficiency
were categorized according to age (Less than 2 years, 2-4
years, 4-6 years, 6-8 years and more than 8 years) and sex
(male and female) to evaluate their influence on occurrence of
renal diseases in dogs.

3. Results and Discussion

3.1 Demographic distribution

Out of 150 dogs screened for renal diseases, 77 dogs
(51.33%) were confirmed for renal insufficiency of various
causes based on haematological and biochemical analysis.
The affected dogs were further classified according to age and
sex and the results are shown in Table 1.

Among the 77 affected dogs, the occurrence of renal
insufficiency was highest in dogs aged above 8 years
(37.67%) and dogs below 2 years were least affected (5.19%).
A male (59.74%) predominance over female (40.26%) was
observed. The dogs with age group of 8 to 12 years were
more commonly affected by renal insufficiency * 5. Male
dogs and cats were most frequently suffered from renal
disorders when compared with female animals €,

3.2 Haematological parameters

The mean haematological values of dogs affected with renal
insufficiency compared with healthy dogs are shown in Table
2. The renal insufficiency affected dogs had significantly
(p<0.05) lower concentration of packed cell volume
(94.79£1.46), haemoglobin (9.68+1.05) and total erythrocyte
count (4.09+0.93) than compared to the healthy dogs. The
total leucocyte count (18.82+1.44) significantly (p<0.01)
increased in renal insufficiency affected dogs compared to

healthy dogs. However the other haematological parameters
such as differential leucocyte count did not differ significantly
between healthy and affected dogs.

The findings of present study revealed a significant decrease
in packed cell volume, haemoglobin and total erythrocyte
count [ 8, The lowered concentration of packed cell volume,
haemoglobin and total erythrocyte count could be associated
with reduced renal erythropoiesis, reduced erythrocyte
survival, bleeding in the intestines, bone marrow fibrosis and
nutritional deficiencies [°1. Out of 31 dogs taken to the study
11 dogs were found to be anaemic 1%, Leucocytosis is a

common finding in dogs suffering from chronic renal failure
[11]

3.3 Biochemical parameters

The mean serum biochemical values of dogs affected with
renal insufficiency are shown in Table 2. The blood urea
nitrogen (BUN) (97.64+3.58) and creatinine (5.03+£0.21) had
significantly (p<0.01) increased compared to the healthy
dogs. There was a significant (p<0.05) reduction in total
protein level (4.28+0.25) in dogs suffered with renal
insufficiency than healthy dogs. There was no significant
difference in calcium and albumin levels between the two
groups, whereas the phosphorus concentration (6.88+1.24)
was significantly (p<0.01) increased in dogs with renal
disorders.

The increased concentration of blood urea nitrogen was due to
the increased rate of production of urea than the rate of
excretion and the excessive urea was accumulated in the
blood 2. Severe renal impairment might be the reason for
increased blood urea nitrogen and creatinine level in the blood
[3. 131, The findings of the present study concur with the earlier
observations that in dogs affected with renal insufficiency had
lower glomerular filtration which might attribute to the higher
phosphorus concentrations in serum 71,

Table 1: Demographic distribution of dogs with renal insufficiency

Groups Number of dogs with renal insufficiency Percentage
Control (10 numbers) 0 0.00
Age
Below 2 years 4 5.19
2-4 years 11 14.28
4-6 years 16 20.78
6-8 years 17 22.08
Above 8 years 29 37.67
Sex
Male 46 59.74
Female 31 40.26

Table 2: Mean haematological values of healthy dogs and dogs with renal insufficiency

S. No Parameter Control Dogs with renal insufficiency

1. Packed Cell Volume (%) 42.56 £0.78 34.79 £ 1.46**
2. Haemoglobin (g/dL) 12.44 £0.19 9.68 £ 1.05*

3. Total Erythrocyte Count (x108/ul) | 6.11 + 0.68 4.09 +0.93*

4, Total Leucocyte Count (x10%/ul) | 9.48 +1.19 18.82 + 1.44**
5. Neutrophils (%) 7410 + 2.34 79.58 + 2.13\S
6. Lymphocytes (%) 19.87 £ 1.16 14.72 £0.36 NS
7. Eosinophils (%) 2.86 +0.55 2.31£0.23NS
8. Monocytes (%) 2.79 + 0.67 2.96 +0.85NS
9 Basophils (%) 0.38+0.14 0.43+0.09NS

** - p<0.01 - highly significant
* - p<0.05 — significant
NS — Non significant
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Table 3: Mean serum biochemical values of healthy dogs and dogs with renal insufficiency

S. No Parameter Control Dogs with renal insufficiency
1. Blood Urea Nitrogen (mg/dL) | 28.65 + 1.93 97.64 + 3.58**
2. Creatinine (mg/dL) 1.62+£0.19 5.03 £ 0.21**
3. Total Protein (g/dL) 6.17 £ 0.64 4.28 + 0.25*
4. Albumin (g/dL) 3.23+0.26 2.11 £0.14Ns
5. Calcium (mg/dL) 9.42 +0.23 8.46 +0.38 NS
6 Phosphorus (mg/dL) 437+0.71 6.88 £ 1.24**

** . p<0.01 - highly significant
* - p<0.05 — significant
NS — Non significant

4. Conclusion

The finding of correlation between age and sex in occurrence
of renal diseases in dogs can be a useful guideline to assess
the health status of the animal and prevent further progression
of disease. Estimation of haematological and serum
biochemical parameters in dogs suspected for renal disorders
can help in early diagnosis of disease and also aids in
providing supportive therapy to the affected animals in order
to reduce the clinical consequences of renal failure.

5. References

1. O'neill DG, Elliott J, Church DB, McGreevy PD,
Thomson PC, Brodbelt DC. Chronic kidney disease in
dogs in UK veterinary practices: prevalence, risk factors,
and survival. Journal of Veterinary Internal Medicine.
2013; 27(4):814-21.

2. McGrooty Y. Diagnosis and management of chronic
kidney disease in dogs and cats. In Practice. 2008;
30(9):502-7.

3. Adams LG. Chronic renal failure, In: text book of the 5
minute veterinary consultant - canine and feline, Tilley
LP and Smith JF, Williams and Wilkins, Philadelphia,
1997, 1156-1157.

4. Polzin DJ. 11 guidelines for conservatively treating
chronic kidney disease. Veterinary Medicine. 2007;
102:788-799.

5. Oburai LN, Rao V, Naik BR. Clinical and
Nephrosonographic Findings in Canine Chronic Renal
Failure: A Prospective Study. IOSR Journal of
Agriculture and Veterinary Science 2015; 8(6):11-16.

6. White JD, Norris JM, Baral RM, Malik R.
Naturally-occurring chronic renal disease in Australian
cats: A prospective study of 184 cases. Australian
Veterinary Journal. 2006; 84(6):188-94.

7. Srikanth K, Karlapudi SK. Haemato-biochemical changes
in dogs with renal insufficiency and its diagnostic
significance. Animal Science Reporter. 2015; 9(4):156-
60.

8. Kralova S, Leva L, Toman M. Polymorphonuclear
function in naturally occurring renal failure in dogs.
Veterinarni Medicina. 2009; 54(5):236-43.

9. Devauk C, Polzin DJ, Osborne CA. What role does

dietary protein restriction play in the management of

chronic renal failure in dogs? Veterinary Clinics: Small

Animal Practice. 1996; 26(6):1247-67.

Cowgill LD. Anemia of chronic kidney disease. In:

Blackwell’s 5-minute veterinary consult: canine and

feline, Tilley LP, Smith FWK, 4th edn, Blackwell

Publishing, Ames, 2004, 80-81.

Erlinger TP, Tarver-Carr ME, Powe NR, Appel LJ,

Coresh J, Eberhardt MS et al, Leukocytosis,

hypoalbuminemia, and the risk for chronic kidney disease

10.

11.

12.

13.

~705~

in US adults. American Journal of Kidney Diseases.
2003; 42(2):256-63.

Zilva JF, Pannall PR, Mayne PD. Clinical chemistry in
diagnosis and treatment, 6th edn, London: Lloyd-Luke,
1994, 2-24.

Kaneko JJ, Harvey JW, Bruss ML. editors. Clinical
biochemistry of domestic animals. Academic press; San
Diego, CA, 2008, 889-895.



