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Canine and Feline Diabetes Mellitus









Canine Diabetes

Goal: Control of clinical signs
Treatment: Lente insulin 0.5 

units/kg BID
Diet: Consistent Diet
Monitoring: CBGM/fructosamine



Feline Diabetes

Goal: Remission
Treatment: Glargine insulin 
 1- 3 units BID
Diet: High protein
Monitoring: CBGM/ fructosamine



ͯoƃƮƾŸŢƃ ŢƮ ƃƌƷ 
a cure for 

diabetes, it is a 
ƷƪŁĖƷƀŁƃƷʹ͔ 

Frederick 
Banting, Nobel 
Lecture, 1923 



More than 38.4 million Americans have diabetes with another 

97.6 million at risk for developing the disease. Having 

diabetes increases oneôs risk for serious health problems 

including heart attack, stroke, blindness, kidney failure, 

amputations, and death. 

Diabetes is also the most expensive chronic condition in the 

United States. Average medical expenses are 2.3 times higher 

for people with diabetes. In 2022, the cost of diagnosed 

diabetes was estimated to be $413 billion annually, with $307 

billion in direct medical costs. This equates to one-in-four 

health care dollars being spent on people with diagnosed 

diabetes. And since one-in-four are unaware they have the 

disease, costs to the healthcare system are even higher than 

estimated.
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The number one cause of death in diabetic dogs and 
cats is é

1) Renal failure

2) Pancreatitis

3) Owner elected euthanasia

4) Heart disease
              

Communicating With Owners of 

Diabetic Pets



Importance of Effective Communication

 1) # 1 cause of death = owner elected euthanasia

 2) Concerns over time commitment and expense

 3) Diabetes as a chronic disease

 4) Potential for excellent long term quality of life

Communicating With Owners of 

Diabetic Pets



Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

Treated with insulin

 97% Dogs  82% Cats

Twice daily insulin

 87% Dogs  73 % Cats

Insulin types

 Lente and NPH: Dogs Glargine and PZI: Cats

Most not fed a prescription diet
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Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

Satisfied with Diabetic Control

Dogs: 
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Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

Satisfied with Diabetic Control

Dogs: 50%
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Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

Satisfied with Diabetic Control

Dogs: 50% Cats: 
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Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

Satisfied with Diabetic Control

Dogs: 50% Cats: 66%
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Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

What % felt treatment was ñexpensiveò ?
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Owner Experience in Treating Dogs and Cats Diagnosed with 
Diabetes Mellitus in the United States. JAAHA 50: 247-253, 2014.

How many felt treatment was ñexpensiveò ?

80%
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What can I expect and how is this disease like diabetes in 
people ?

1) Differences in pathogenesis 

2) Differential diagnosis in dogs and cats

3) Long term side effects in humans

  Nephropathy, retinopathy, neuropathy,

   vascular disease
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What percentage of dogs develop diabetic induced 
cataracts with the first 2 years of treatment ?

1) 25 %

2) 60 %

3) 75 %

4) 80 %
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Goals of Therapy: Dog

Remission of clinical signs

Slow or delay progression of cataracts
75 % within 2 years

Maintenance of body weight

Avoidance of hypoglycemia



Management of Diabetes

Diet

Insulin

Oral hypoglycemic agents

Concurrent illness

Owner consultation



Insulin Therapy - Species of origin 

Beef, beef/pork, pork, human

Increasingly difficult to obtain animal origin

Focus on use of human origin products

Role of antibodies and duration of action

Pork > human > beef/pork 







ULTRA FAST ACTING INSULINS

Brand Name Onset Peak Duration Structure

Humalog

(Insulin lispro; 

Lilly)

5-15 minutes 45-90 minutes 3-4 hours Lysine ï 

proline 

substitution

Novolog

(Insulin 

aspart; Novo)

5-15 minutes 45-90 minutes 3-4 hours Aspartate-

proline 

substitution



FAST ACTING INSULINS

Brand Name Onset Peak Duration Structure

Humulin-R

Novolin-R

30-60 minutes 2-5 hours 5-8 Hours Regular insulin



INTERMEDIATE ACTING INSULINS

Brand Name Onset Peak Duration Structure

Vetsulin

(Merck)

Humulin-N

Novolin-N

1-3 hours 2-10 hours 6-24 Porcine

Addition of 

protamine and 

zinc



LONG ACTING INSULINS

Brand 

Name

Onset Peak Duration Structure

PZI

(BI)

1-3 hours 14-24 24-26 Human



ULTRA LONG ACTING INSULINS

Brand 

Name

Detemir

Onset Peak Duration Structure

Lysine at B29

Lantus

(insulin 

glargine; 

Aventis)

1 hour No peak Constant 

concentration 

over 24 hours

Addition of 

arginine and 

asparagine-

glycine 

substitution



Newly Diagnosed Canine Patients

Vetsulin (porcine origin lente)

Humulin N or Novolin N (human origin)

ProZinc (human recombinant)

Glargine (long acting insulin analogue)

Detemir (long acting insulin analogue)

Glargine U300 (Toujeo) 

Degludec (Tresiba)
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Newly Diagnosed Canine Patients

Humulin N or Novolin N (human origin)

J Vet Intern Med. Jan-Feb;23(1):50-5, 2009. 

An investigation of the action of Neutral Protamine Hagedorn 
human analogue insulin in dogs with naturally occurring 
diabetes mellitus.



www.vetsulin.com



40 IU/ml

Porcine origin

Lente insulin

Intermediate-acting

30% amorphous & 70% crystalline insulin

Anti-insulin antibodies in diabetic dogs before and after treatment with 
different insulin preparations. J Vet Intern Med Nov-Dec;1317-25, 2008 

Vetsulin; Merck



Fifty-three dogs were treated for 60 days after an initial dose determination 

period. The means of the blood glucose concentrations during 12-hour 

glucose curves and the means of the blood glucose nadir concentrations 

during 12-hour glucose curves for all dogs were determined before beginning 

insulin therapy (time 0), at the end of the dose determination period (time 1), 

30 days after time 1 (time 2), and 60 days after time 1 (time 3). The means of 

the blood glucose concentrations during 12-hour glucose curves and the 

means of the blood glucose nadir concentrations during 12-hour glucose 

curves for all dogs at times 1, 2, and 3 were significantly lower compared 

with time 0 (P < .0001). There was a reduction in the proportion of dogs with 

polyuria, polydipsia, and ketonuria of 82, 86, and 80%, respectively. All of the 

dogs had adequate glycemic control at time 1, 66% at time 2, and 75% at time 

3. At time 3, 66% of dogs required insulin injections q12h. 

JVIM 2005Sep-Oct;19(5):675-82



Vetsulin; Merck



One important change that occurred with the re-launch of Vetsulin is 

the manufacturers recommendations regarding handling of the 

insulin. Vetsulin should be shaken thoroughly until a 

homogeneous, uniformly milky suspension is obtained. Foam on the 

surface of the suspension formed during shaking should be allowed 

to disperse before the product is used and, if required, the product 

should be gently mixed to maintain a homogeneous, uniformly 

milky suspension before use. 

Clumps or white particles can form in insulin suspensions: do not 

use the product if visible clumps or white particles persist after 

shaking thoroughly. The product has a shelf life of 12 months and is 

usable for 42 days once the vial has been opened.

Vetsulin; Merck





A recent study comparing the precision and accuracy of the VetPen 

to U40 syringes demonstrated that even when doses were drawn up 

by trained laboratory technicians, syringes were found to deliver at 

least 20% to 25% more insulin than needed for a 1-unit dose.

Burgaud S, Riant S, Piau N. Comparative laboratory evaluation of dose delivery using a 

veterinary insulin pen. Proceedings World Congress ASAVA/FECAVA/BSAVA 2012;567.



Newly Diagnosed Canine Patients

Field efficacy and safety of protamine zinc recombinant human insulin in 
276 dogs with diabetes mellitus. Ward CR, Christiansen K, Li J, Bryson 
WL, Jerrentrup KA, Kroh C. Domest Anim Endocrinol. 2021 
Apr;75:106575.



PZI Insulin in Dogs 

Two hundred seventy-six client-owned dogs with naturally occurring DM (naïve 

or pre-treated with insulin) were enrolled in the study. Insulin treatment was 

initiated at 0.5ï1.0 IU/kg SID. An improvement in at least one lab parameter 

related to DM (mean BG, min BG, Fructosamine) and one clinical parameter 

(PU/PD, body weight) was achieved in 72% of dogs (80% of naive, 62% of 

pretreated). Dogs treated SID and BID showed improvement in 71% and 74% of 

cases, respectively. In naïve dogs, mean and minimum BG and fructosamine 

were significantly decreased (P < 0.05) by d 7 and 21, respectively, and in pre-

treated dogs by d 63. By d 84, PU/PD improved in 90% and 88% of dogs, 

respectively, and the mean successful insulin dose was 1.4 IU/kg/d. Safety 

parameters were measured in 276 dogs for up to 182 d; clinical

hypoglycemia occurred in 8.9% of dogs. We conclude that PZIR safely and 

effectively improved glycemic parameters and clinical signs in naïve and pre-

treated diabetic dogs. The significant percentage of dogs on SID treatment with 

improvement in hyperglycemia and clinical signs confirms the prolonged action 

of PZIR in many dogs.



PZI Insulin in Dogs 



Twelve client-owned dogs were included. 

Mean blood glucose concentrations were significantly lower after two weeks of 

treatment and remained significantly lower for the duration of the study. 

By week 24, polyuria/polydipsia had improved in 91 per cent of the dogs. 

No clinical signs that could have been caused by hypoglycemia were observed. 

Based on BGCs and remission of the clinical signs for judging the success of the 

treatment, 58, 33 and 8 per cent of the dogs attained good, moderate and poor 

glycemic control by week 24 of the study, respectively. 

Vet Rec. 2012 Jan;170(2):52. 

Glargine; Sanofi

Use of insulin glargine in dogs with diabetes mellitus. 



J Am Vet Med Assoc. 2013 Oct 15;243(8):1154-61. 

10 dogs had well-regulated diabetes mellitus at a mean of 38 days following study 

enrollment. 

At the time diabetes mellitus was well regulated, mean glargine insulin dosage 

was 0.5 twice daily, and 3 dogs were receiving a dosage < 0.4 U/kg (0.18 U/lb). 

Results of the present study suggested that, in diabetic dogs fed a diet high in 

insoluble fiber, glargine insulin is a peakless insulin that does not induce a distinct 

blood glucose concentration nadir. For glargine insulin, 0.3 U/kg (0.136 U/lb) SC 

twice daily is recommended as an initial dosage.

Glargine; Sanofi

Glargineinsulin for treatmentof naturallyoccurring

diabetes mellitus in dogs. 



In contrast to glargine, detemir is a newer synthetic insulin analogue with long 

duration of action through modification of the insulin molecule via addition of 

an acylated fatty acid chain. 

This modification facilitates reversible binding to plasma proteins, particularly 

albumin, from where it is released slowly into plasma. The modification also 

prolongs self-association in the injection depot, which prolongs absorption from 

subcutaneous tissue at the injection site and contributes to the long duration of 

action. 

This product has been discontinued in the United States as of Dec 2024.

Levemir; Novo Nordisk



Insulin Glargine 

U-300 ; Toujeo

Likely requires CGMS 

and can only be 

accurately administered 

using the manufacturerôs 

injection pen delivering 

1 U unit increments.


