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David Bruyette, DVM, DACVIM, Medical Director 

A number of recent changes have occurred regarding the availability of insulin preparations used in the 
management of diabetes mellitus in both dogs and cats. In addition, several recent studies have 
evaluated the use of long acting, basal insulins in patients in the initial management of diabetes as well 
as in the treatment of ketoacidosis. This article summarizes the current state of insulin therapy and how 
to select the insulin that is best suited for your patients. 
 

Dogs 

 
Vetsulin (Merck): Vetsulin has been recently re-introduced to the veterinary 
market by Merck and is approved for use in both dogs and cats. This is the 
same product that was previously available from Intervet/Schering- Plough. 
This porcine-origin, zinc, lente insulin is classified as an intermediate-acting 
insulin. Canine and porcine insulin have an identical amino acid sequence, 
which eliminates the theoretical complication of the dog developing anti-insulin 
antibodies that may adversely affect glycemic control. While the manufacturer’s 
package insert recommends once-a-day initial dosing, I have not found this to 
be effective in most of our patients. I suggest an initial starting dose of 0.5 U/kg 
given subcutaneously twice a day.  
 
One important change that occurred with the re-launch of Vetsulin is the manufacturer’s 
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. 
 
This insulin is available only at a concentration of 40 IU/ml, so make sure you provide U-40 insulin 
syringes to owners. Reassess the dog's clinical signs and perform a serial blood glucose curve one week 
after starting therapy. 
 
With the return of this product to the market, it is my preferred insulin for initial management of canine 
diabetes. 
 
Complete product information can be found at: http://www.vetsulin.com 
 
Humulin N (Eli Lilly): This is an intermediate-acting, human recombinant insulin. This product is not 
approved for use in the dog but the product is safe and efficacious for controlling blood glucose 
concentrations in the dog. In a recent study, ten client-owned dogs with naturally occurring, well-
regulated diabetes mellitus were evaluated. In this clinical study, blood glucose and serum insulin  

http://www.vetsulin.com


concentrations were measured when dogs received food and insulin (T(0)), at approximately every half 
hour for the next 2 hours, and then approximately every 2 hours for an additional 8 hours. Insulin duration 
of action was defined as the number of hours from T(0) to the lowest blood glucose concentration and 
until blood glucose concentration returned to an interpolated value of 70% of basal blood glucose 
concentration (Glucose(b)). Mean percent of insulin-induced blood glucose suppression was 49.9 +/- 
17.1% (median, 46%; range, 29-78%). Insulin duration of action ranged from 4 to 10 hours. Blood 
glucose concentration increased initially and returned to Glucose(b) within 0.6-2.2 hours after T(0) in 5 
dogs. This initial blood glucose surge then was followed by blood glucose suppression in all 5 dogs. 
These results suggest that Humulin N administered SC twice daily is an effective mode of treatment for 
dogs with naturally occurring DM. Postprandial hyperglycemia is present in some well-regulated diabetic 
dogs treated with Humulin N. 
 
The suggested starting dose is 0.5 U/kg given subcutaneously twice a day. Reassess the dog's clinical 
signs and perform a serial blood glucose curve one week after starting therapy. 
 
ProZinc (Boehringer Ingelheim): This long-acting, protamine zinc, human recombinant insulin is 
approved for use in cats. It has, in my experience, not been more effective in controlling clinical signs of 
diabetes in dogs than intermediate-acting insulin’s. This product is available only at a concentration of 40 
IU/ml, so make sure you provide U-40 insulin syringes to owners. I recommend an initial starting dose of 
0.5 U/kg given subcutaneously twice a day.  
 
A recent study looked at this product in dogs. Six newly diagnosed and 11 insulin-treated diabetic dogs 
were evaluated in a prospective clinical trial. Dogs were treated with PZI for 60 days. Control of glycemia 
was assessed on days 7, 14, 30, and 60 by evaluation of history, physical examination, body weight, 
serum fructosamine concentration, and blood glucose concentrations measured before and 2, 4, 6, 8, 
and 10 hours after PZI administration. Adjustments in dosage of PZI were made as needed to control 
glycemia. PZI administration resulted in a significant decrease in 10-hour mean blood glucose (MBG 
(10h); 299 ± 115 versus 457 ± 38 mg/dL, X ± SD, P = .0003) and serum fructosamine (478 ± 83 versus 
557 ± 104 μmol/L, P = .006) concentration at day 60, compared with day 1, respectively. By day 60, 
polyuria and polydipsia had improved in 14, body weight was stable or increased in 16, MBG(10h) had 
decreased in 16, and serum fructosamine concentration had decreased in 11 of 17 dogs, compared with 
day 1. Hypoglycemia (<80 mg/dL) was the only consistent adverse event. 
 
Lantus (Sanofi Diabetes): This is a modified, recombinant, long-acting insulin analogue approved for 
use in people. A recent study evaluated the use of glargine in dogs. The objective of this study was to 
evaluate the safety and efficacy of insulin glargine in dogs with diabetes mellitus (DM). Twelve client-
owned dogs were included. All dogs received insulin glargine every 12 hours for at least six months, re-
evaluations were performed after one, two, four, eight, 12 and 24 weeks and included clinical signs, 
blood glucose curves (BGCs) and measurement of serum fructosamine concentrations. 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. Insulin 
glargine administered subcutaneously twice daily is a possible and safe method of treatment for dogs 
with naturally occurring DM. Although only a few studies are available on the use of other types of insulin  
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in dogs, their success rate is somewhat greater than that with insulin glargine. We generally look at basal 
insulins such as glargine and determir in dogs with diabetes that are not adequately controlled with lente 
or NPH insulin. 
 
Levemir (Novo Nordisk): Insulin detemir is a member of a new class of long-acting soluble insulin 
analogues capable of maintaining the basal level of insulin in humans. 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. In a preliminary study, the time-action 
profiles of insulin detemir in normal and diabetic dogs were evaluated. Eight animals were studied (three 
normal and five insulin dependent diabetic dogs). Time-action profiles of insulin detemir were monitored 
in normal dogs using an artificial pancreas apparatus under euglycemic conditions. Blood sampling was 
performed at 2h intervals post feeding, with insulin administration, in insulin dependent diabetic dogs. 
Time-action profiles of insulin detemir, in normal dogs, demonstrated that insulin detemir is a long-lasting 
preparation similar to what has been observed in humans. A pronounced peak was detected at 8-10h 
while the glucose-lowering effect lasted for over 24h after insulin injection, thus illustrating its longer 
prolonged peak activity time. Furthermore, intensive glycemic control was achieved with insulin detemir 
in insulin dependent diabetic dogs, using a lower dosage than NPH insulin and insulin glargine 
therapeutic doses. Results indicate that insulin detemir has a greater effect than either NPH insulin or 
insulin glargine in canines, requiring a lower dose than either insulin preparation. However, using insulin 
detemir also carries a higher risk of inducing hypoglycemia as compared to either NPH insulin or insulin 
glargine. I generally start at a dose of 0.1 unit/kg BID in dogs that have not been well controlled with NPH 
or lente insulins. 

Cats 

Insulin glargine (Lantus—Aventis): This is a modified, recombinant, long-acting insulin analogue 
approved for use in people. A study presented at the American College of Veterinary Internal Medicine 
annual meeting in 2005 showed a high rate of remission (8/8 in remission within four months, with 6/7 still 
in remission at one year) in feline diabetics with the use of glargine and a low-carbohydrate, high-protein 
diet. The recommended starting dose is 0.5 U/kg given subcutaneously twice a day if the fasting blood 
glucose concentration is greater than 360 mg/dl, or 0.25 U/kg given subcutaneously twice a day if the 
initial fasting blood glucose concentration is less than 360 mg/dl. 

A recent study compared the remission rates of cats treated with glargine vs PZI vs lente insulin. 
Glycemic control and remission probabilities were compared in 24 newly diagnosed diabetic cats treated 
twice daily with either glargine, protamine zinc (PZI) or lente insulin and fed a low carbohydrate diet. After 
day 17, the probability of remission was substantially higher for cats with lower mean 12h blood glucose 
concentrations on day 17, irrespective of insulin type. Glargine-treated cats had lower mean 12h blood 
glucose concentrations on day 17 than PZI- or lente-treated cats, and all eight glargine-treated cats 
achieved remission compared to three PZI- and two lente-treated cats. The probability of remission was 
greater for cats treated with glargine than cats treated with PZI or lente insulin. In newly diagnosed  
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diabetic cats, twice daily treatment with glargine provided better glycemic control and higher probability of 
remission compared to twice daily treatment with PZI or lente insulin. Good glycemic control soon after 
diagnosis is associated with increased probability of remission and should be the goal of insulin therapy. 
 
Another study evaluated the use of glargine insulin in treating cats with DKA. Fifteen cats diagnosed with 
DKA were initially administered IM glargine (1-2 U) and in most cats (12/15 cats) this was combined with 
SC glargine (1-3 U). This was followed by intermittent IM glargine as required at intervals of 2 or more 
hours (range 2-22 h) and SC glargine (1-2 U) every 12 hours. All 15 cats survived and were discharged 
from hospital (median 4 d; range 2-5 d) and one-third (5/15) of cats subsequently achieved remission 
(median time 20 d; range 15-29 d). Complications included hypokalemia and hypophosphatemia, which 
were likely the result of DKA therapy rather than glargine treatment specifically. This study demonstrated 
that glargine administered IM is an effective treatment for DKA in cats, and may provide an alternative to 
regular insulin. The same vial used for initial treatment of DKA can then be used for subsequent 
management with SC glargine injections. Future prospective randomized controlled trials evaluating 
clinical outcomes in cats with DKA using different types and routes of administration of insulin are 
warranted.  
 
ProZinc (Boehringer Ingelheim):  This product is approved for use in cats. In a large clinical trial 132 
cats were treated with PZI twice daily for 45 days. Control of glycemia was assessed on days 7, 14, 30, 
and 45 by evaluation of change in water consumption, frequency of urination, appetite, and body weight, 
serum fructosamine concentration, and blood glucose concentrations determined 1, 3, 5, 7, and 9 hours 
after administration of PZI. Adjustments in dosage of PZI were made as needed to control glycemia. PZI 
administration resulted in a significant decrease in 9-hour mean blood glucose (199+/-114 versus 417+/-
83 mg/dL, X+/-SD, P<.001) and serum fructosamine (375+/-117 versus 505+/-96 micromol/L, P<.001) 
concentration and a significant increase in mean body weight (5.9+/-1.4 versus 5.4+/-1.5 kg, P=.017) in 
133 diabetic cats at day 45 compared with day 0, respectively. By day 45, polyuria and polydipsia had 
improved in 79% (105 of 133), 89% (118 of 133) had a good body condition, and 9-hour mean blood 
glucose concentration, serum fructosamine concentration, or both had improved in 84% (112 of 133) of 
the cats compared with day 0. Hypoglycemia (<80 mg/dL) was identified in 151 of 678, 9-hour serial 
blood glucose determinations and in 85 of 133 diabetic cats. Hypoglycemia causing clinical signs was 
confirmed in 2 diabetic cats. PZI is effective for controlling glycemia in diabetic cats and can be used as 
an initial treatment or as an alternative treatment in diabetic cats that do not respond to treatment with 
other insulin preparations. As stated above remission rates will be lower with PZI than with glargine. 
Starting dose is 1-2 units/cat BID. 
 
Humulin N (Eli Lilly): In my experience this product, while it can be used in cats in helping to control 
hyperglycemia, will not provide the degree of control or remission as seen with PZI or glargine insulin.  
The initial starting dose is 1-3 units/cat. 
 
Vetsulin (Merck): A prospective, multicenter non-blinded, open study followed 46 cats with diabetes 
mellitus during treatment with porcine lente insulin (also known as porcine insulin zinc suspension, 
Caninsulin, Intervet) for 16+/-1 weeks (stabilization phase), with additional monitoring of some cats 
(n=23) for a variable period. At least three of the following were present at initial presentation: appropriate  
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history of clinical signs consistent with diabetes mellitus, glucosuria, blood glucose greater than 15 mmol/
l and fructosamine greater than 380 micromol/l. Insulin treatment was started at a dose rate of 0.25-0.5 
IU/kg body weight twice daily, with a maximum starting dose of 2 IU/injection. Twenty-eight of the cats 
were classed as reaching clinical stability during the study, in 23 of these cats this was during the 
stabilization phase. Seven cats went into remission during the stabilization phase and one of the cats in 
week 56. Clinical signs of hypoglycemia, significantly associated with a dose of 3 units or 0.5 IU/kg or 
more per cat (twice daily), were observed in nine of the 46 cats during the stabilization phase and 
concomitant biochemical hypoglycemia was recorded in most cases. Biochemical hypoglycemia, 
recorded in 6% of the blood glucose curves performed during the stabilization phase, was significantly 
associated with a dose rate of 0.75 IU/kg or more twice daily. This further highlights the need for cautious 
stepwise changes in insulin dose. The protocol used in the present study is suitable for and easy to use 
in practice. This study confirmed the efficacy and safety of porcine lente insulin (Caninsulin) in diabetic 
cats under field conditions. This is the same product now being marketed by Merck. 
 
Levemir (Novo Nordisk): A recent study reported outcomes using detemir and a protocol aimed at 
intensive blood glucose control with home monitoring in diabetic cats, and to compare the results with a 
previous study using the same protocol with glargine. Eighteen cats diagnosed with diabetes and 
previously treated with other insulins were included in the study. The overall remission rate was 67%. For 
cats that began the protocol before or after 6 months of diagnosis, remission rates were 81% and 42%, 
respectively (P = 0.14). No significant differences were identified between the outcomes for the glargine 
and detemir studies, with the exception of three possibly interrelated factors: a slightly older median age 
of the detemir cohort at diabetes diagnosis, a higher rate of chronic renal disease in the detemir cohort 
and lower maximal dose for insulin detemir. In contrast to dogs, detemir does not appear to be more 
potent than glargine so the starting dose is the same for both insulins (see discussion of glargine 
above).■ 
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