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DEFINITION

Diabetes mellitus (DM) is characterized by hyperglycaemia 
resulting from inadequate insulin secretion, inadequate 

insulin action or both.

Clinical signs include polyuria, polydipsia, polyphagia and 
weight loss.

Insulin deficient 
DM (beta-cell-

related disorders)
Insulin resistant 
DM (target-organ 

disorders)https://arizonapremiersurgery.com



GOALS OF DIABETIC TREATMENT

• Avoid hypoglycaemia
• Prevent diabetic ketoacidosis
• Prevent excessive weight loss
• Reduce PU/PD to a level acceptable to owners
• Euglycaemia – if diabetic remission is a realistic goal (cat)
• Avoid euthanasia

https://www.hannox.com.tw/en/product/blood_glucose_meter_palmcheck-EH.html
https://www.doctorswriting.com/news/blood-gas-016
https://www.sleddogsocietyofwales.co.uk/hypoglycemia.html
https://www.catster.com/cat-health-care/my-older-cat-is-losing-weight/

GOALS OF DIABETIC TREATMENT

Avoid hypoglycaemia

Prevent diabetic ketoacidosis

Prevent excessive weight loss

Reduce PU/PD to an acceptable level

Euglycaemia –diabetic remission if realistic 

Avoid Euthanasia

https://depositphotos.com

https://www.doctorswriting.com/news/blood-gas-016
https://www.sleddogsocietyofwales.co.uk/hypoglycemia.html


DIABETIC REMISSION (CATS)

• Remission rates vary depending on study, most common rates of 30-50%
• Insufficient evidence to suggest a particular insulin formulation will be 

more likely to lead to remission 
• Diet is important: low carbohydrate 
• Tight glycaemic control
• Achieving diabetic remission is the ideal goal to limit financial and 

emotional burden on owners
• These cats remain metabolically abnormal

Remission does not equal cure
Ongoing monitoring is required

DIABETIC REMISSION (CATS)

• Remission rates vary depending on study 
(~30-50%)

• Specific insulin formulation is more likely to 
lead to remission? à insufficient evidence.

• Diet is important: low carbohydrate 

• Tight glycaemic control

• Achieving diabetic remission is the ideal 
goal to limit financial and emotional burden 
on owners and reduce euthanasia rate

• These cats remain metabolically abnormal

Remission ≠ equal cure
Ongoing care is required



CHALLENGES OF INSULIN THERAPY

iStock Images

vecteezy.com

Needs to be safe, 
effective and sustainable

Limitations of available 
insulin formulations –

there is no perfect insulin 

Stress on caregiver – pet 
owner bond, costs, 
impact on pet and 

owners' quality of life

Adobe stock Images



Up to 30% of cats are euthanased within 
1 year of being diagnosed with diabetes.



https://www.zoetisus.com/products/diagnostics/instruments/alphatrak/
https://www.sciencephoto.com/media/1397969/view/glucose-urine-test-results
https://www.usmed.com/products/continuous-glucose-monitoring/freestyle-libre-3-plus-sensor/
https://www.medchemexpress.com/fructosamine-hydrochloride.html

MONITORING

https://www.zoetisus.com/products/diagnostics/instruments/alphatrak/
https://www.sciencephoto.com/media/1397969/view/glucose-urine-test-results
https://www.usmed.com/products/continuous-glucose-monitoring/freestyle-libre-3-plus-sensor/
https://www.medchemexpress.com/fructosamine-hydrochloride.html



MONITORING

• Clinical signs
• Fructosamine?
• Blood glucose curves
• Continuous interstitial 

glucose monitoring

https://www.esve.org/alive/search.aspx



FRUCTOSAMINE?
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FRUCTOSAMINE



FRUCTOSAMINE

Fructosamine did not correlate with
mean interstitial glucose

Fructosamine did not differ between 
dogs with and without hypoglycaemic

episodes

Fructosamine has moderate 
clinical utility but if there are 
discordant clinical signs or
concerns of hypoglycaemia 

continuous glucose 
monitoring is recommended



GLUCOSE CURVES



GLUCOSE CURVES

https://petcontrolhq.com/products/blood-glucose-meter-monitor-dog-cat-diabetes



MONITORING

Good concordance between insulin dose recommendations 
based on the freestyle monitors and peripheral blood glucose
Freestyle monitors allow more accurate identification of nadir, 

hypoglycaemic episodes & assessment of day-to-day 
variations



MONITORING



MONITORING

70% cats did not have a reaction to 
sensor placement

Minimal skin reactions
Satisfied owners

Median lifespan of the sensor was 10 
days

Good correlation between interstitial 
and blood glucose measurements



NON-INSULIN HYPOGLYCAEMIC AGENTS



https://www.ajmc.com/view/in-realworld-study-toujeo-reduced-risks-of-severe-hypoglycemia-compared-with-older-insulins

Shutterstock Video

https://lemon.sa/



INSULIN SECRETION

https://www.jabfm.org/content/18/3/199/tab-figures-data

Endogenous insulin is secreted in 2 
phases: 
• Basal phase: insulin is secreted at 

a relatively constant rate 
• Bolus phase: insulin is secreted in 

response to absorption of  
nutrients during a meal



TOUJEO

• More flexible feeding options

• Still recommend diabetic friendly diets à
e.g. lower carbohydrate/wet food diets

• Good glycaemic control can be achieved 
with basal insulin alone

• Meals can be skipped without risking 
hypoglycaemia = decreased stress for 
owners

https://lyka.com.au/



TOUJEO (DOGS)

IMPORTANT



TOUJEO (DOGS)

Starting dose: 
0.5iu/kg SC SID 

if newly 
diagnosed

Add 33% to 
previous 

insulin dose, 
rounded down 
to nearest unit 

if previously 
treated with 

another insulin

Excellent glycaemic control in 65%, good in 26%, moderate 
in 7%, poor in 1 dog

No differences in levels of glycaemic control between 
dogs with and without concurrent diseases

Median time to achieve glycemic control was 16 days. 

Clinical hypoglycaemia in 6% dogs. Most episodes were 
mild but seizures possible

No dogs developed DKA during the study period



TOUJEO (DOGS)



TOUJEO (DOGS)



TOUJEO (DOGS)

Step 1: Increase toujeo q24h
if glucose >19mmol/L

Step 2: Nadir 8.3-19mmol/L
Monitor for q3-5d

Toujeo day 1
15iu SID

Toujeo day 2
15iu SID

Toujeo day 3
18IU SID



TOUJEO (DOGS)

Toujeo day 4
18IU SID

Toujeo day 7
22IU SID

Toujeo day 10
22IU SID

Repeat step 2: Nadir 8.3-
19mmol/L

Monitor for q3-5d



TOUJEO (DOGS)

Toujeo day 11 
23IU SID

Toujeo day 12
22IU SID

Toujeo day 14
22IU SID

Aim to achieve a nadir of 
5-17mmol/L

Nadir <4.4mmol/L, mean 
interstitial glucose 

<6.6mmol/L
DECREASE by 10-30%



TOUJEO (DOGS)

Step 1: Add 33% to previous dose 
of insulin

Step 2: Increase toujeo if
>19mmol/L daily. 

If nadir 8.3-19mmol/L
Monitor for 3-5 days

Caninsulin
15iu BID

Toujeo day 1
20IU SID AM

Toujeo day 5
28IU SID AM

https://bowwowinsurance.com.au/dogs/dog-breeds/miniature-schnauzer/



Toujeo day 6
20iu BID

Toujeo day 7
20iu BID 

Toujeo day 8
20iu BID 

TOUJEO (DOGS)

Nadir 4.4-8.3 mmol/L or nadir <4.4mmol/L and mean IG >6.6mmol/L
Reduce each dose by 30% and monitor for 3-5 days. 



TOUJEO (DOGS)

Aim to achieve a nadir of 
5-17mmol/L

Toujeo day 13
21iu BID 



TOUJEO (DOGS)
Caninsulin
18iu AM 
20iu PM

Caninsulin
20iu AM 

Caninsulin
19iu AM 
12iu PM



TOUJEO (DOGS)

Toujeo day 1
18iu

Toujeo day 2
22iu

Toujeo day 3
27iu

Step 1: Increase toujeo q24h
if glucose >19mmol/L

Step 2: If nadir is between 
8.3-19mmol/L, monitor for 3-5 

days

https://petsonline.com.au/dog-breeds/labrador/size/



TOUJEO (DOGS)

Nadir 4.4-8.3 mmol/L 
or nadir <4.4mmol/L 

and mean IG 
>6.6mmol/L

Reduce each dose by 
30% and monitor for 3-

5 days. 
Aim to achieve a nadir 

of 5-17mmol/L

Toujeo day 6
32iu

Toujeo day 7
32iu

Toujeo day 8
24iu BID



TOUJEO (DOGS)

Aim to achieve a nadir of 
5-17mmol/L

Toujeo day 11
24iu BID

Toujeo day 12
24iu BID

Toujeo day 13
21iu BID



TOUJEO (DOGS)

Aim to achieve a nadir of 
5-17mmol/L

Toujeo day 14
21iu AM, 
20iu PM

Toujeo day 15
20iu BID

Toujeo day 20
19iu BID



TOUJEO (DOGS)

Maintain q12-24h and 
add meal-time bolus 
injections or change 

timing/quantity fed at 
meals

Nadir <4.4mmol/L and 
mean interstitial 

glucose <6.6mmol/L 
à reduce by 10-30% 

(>8kg)/1U (<8kg)



TOUJEO (CATS)

Basal insulin negates the need for 
timing insulin administration to a meal

Most cats do not have postprandial 
bolus insulin requirements, have a 

slow transit time, grazers and fed a low 
carbohydrate diet



TOUJEO (CATS)

At 8th BGC, there was clinical improvement in 
PUPD, polyphagia, weight loss and lethargy

4 cats achieved remission in < 100 days 
(newly diagnosed DM)

12.5% cats had biochemical hypoglycaemia

No incidences of clinical hypoglycaemia



https://bi-animalhealth.com/pets/feline/products/therapeutics/senvelgo

Shutterstock Video

https://orleansrx.ca/



SENVELGO

https://BioRender.com/v21n984. 

Velagliflozin is an orally administered sodium-
glucose cotransporter-2 inhibitor (SGLT2 inhibitor).



SENVELGO

GLUT1 GLUT2 GLUT3 GLUT4 GLUT5 GLUT6



SENVELGO

https://BioRender.com/v21n984. 

SENVELGO

https://BioRender.com/v21n984. istockphoto



https://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdf

Once-daily oral liquid solution that can be administered directly into the cat’s mouth or applied 
onto a small amount of food.

Reduces hyperglycemia, leading to sustained glycemic control starting in as soon as 7 days

Significantly reduces risk of clinical hypoglycemic
events

Precise dosing tailored to the weight of the cat

Less intensive monitoring in stabilised cats

Convenient oral liquid well-accepted 
by most cats.

Easy storage – no refrigeration 
necessary before or after opening

Backed by the Feline Diabetes 
Patient Support Program

SENVELGO



SENVELGO

https://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdfhttps://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdf Microsoft Stock Images



https://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdf

SENVELGO



https://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdf

SENVELGO



SENVELGO

https://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdfhttps://senvelgo.ie/sites/default/files/2024-03/Senvelgo-IE-Vet-Management-Guide.pdf



SENVELGOSENVELGO
Study: 127 diabetic cats (JVIM 2024), velagliflozin vs Caninsulin.

Results: Non-inferior—54% velagliflozin vs 42% Caninsulin successfully 
managed.

Blood glucose: Lower in velagliflozin group.

Hypoglycaemia: 14% in velagliflozin (none clinical).

DKA: 7% velagliflozin cats (mostly early), none in Caninsulin.

Limitations: Compared to Caninsulin (not glargine), BG curves used—not CGM.



PATIENT MANAGEMENT GUIDE SENVELGO





• Day 180: 81% had a BG and/or fructosamine within 
reference interval

• 88.6% improvement in PU, 87.7% improvement in 
PD

• 7.1% DKA, less common in newly diagnosed 
diabetics, occurring within 14 days of treatment

• No clinical hypoglycaemia (<3.3mmol/L)



EUGLYCAEMIC DKA
A cat on an SGLT2 inhibitor may 

have a normal blood glucose 
despite substantial ketonemia

BG <13.9mmol/L + 
ketonaemia + metabolic 

acidosis
Treatment protocols 

are similar to
hyperglycaemic DKA

but dextrose should be 
administered with 

insulin concurrently

DISCONTINUE 
SENVELGO

https://www.petmd.com/



SENVELGO ADVERSE EFFECTS

Diarrhoea (52.3%) Urinary tract 
infections (7.1%)

Nonclinical 
hypoglycaemia (13%)

Weight loss (44%)

https://www.cixju.shop/
elanco.com

https://www.turmerry.com/
Shutterstock



Old vs New

Costs: 5kg cat, 0.5 IU/kg BID
Drug Volume $/unit Duration $/week

Lantus 300 units $0.043 50 days $4.50

Toujeo 450 units $0.057 75 days $5.20

Senvelgo 30ml $12.20 90 days $28.30

Caninsulin 400 units $0.096 66 days $16.63
*prices from Pet Pharmacy

+ cost of glucose sensor

+ cost of urine dipsticks

Glargine, Toujeo and Senvelgo have not been directly compared to 
determine rates of diabetic remission (cats)

Toujeo and Senvelgo can potentially be administered once daily



CONCLUSION

• Toujeo and Senvelgo are promising new therapies for 
management of diabetes mellitus

• Minimal risk of clinical hypoglycaemia
• Glucose monitoring has improved with the use of continuous 

glucose monitors
• Euglycemic diabetic ketoacidosis is possible with Senvelgo

Toujeo and Senvelgo are 
promising new therapies 

for management of 
diabetes mellitus

Minimal risk of 
clinical 

hypoglycaemia

Glucose monitoring has 
improved with the use of 

continuous glucose 
monitors

Euglycemic 
diabetic 

ketoacidosis is 
possible with 

Senvelgo
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