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Sodium-glucose cotransporter 2 inhibitors versus insulin therapy in companion animals with

diabetes mellitus: a systematic review of current evidence and therapeutic perspectives.
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and advanced future approaches in veterinary diabetology.
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AbStraCt:Diabetes mellitus in companion animals is a growing endocrine disorder in dogs and cats that requires individualized treatment, with insulin therapy remaining the mainstay
due to its reliable glycemic control despite certain limitations. SGLTZ inhibitors offer a promising oral alternative for selected cases, while emerging therapies point toward more personalized

closer to type 2 requiring tailored therapeutic approaches.

and improved management strategies.

IntrOduCtion:Diabetes mellitus is a common and complex endocrine disorder in dogs and

cats, characterized by persistent hyperglycemia due to insulin deficiency, insulin resistance, or both.
[t shows important species differences canine diabetes resembles human type 1, while feline diabetes is

[ts multifactorial nature and growing translational relevance highlight the need for ongoing research

Results and Discussions:
1. Comparative Clinical Efficacy

* Insulin remains the standard therapy in both dogs and cats, providing effective glycemic
control at all stages of the disease, while SGLTZ2 inhibitors represent a promising alternative
only in stable feline patients, with comparable efficacy in selected cases.

Parameter Insulin therapy SGLT2 inhibitors

Mechanism of action Insulin replacement

excretion

Insulin-independent glucose

Species applicability Dogs & cats Primarily cats

Glycemic control Highly effective (gold

standard) feline cases

Comparable in selected stable

Administration Injectable (1-2 times/day) Oral (once daily)

Compliance Moderate—low High

Clinical stability Works in all stages

requirement

Requires stable diabetes

Evidence in dogs Strong

Very limited / not recommended

Evidence in cats Strong

Emerging but promising

comorbidities, hepatic function, pharmacology, clinician experience,
Comphance' / Nom e ° INTEGRATED DECISION FRAMEWORK FOR COMPANION ANIMAL DIABETES

Table 1. Comparative efficacy of SGLT2 inhibitors vs insulin therapy in companion animals with diabetes mellitus.

2. Safety and Adverse Effects

materlals and Methods:

scientific databases.

structured screening Process.

specific responses.

This systematic review compares the efficacy and safety of SGLT2 inhibitors
and insulin therapy in diabetic dogs and cats using data from major

* Relevant clinical studies were selected based on predefined criteria after a

K. Data were analyzed qualitatively, focusing on efficacy, safety, and species- /

‘

5. Factors Influencing Therapeutic Choice

Therapeutic choice is influenced by multiple factors, including species, pathophysiology,

and owner
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Figure 4. Multifactorial Determinants of Diabetes Management Strategies in Companion Animals.

 Insulin is primarily associated with the risk of hypoglycemia, whereas SGLT2 inhibitors have 6. Limitations of Current Evidence

a lower hypoglycemia rlsk but may induce euglycemic ketoacidosis and dehydration.
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Figure 1. Comparative safety profile between SGLT2 inhibitors and insulin therapy in
diabetes mellitus in companion animals.

3. Species-Specific Differences

* Current evidence is limited by the lack of large clinical trials, data heterogeneity, and

insufficient long-term information, especially for newer therapies.

7. Therapeutic Perspectives and Future Directions

* Future therapies (stem cells, gene therapy, GLP-1 analogs, advanced insulin formulations)
show promising potential for more effective and personalized treatments but remain in early

stages.

. Diabetes differs significantly between dogs and cats, with dogs being mostly
insulin-dependent and cats commonly showing insulin resistance and potential

remission, requiring different therapeutic approaches.
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Figure 2. Differences in Diabetes Mellitus Between Dogs and Cats: A Comparative
Diagram.

4. Advantages and Limitations

* Insulin provides proven efficacy and broad applicability but requires injections and monitoring, while
SGLT?2 inhibitors improve compliance through oral administration but are limited by metabolic risks andﬁ

restricted indications.
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Figure 3. Comparative Overview of SGLT2 Inhibitors and Insulin Therapy in Veterinary
Diabetes Management.

Therapeutic Mechanism / Potential Current Limitations
Approach Concept Advantages

Stem cell Regeneration of Potential B-cell Experimental stage,

therapy insulin-producing cells restoration, improved limited veterinary trials

glycemic control

[Bhansali et al. 2017]

Gene therapy Genetic modulation Long-term

of insulin/glucose metabolic correction,
pathways reduced insulin

dependence

High complexity,
limited clinical availability
[Callejas et al. 2013]

Neo-islet Stem cell + islet cell Restoration of

transplantation aggregates endogenous insulin

secretion

Early-stage studies,
unknown long-term safet'
[Gooch et al. 2019]

GLP-1 analogs Enhancement of Improved

insulin secretion and glycemic control,

satiety regulation reduced insulin needs

Limited veterinary
approval and data [Gilor e
al. 2016]

Extended
pharmacokinetic profile

Ultra-long- Reduced injection

acting insulin frequency, better

Cost, limited
availability [Reinhart &

compliance Graves 2023]
SGLT2 Renal glucose Oral Risk of ketoacidosis,
inhibitors excretion administration, insulin- careful selection requirec
independent control [Romero-Vélez et al. 2025
Advanced Optimized Improved stability Need for monitoring

insulin delivery formulations and dosing and glycemic control

systems systems

and owner training [Susi €
al. 2025]

Table2: Emerging and Future Therapeutic Strategles in Companion Animal Diabetes.

Conclusions

Diabetes mellitus in companion animals requires an individualized,

species-specific approach, with insulin remaining the mainstay therapy
‘despite its limitations, while SGLT2 inhibitors offer a promising oral
‘alternative in selected feline cases, and future management is expected
to evolve toward more personalized strategies supported by emerging

therapies that still require further validation.
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