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Abstract

The aim of this study was to investigate the effect of bexagliflozin on glycemic control in poorly regulated diabetic cats and to
evaluate for adverse events associated with this medication.

Sodium-glucose cotransporter 2 inhibitors are a newer class of drugs used in the management of humans with type 2 diabetes
mellitus. The objective of this study was to evaluate the effect of the orally administered drug, bexagliflozin in a group of poorly
regulated diabetic cats over a 4-week study period. Five client-owned cats with poorly controlled diabetes mellitus receiving
insulin therapy were enrolled. Bexagliflozin was administered once daily. Serum fructosamine, serum biochemistry profile,
and 10-hour blood glucose curves were assessed at baseline (Day 0), Day 14, and Day 28. All cats had a significant reduction in
insulin dose requirement (P = 0.015) and insulin was discontinued in 2 cats. There was a significant decrease in blood glucose
concentration obtained from blood glucose concentration curves during the study period (P = 0.022). Serum fructosamine
decreased in 4 of the 5 cats with a median decrease of 152 pmol/L (range: 103 to 241 pmol/L), which was not statistically
significant (P = 0.117). No cats had any documented episodes of hypoglycemia. Adverse effects were mild. The addition of
bexagliflozin significantly improved diabetic management in this group of cats.

Résumeé

Le but de cette étude était d'étudier l'effet de la bexagliflozine sur la maitrise de la glycémie chez les chats diabétiques mal régulés et d'évaluer
les événements indésirables associés a ce médicament.

Les inhibiteurs du cotransporteur sodium-glucose 2 sont une nouvelle classe de médicaments utilisés dans la prise en charge des personnes
atteintes de diabete de type 2. L'objectif de cette étude était d'évaluer l'effet du médicament administré par voie orale, la bexagliflozine, dans
un groupe de chats diabétiques mal régulés sur une période d'étude de 4 semaines. Cing chats appartenant a des clients atteints de diabete
sucré mal maitrisé et recevant une insulinothérapie ont été inclus. La bexagliflozine a été administrée une fois par jour. La fructosamine
sérique, le profil biochimique sérique et les courbes de glycémie sur 10 heures ont été évalués au départ (jour 0), au jour 14 et au jour 28.
Tous les chats ont présenté une réduction significative de la dose d'insuline requise (P = 0,015) et l'insuline a été interrompue chez deux
chats. Il y avait une diminution significative de la concentration de glucose dans le sang obtenue a partir des courbes de concentration de
glucose dans le sang au cours de la période d’étude (P = 0,022). La fructosamine sérique a diminué chez 4 des 5 chats avec une diminution
médiane de 152 wmol/L (plage : 103 a 241 wmol/L), ce qui n'était pas statistiquement significatif (P = 0,117). Aucun chat n'a eu dépisodes
documentés d’hypoglycémie. Les effets indésirables étaient légers. Lajout de bexagliflozine a considérablement amélioré la gestion du diabete
dans ce groupe de chats.

(Traduit par Docteur Serge Messier)

glycemia would have significant clinical application in treating

Introduction

Diabetes mellitus is a common endocrine disorder that affects
many animals, including cats (1). The mainstay of treatment for cats
with diabetes is insulin administration coupled with a high-protein,
low-carbohydrate diet (2). Treatment commitments associated with
insulin administration, including daily needle injections, potential
for hypoglycemic crises, and costs of therapy, have been shown to
significantly impact the daily routine and life quality of pet own-
ers with diabetic animals (3-5). The commitment that is required
may result in poor compliance or limit an owner’s willingness to
treat, which could result in the diabetic pet being relinquished or
euthanized (5).

A drug that could be easily administered to cats to safely lower
blood glucose with minimal adverse effects and low risk of hypo-

cats with diabetes. The use of oral diabetic medications, including
sulfonylureas, biguanides, alpha-glucosidase inhibitors, and incre-
tin mimetics, has been described in cats with mostly unfavorable
results (2,6-12).

Sodium-glucose cotransporter 2 (SGLT2) inhibitors are a newer
class of orally administered antidiabetic agents that inhibit glucose
absorption from the kidney. SGLT2 is located within the early
proximal tubule and is responsible for 90% of renal glucose reab-
sorption (13). Inhibition of renal glucose reabsorption has the highly
desirable effect of lowering blood glucose with minimal risk of
inducing hypoglycemia (13-15). The SGLT2 inhibitors dapagliflozin
and velagliflozin have been evaluated in healthy cats and found to
be well-tolerated and result in significant urinary glucose excretion
without inducing hypoglycemia (16,17).
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Bexagliflozin is a potent and highly selective SGLT2 inhibitor
that has completed phase-3 clinical trials in adults with type-2 dia-
betes mellitus and is waiting for approval from the Food and Drug
Administration (FDA) (18). Pharmacokinetic and pharmacodynamic
studies conducted in healthy research cats showed that bexagliflozin
yielded similar results to prior studies of SGLT2 inhibitor use in
cats (19).

The aim of this study was to investigate the effect of bexagliflozin
on glycemic control in poorly regulated diabetic cats and to evaluate
for adverse events associated with this medication. Our hypothesis
was that bexagliflozin would lower both blood glucose and serum
fructosamine concentrations and would be well-tolerated in cats.

Materials and methods

Study cats

Five client-owned cats with poorly regulated diabetes mellitus
were enrolled. Cats were considered poorly regulated if they had
polyuria, polydipsia, polyphagia, and weight loss in addition to a
nadir blood glucose concentration of > 250 mg/dL despite insulin
dose adjustments over a minimum period of 8 wk before enrollment.

Exclusion criteria included age < 2 y or > 15y, weight < 3.0 kg,
chronic kidney disease IRIS stage = 2, elevated serum bilirubin,
alanine aminotransferase (ALT) elevation = 2.5 times the upper limit
of normal, active urinary tract infection, use of corticosteroids within
the past 8 wk, congestive heart failure, uncontrolled hyperthyroid-
ism, and a history of diabetic ketoacidosis within the preceding 2 mo.
Cats with a history of lower urinary tract infections were included
if the infection responded to a course of antibiotics and the urine
culture was negative at the time of enrollment following discontinu-
ation of antibiotics.

The study was approved by the Tufts University Cummings
School of Veterinary Medicine Clinical Studies Review Committee
(Protocol number 003-16 approved on April 11, 2016). Informed con-
sent was obtained from the owner of all animals for the procedures
undertaken during this prospective study. Informed consent was
also obtained for any animals or humans individually identifiable
for their use in this article.

Study design

Cats were enrolled for a 4-week study period with designated
time points of measurement on Days 0, 14, and 28. On Day 0, each
cat was thoroughly evaluated by obtaining a complete history,
including a diet history, physical examination, and assessing body
weight and body condition score (BCS) using the WSAVA 9-point
scale and WSAVA muscle condition score (MCS) as described for
use in cats (20).

A complete blood (cell) count (CBC), serum biochemical profile,
urinalysis, aerobic bacterial urine culture, and total thyroxine was
carried out on all cats. Urine samples were obtained by cystocentesis.
An in-hospital serial blood glucose curve (BGC) was carried out and
serum fructosamine concentration was measured. For serial BGC, the
blood glucose concentration was measured every 2 h for 10 h using a
portable glucometer (alphaTRAK 2; Zoetis, Parsippany, New Jersey,
USA), validated for use in cats (21).

Measurement of the in-hospital BGC began in the morning after
insulin was administered and the cat had eaten a full meal and was
discontinued before the meal and insulin administration in the
evening. The mean blood glucose concentration was calculated as
the average of 5 blood glucose measurements that were obtained
during the 10-hour BGC.

Capillary blood was sampled using a 22-gauge needle. Blood
samples for CBC, serum biochemical analysis, and urinalyses were
analyzed by standard laboratory methods. Serum was centrifuged
immediately after sample collection at 1500 X g for 5 min. Urine
and blood samples were stored at 4°C before analysis. Fructosamine
concentrations were measured with a commercial analyzer and
commercial reagent (IDEXX Laboratories, Westbrook, Maine, USA).

At discharge on Day 0, all owners were shown how to mea-
sure blood glucose concentration at home using the alphaTRAK
2 glucometer and asked to measure blood glucose concentrations
twice daily and at times of suspected hypoglycemic events. All
cats remained on their typical diet and type/brand of insulin. To
minimize the risk of hypoglycemia, the insulin dose was reduced
by 50% on Day 0 and further reductions were based on blood glucose
concentrations obtained from at-home and in-hospital assessments.

Hypoglycemia was defined as the presence of supportive clinical
signs and/or a blood glucose of = 60 mg/dL assessed on an alpha-
TRAK 2 portable glucometer. Owners were advised to check BG
before administering insulin, to reduce insulin dose by at least
25% if the blood glucose was persistently 100 to 200 mg/dL, and to
withhold insulin if blood glucose was < 100 mg/dL to circumvent
a hypoglycemic crisis. Owners were also instructed to monitor
for signs of hypoglycemia, including weakness, ataxia, twitching,
abnormal behaviors, or seizure activity and advised to give 2 mL
of Karo Syrup orally (ACH Food Companies, Oakbrook Terrace,
Illinois, USA), encourage the cat to eat, and measure blood glucose
if hypoglycemia was suspected.

Owners were required to record at-home blood glucose readings
at each scheduled hospital visit on Days 0, 14, and 28 and complete
a questionnaire about the insulin dose and times and dates of bexa-
gliflozin administration. Any changes in thirst, urination, attitude,
appetite, and any additional abnormalities were also reported. Before
each scheduled hospital visit (Days 0, 14, and 28), the owners fed
the cat and administered insulin and bexagliflozin before coming
to hospital.

Bexagliflozin was dispensed to the owners, with instructions that
it be started on Day 1. The first cat received a dose of 10 mg, PO,
q24h. Subsequent cats received 15 mg, PO, q24h based on further
research by the manufacturer that demonstrated maximal renal
glucose excretion at the higher dose (19). Follow-up evaluations
on Days 14 and 28 included a history, physical examination, body
weight, BCS, MCS, BGC, serum biochemical profile, and serum
fructosamine, in addition to a CBC on Day 28. Serum was collected
on Days 0, 14, and 28 for measuring beta-hydroxybutyrate (3-OHB),
which was done at the Animal Health Diagnostic Center at Cornell
University College of Veterinary Medicine.

Statistical analysis

All variables were reported as medians and ranges. Parameters
were analyzed with nonparametric tests for non-normally distributed
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Table I. Serum chemistry values at baseline (Day 0) and at end of study period (Day 28).

Day O Day 14 Day 28
Variable Median (range) Median (range) Median (range) Reference interval P-value
Glucose (mg/dL) 337 (318 to 652) 140 (87 to 285) 164 (87 to 274) 70 to 120 0.0193
BUN (mg/dL) 8 (22 to 39) 0 (24 t0 49) 39 (27 to 48) 15t0 33 0.2466
Creatinine (mg/dL) 9 (0.6 to 1.3) 9(0.8t0 1.4) O 9 (0.81t0 1.6) 09t 2.1 0.2122
Phosphorus (mg/dL) 3(3.8t05.4) 4 (4.31t06.0) 2 (4.1t05.6) 3.0t06.3 0.1653
Calcium, total (mg/dL) 10 3 (9.51t0 10.8) 10 6 (10.3t0 11.9) 10 8 (10.3 to 11.6) 8.810 12.0 0.0429
Total protein (g/dL) 8 (6.8 t0 8.8) 5 (7.4 10 8.9) 1(7.0t09.4) 6.0t0 8.4 0.0907
Albumin (g/dL) 8 (3.0t0 4.0) 2 (3.5t04.9) 9 (3.7 t0 4.6) 2.2t04.0 0.0743
Globulin (g/dL) 0 (2.8105.8) 6 (3.2t0 5.4) 7 (3.2 t0 5.6) 2.5t05.8 0.7047
Sodium (mEg/L) 147 (141 to 151) 151 (144 to 162) 153 (146 to 153) 146 to 158 0.2466
Potassium (mEq/L) 6 (4.4 to 5.0) 3 (3.6 10 4.8) 2 (4.1t05.3) 3.41t05.2 0.2466
Anion gap (mEql/L) 0 (17 to 25) 3 (21t0 32) 3 (20 to 34) 9to 21 0.0474
Total bilirubin (mg/dL) O (0t0 0.1) O (0t0 0.1) 0 (010 0.1) 0.1t00.3 0.8607
ALP (U/L) 53 (28 to 119) 36 (17 to 83) 28 (17 to 78) 10 to 79.0 0.0193
GGT (U/L) O (0to 1) O (0 to 0) 0 (0to 1) Oto5 0.6376
ALT (U/L) 0 (28 to 158) 3 (35 to 127) 7 (34 to 168) 25 to 145 0.5488
AST (U/L) 8 (11 to 55) 6 (10 to 35) 8 (10 to 43) 5.0 to 42 0.3867
Creatinine kinase (U/L) 110 (95 to 153) 143 (82 to 384) 2 (84 to 287) 14 to 528 0.8187
Cholesterol (mg/dL) 221 (169 to 256) 244 (230 to 394) 281 (204 to 436) 77 to 258 0.5488
Triglycerides (mg/dL) 195 (55 to 817) 108 (40 to 4277) 147 (125 to 7140) 25t0 191 0.1738

BUN — blood urea nitrogen; ALP — alkaline phosphatase; GGT — vy-glutamyl transferase; ALT — alanine aminotransferase; AST — aspartate

aminotransferase.

data. Continuous variables included age, body weight, BCS, MCS,
insulin dose, duration of clinical signs before diagnosis of diabetes
mellitus, duration of diabetic management before starting bexa-
gliflozin, and laboratory data, including the mean blood glucose
(MBG) concentration of the BGCs conducted on Days 0, 14, and 28.
Time points of measurements were Days 0, 14, and 28 of the study
period.

Friedman repeated measures for paired continuous variables were
used to compare MBG, B-OHB, insulin dose, fructosamine, MCS,
BCS, weight, and biochemical parameters at Days 0, 14, and 28. Data
were analyzed with StatView 5.0 software (SAS Institute, Cary, North
Carolina, USA). Significance was set as P = 0.05.

Five cats with poorly regulated diabetes mellitus were enrolled in
the study over a 9-month period. Breeds included domestic shorthair
(n =2), domestic longhair (1 = 2), and Siamese (1 = 1). Age at enroll-
ment ranged from 5 to 10 y (median: 8 y). Four cats were castrated
males and 1 was a spayed female. Median body weight of enrolled
cats was 6.7 kg (range: 3.2 to 7.8 kg) with a median BCS of 7 (range:
3 to 8) based on a 9-point scale.

Comorbidities included dental disease in 2 cats, hypertrophic
cardiomyopathy in 2 cats, and inflammatory bowel disease and
asthma in 1 cat. One of the 2 cats with hypertrophic cardiomyopathy
was receiving clopidogrel and lisinopril. This cat also had concur-
rent inflammatory bowel disease that was controlled with diet and
probiotic therapy, as well as asthma that was managed with envi-
ronmental modification.

Cats had been receiving insulin treatment for a median of 86 d
(range: 76 to 318 d) before enrollment. Four cats were on prescription
diets formulated for diabetic cats. One cat was on a commercially
available feline maintenance diet (dry and canned) as previous
attempts to transition to a diabetic diet resulted in hyporexia. All
cats were receiving insulin glargine, SQ, q12h. At Day 0, the median
insulin dose was 0.67 U/kg body weight (BW) (0.53 to 1.56 U/kg
BW), q12h.

Baseline diagnostics

On Day 0, CBC results were within normal limits for all enrolled
cats (data not shown). Serum biochemistry parameters are pre-
sented in Table I. All cats were hyperglycemic. One cat had an ALT
1.07 times the upper reference range that was unchanged from 2 mo
earlier. Urinalyses revealed glucosuria in all cats, but results were
otherwise unremarkable. No cats had ketonuria and urine cultures
were negative for all cats. Serum total thyroxine concentrations
were assessed in all cats before enrollment in the study and were
within normal limits (median: 2.2 pg/L; range: 1.2 to 2.4 ug/L).
The median serum B-OHB concentration was 0.14 mmol/L (range:
0.00 to 0.18 mmol/L) and the median fructosamine concentration
was 507 pmol/L (range: 410 to 594 nmol/L). The median mean blood
glucose (MBG) concentration during the in-hospital blood glucose
curve (BGC) was 380 mg/dL (range: 312 to 479 mg/dL).

Response to treatment with bexagliflozin

The MBG concentration obtained from the in-hospital BGCs
decreased significantly during the 4-week study period (P = 0.0224)
(Figure 1). The median decrease of MBG from the blood glucose
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Figure 1. Serial blood glucose concentrations of the blood glucose
curves (BGCs) of diabetic cats (N = 5) before (Day 0) and after receiv-
ing oral bexagliflozin daily for 2 wk (Day 14) and 4 wk (Day 28) during
the 4-week study period. Dots represent the mean blood glucose (MBG)
concentration obtained from the 10-hour BGCs of each cat on Days 0, 14,
and 28. Horizontal line represents median values of the MBG concentra-
tion obtained during the 10-hour BGC of all cats on Days 0, 14, and 28.

curves (BGCs) in this group of cats was 193 mg/dL (range: 81 to
313 mg/dL). The serum fructosamine concentration decreased in
4 of the 5 cats with a median decrease of 152 umol/L (range: 103 to
241 umol/L), although this did not reach statistical significance
(P = 0.1165; Figure 2).

Insulin dose was decreased significantly in all cats during
the study period (P = 0.015; Figure 3). The median insulin dose
decreased 0.55 U/kg BW (range: 0.52 to 0.99 U/kg BW). Insulin
was discontinued in 2 of the 5 cats on Day 14 (Figure 3). The
median B-OHB concentration increased 0.33 mmol/L (range: 0.00 to
1.31 mmol/L), which was not statistically significant (P = 0.52;
Figure 4).

Serum biochemistry parameters were compared on Days 0, 14,
and 28 and are shown in Table I. The median serum glucose concen-
tration decreased significantly during the study period (P = 0.0193).
Total calcium concentration increased during the study period
(P =0.0429), but the total calcium concentration in all cats remained
within the reference range. None of the cats was classified as
hypercalcemic (total calcium = 12.0 mg/dL). Alkaline phosphatase
(ALP) decreased significantly during the study period (P = 0.0193),
whereas the anion gap increased significantly (P = 0.0474). Anion
gap increased in 4 of the 5 cats, with mild elevations (= 23.0 mEq/L)
at Day 28 in all but 1 cat. This cat had a slightly elevated anion gap
at Day 0 (25 mEq/L), which further increased during the study to
34 mEq/L on Day 28. No statistically significant changes occurred
in any other laboratory parameters.

All cats completed the study. Compliance was excellent with no
cat reported to miss any bexagliflozin administration and there were
no leftover tablets at the end of the trial when the owners were asked
to return the prescription provided for the 28-day study. No cat had
any documented episodes of hypoglycemia assessed during at-home
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Figure 2. Fructosamine concentrations (median) of diabetic cats
(N = 5) before (Day 0) and after receiving oral bexagliflozin daily for
2 wk (Day 14) and 4 wk (Day 28) during the 4-week study period. Dots
represent the MBG concentration. Horizontal line represents median.

or in-hospital blood glucose monitoring or reported clinical signs
consistent with hypoglycemia during the study period.

The owners of 3 cats reported that clinical signs were resolved at
the end of the 28-day study period. Clinical signs reported in the
remaining 2 cats included polyuria, polydipsia, and polyphagia,
although these were reportedly improved based on subjective client
assessment. Weight loss stopped in 3 cats during the study period,
whereas the remaining 2 cats lost 0.09 kg and 0.25 kg, which was a
percentage weight loss of 2.3% and 3.8%, respectively. These changes
in body weight were not statistically significant (P = 0.6376). There
was no change in body condition score (BCS) during the 28-day
study period in any of the cats.

Adverse effects

Given our secondary aim, we evaluated patients to determine
if any adverse effects were noted during this study. No significant
adverse effects occurred in any cats during this study. No cat had
to be discontinued early from the study due to adverse effects or
difficulty administering bexagliflozin orally. All cats continued to
maintain a good appetite during the study period. One cat with
a prior history of severe pancreatitis developed mild hyporexia
on the last day of the study (Day 28). This cat also experienced a
marked, progressive increase in triglyceride serum concentration
at Day 14 (4277 mg/dL) and Day 28 (7140 mg/dL), compared to
Day 0 (208 mg/dL), as well as increases in B-OHB concentrations
from Day 0 (0.15 mmol/L) to Day 28 (1.46 mmol/L).

Long-term follow-up

Insulin was discontinued in 2 cats during the study. One of these
cats continued to receive bexagliflozin for over 2 y and was receiv-
ing this medication as sole therapy when this article was submitted.
The other cat received bexaglifozin for an additional 5 wk until it
was stopped and insulin was restarted due to the development of
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Figure 3. Insulin dose (median) administered every 12 h to diabetic cats
(N = 5) before (Day 0) and after receiving oral bexagliflozin daily for
2 wk (Day 14) and 4 wk (Day 28) during the 4-week study period. Dots
represent the MBG concentration. Horizontal line represents median.

small bowel diarrhea that the owner reported as moderately severe.
The diarrhea resolved after bexagliflozin was discontinued. This cat
had a history of inflammatory bowel disease and prior episodes of
diarrhea.

The cat receiving 10 mg of bexagliflozin once daily continued
to require insulin therapy for the duration of the 4-week study
period. On completion of the study, the dosage of bexagliflozin was
increased to 15 mg/d and insulin was discontinued, with success-
ful management of diabetes for a further 17 mo until an episode of
clinically suspected pancreatitis resulted in the need to supplement
with 1 U of insulin glargine twice daily to control hyperglycemia.

The fourth cat in this study continued on 1 U of insulin twice daily
in addition to bexagliflozin until hyporexia developed at Day 28.
Immediately after completion of the study, bexagliflozin was discon-
tinued and insulin was increased to 2 U twice daily, which resolved
the hyporexia. One month after completion of this study, bloodwork
revealed marked hypertriglyceridemia (1643 mg/dL) and this cat
was gradually increased to 4 U of glargine twice daily, which resulted
in ongoing control of clinical signs of diabetes mellitus.

The fifth cat was continued on 2 U of glargine twice daily in
addition to bexagliflozin after completion of the study due to
ongoing clinical improvement of diabetes mellitus. Although bexa-
gliflozin was ultimately discontinued due to concerns about diar-
thea, the diarrhea did not improve. The insulin dosage was gradually
increased to 4 U twice daily after bexagliflozin was discontinued.

Our results showed that the oral administration of the SLGT2
inhibitor, bexagliflozin, significantly lowered blood glucose and
insulin dose in poorly regulated diabetic cats over a 28-day period.
Insulin was discontinued in 2 out of 5 cats. Bexagliflozin was well-
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Figure 4. Beta-hydroxybutyrate ([3-OHB) values (median) of diabetic cats
(N = 5) before (Day 0) and after receiving oral bexagliflozin daily for
2 wk (Day 14) and 4 wk (Day 28) during the 4-week study period. Dots
represent the MBG concentration. Horizontal line represents median.
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tolerated by the cats and administration compliance was excellent
during the study period. Our results therefore suggest that bexa-
gliflozin may have potential promise in managing feline diabetes.

Although serum fructosamine concentration decreased in 4/5 cats
during the study period, this decrease did not reach statistical sig-
nificance. This could be due to the small number of cats in this study
and lack of power to reach statistical significance. Additionally, fruc-
tosamine concentrations can vary among individual cats and may
be influenced by non-diabetic factors, including body weight, sex,
serum protein concentration, and hydration status (22,23).

Three cats in the study did experience asymptomatic ketosis
as evidenced by elevations in B-OHB during the study. This is
not unexpected as mild elevations of B-OHB would likely result
from decreased exogenous insulin until beta cell recovery and
improvement in endogenous insulin secretion occurs (24). Given
the mechanism of action of SGLT?2 inhibitors, the body must be able
to produce some endogenous insulin to allow complete withdrawal
of exogenous insulin or else ketosis will ensue.

In light of this potential risk, it is advised that ketones be moni-
tored in cats receiving SGLT2 inhibitors, especially if there are
signs of illness. Although the elevations in B-OHB in this group
of cats were not high enough to be considered clinically signifi-
cant, we cannot rule out the possibility that ketonemia may have
contributed to the hyporexia observed in 1 cat at the end of the
study. This cat also experienced marked hypertriglyceridemia at
Day 28, however, which may have contributed to clinical signs of
hyporexia. Hypertriglyceridemia in this cat may have been due
to lack of adequate insulin production. Although we cannot rule
out the possibility that hypertriglyceridemia is an adverse effect
related to the use of SGLT2 inhibitor in cats, SGLT2 inhibitors have
been shown to reduce serum triglyceride levels in humans and
mice (25,26).
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In clinical trials of SGLT2 inhibitors in humans with type-2 diabe-
tes mellitus, the risk of hypoglycemia is rare due to the selectivity of
these drugs. SGLT1 function is preserved as are counter-regulatory
mechanisms that prevent hypoglycemia, including decreased insu-
lin secretion and increased glucagon levels. However, the risk of
hypoglycemia increases with co-administration of sulfonylureas or
insulin (27,28). Since the cats in this study were receiving insulin in
addition to bexagliflozin, the risk of hypoglycemia was deemed to be
higher. The insulin dose was therefore reduced by 50% at the onset
of enrollment before Day 0. The dosage of insulin was subsequently
titrated further based on at-home blood glucose monitoring and
in-hospital BGC.

As osmotic diuresis accompanies glycosuria, urine output
often increases during treatment with SGLT2 inhibition in human
patients (29). This side effect has also been reported in healthy
cats (17). Unexpectedly, 3/5 cats in this study had client-reported
resolution of polyuria and polydipsia and no cat had worsening of
these signs. Two of the 3 cats with resolution of polyuria and poly-
dipsia were taken off insulin and improvement in hyperglycemia
may have helped control these signs.

Because of the presence of SGLT1 in the small intestine, diar-
rhea occurs with nonselective SGLT2 inhibitors but is not expected
to occur with highly selective SGLT2 inhibitors such as bexa-
gliflozin (27,30). One cat with a history of inflammatory bowel dis-
ease experienced diarrhea when bexagliflozin was continued beyond
the study period. The diarrhea resolved in this cat when the drug
was discontinued. One cat had a mildly elevated anion gap on Day 0
that increased moderately during the study. This cat was reportedly
doing clinically well during the study, although continued signs of
polyphagia, polyuria, and polydipsia were reported. This cat also
had an increase in blood urea nitrogen during the study, potentially
indicating pre-renal azotemia due to progressive dehydration that
may have contributed to an elevated anion gap.

This study had several limitations. The sample size was small and
therefore the study may have been underpowered to detect differ-
ences in some parameters. A second limitation was the fact that the
first cat enrolled in the study received a lower dose (10 mg) than the
other cats (15 mg). The dose was increased after industry-sponsored
data from the drug manufacturer suggested that urine glucose excre-
tion was maximal at 15 mg. Despite the possibility that 1 cat’s dose
was not optimized, there was a statistically significant decrease in
the median blood glucose concentration and in insulin dose over the
course of the study. It is of note that the cat on this lower dose was
later changed to 15 mg once daily and achieved adequate glycemic
control after the study ended.

A third limitation was the lack of a control group in this study.
A control group would have helped to support the fact that the
findings were directly due to bexagliflozin treatment, rather than
other explanatory factors. Given that our goal was to establish a
proof of concept for the use of bexagliflozin in diabetic cats, we
aimed to collect comprehensive baseline data in an effort to provide
valuable information for use in future larger studies to evaluate
clinical use of bexagliflozin and potentially other SGLT2 inhibitors
in diabetic cats. Therefore, the addition of a control group was not
sought after and would not be expected to alter our findings in
this small population. Nevertheless, future studies should focus on

a larger population with placebo controls and ideally be double-
blinded.

A fourth limitation was that the drug was used in cats with poorly
regulated diabetes mellitus. Although this was the group we selected
for, monitoring glycemic control in newly diagnosed diabetic cats
may have yielded different results. The fifth limitation was the short
duration of this study. Further studies evaluating SGLT2 inhibitors
over a longer period would help to identify when the maximal
effects on glucose regulation occur and if adverse effects are noted
with long-term use.

In conclusion, bexagliflozin appears to be effective in lowering
blood glucose and the dose of insulin required in cats with poorly
controlled diabetes mellitus receiving conventional therapy. Further
studies are warranted.
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