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ABSTRACT
Objective: To summarize the therapeutic effect and 
safety of bexagliflozin in patients with type 2 diabetes 
(T2D).
Materials and methods: Randomized controlled trials 
(RCTs) involving patients with T2D receiving bexagli-
flozin in the intervention arm and either a placebo 
or any active comparator in the control arm were 
searched through electronic databases. The primary 
outcome was the change from baseline (CFB) in gly-
cated hemoglobin (HbA1c), and secondary outcomes 
included CFB in body weight, blood pressure, lipids, 
and adverse events. RevMan web was used to conduct 
meta-analysis using random-effects models.

Results: From 146 initially screened articles, data from 
nine RCTs involving 4,330 subjects were analyzed. 
Bexagliflozin outperformed placebo in terms of HbA1c 
reductions [standardized mean difference –0.55%, 95% 
CI (–0.68 to –0.42), p < 0.00001, I2 = 67%]; the degree 
of HbA1c reduction was similar whether bexagliflozin 
was used as monotherapy or as an add-on therapy. 
Higher proportions of subjects achieved HbA1c < 7% 
with bexagliflozin than in with placebo [odds ratio 2.73, 
95% CI (1.80 to 4.14), p < 0.00001, I2 = 52%]. The CFB 
in HbA1c was identical with bexagliflozin and active 
comparators. Bexagliflozin had the additional benefits of 
reducing body weight and blood pressure and increasing 
HDL-C. Bexagliflozin and placebo had identical adverse 
event profiles. Compared to the active comparators, 
bexagliflozin imparted a lower risk of hypoglycemia and 
a higher risk of genital mycotic infection.
Conclusions: The results of the meta-analysis support 
the convincing glycemic efficacy and safety profile of 
bexagliflozin in managing T2D.
PROSPERO registration number: CRD42024498201. 
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Introduction
Sodium-glucose cotransporter (SGLT)-2 inhibitors 

(SGLT2is) are recommended as part of the glucose-
lowering regimen, regardless of glycemic control status 
and metformin use, for patients with type 2 diabetes 
(T2D) who have established atherosclerotic cardiovas-
cular disease (ASCVD), indicators of high ASCVD risk, 
heart failure, or chronic kidney disease (CKD) [1]. The 
use of SGLT2is is increasing globally, especially among 
populations at higher risk for ASCVD [2, 3]. As of now, 
there are five SGLT2is: canagliflozin, dapagliflozin, em-
pagliflozin, ertugliflozin, and bexagliflozin, all approved 
by the United States Food and Drug Administration 
for use in adults with T2D; bexagliflozin is the newest 
among these, having been approved in January 2023 
[4]. Many randomized controlled trials (RCTs) and 
observational studies have reported the efficacy and 
safety of bexagliflozin in patients with T2D. However, 
marked heterogeneities exist in the efficacy and safety 
outcome data [5–13]. While some meta-analyses have 
summarized the efficacy and safety of bexagliflozin, 
they have not included all available RCTs [14–17]. The 
meta-analyses conducted by Patoulias et al. [14] and 
McMurray et al. [15] addressed only the cardiovascular 
safety of bexagliflozin in patients with T2D. Pasqualotto 
et al. [16] analyzed six RCTs in their meta-analysis; all 
are placebo-controlled trials [5, 7, 8, 10–12], but they 
did not include active comparator-controlled RCTs [6, 
9, 13]. Dholariya et al. [17] mentioned eight RCTs in the 
flow diagram for study retrieval and inclusion in the 
meta-analysis; they ultimately analyzed five of the RCTs 
in the forest plot for the primary outcome [5, 7, 10–12]. 
The published meta-analyses did not perform separate 
analyses of placebo and active comparators to com-
pare with bexagliflozin and they failed to analyze the 
efficacy of bexagliflozin when used as monotherapy or 
add-on therapy. Consequently, it became imperative to 
conduct a new meta-analysis incorporating the findings 
of the latest RCTs to gain a more comprehensive un-
derstanding of the efficacy and safety of bexagliflozin 
in patients with T2D.

Materials and methods 
This meta-analysis complied with the guidelines 

outlined in the Cochrane Handbook for Systematic 
Reviews of Interventions and the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) checklists [18]. The systematic review and 
meta-analysis was registered in PROSPERO, with a reg-
istration number CRD42024498201. 

A thorough investigation was conducted by search-
ing multiple databases and registers, such as MEDLINE 
(via PubMed), Scopus, Google Scholar, Cochrane 

Central Register, International Clinical Trials Registry 
Platform (ICTRP), and ClinicalTrials.gov. The search cov-
ered these sources’ inception until April 30, 2024. The 
search strategy utilized a Boolean approach with the 
terms (bexagliflozin) AND (type 2 diabetes); the search 
terms were applied to titles and abstracts only. A thor-
ough and careful search was conducted to find any 
recently published or unpublished clinical trials in Eng-
lish. This search included examining references within 
the RCTs included in this study and relevant journals.

The selection of RCTs for this meta-analysis was 
based on the PICO criteria. The patient population (P) 
consisted of individuals with T2D; the intervention (I) 
was the administration of bexagliflozin for managing 
T2D; the control (C) included individuals receiving ei-
ther a placebo or another approved oral anti-diabetic 
drugs (OADs); and the outcomes (O) included glycated 
hemoglobin (HbA1c). This analysis included RCTs with 
a minimum 12-week duration with study subjects aged 
≥ 18 years and a diagnosis of T2D. The trials had at 
least two treatment arms/groups, with one receiving 
bexagliflozin as monotherapy or as part of a standard 
diabetes treatment regimen and the other receiving 
a placebo or alternative OAD, alone or in combination. 
Exclusion criteria excluded animal or healthy human 
trials, nonrandomized trials, retrospective studies, case 
reports, letters to editors, articles lacking data with 
outcomes of interest, and RCTs < 12 weeks in duration.

The primary outcome of this meta-analysis was the 
change from baseline (CFB) in HbA1c levels. Additional 
outcomes encompassed the percentage of study sub-
jects achieving HbA1c < 7.0% at the end of the trial 
and CFB in fasting plasma glucose (FPG), body weight, 
systolic and diastolic blood pressure (BP), hematocrit 
(Hct), lipid parameters from baseline to the end of the 
trial, and adverse events (AEs). The analyses of the out-
comes were stratified according to whether the control 
group received a placebo, which constituted the pla-
cebo control group (PCG), or an active comparator (any 
OAD), which comprised the active control group (ACG).

Data extraction was independently conducted by 
four review authors using standardized data extraction 
forms, with details provided elsewhere [19]. The han-
dling of missing data has also been elaborated upon 
in the same source [19]. Four authors independently 
performed the risk of bias (RoB) assessment using the 
RoB tool in the Review Manager (RevMan) computer 
program, version 7.2.0. [20]. Specific biases have been 
outlined elsewhere [19].

For analysis, HbA1c levels were presented as per-
centages (%); the International System of Units (SI units) 
were used for other variables. The results obtained from 
studies implemented with varying units were converted 
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for optimal consistency by applying appropriate con-
version factors. The results of the outcomes were ex-
pressed as standardized mean differences (SMDs) or 
mean differences (MDs) for continuous variables and 
as odds ratios (ORs) or risk ratios (RRs) for dichoto-
mous variables with 95% confidence intervals (CIs). 
Forest plots were created using the RevMan computer 
program, version 7.2.0. [20], that portrayed the com-
parison of SMD (or MD) and OR (or RR) for primary 
and secondary outcomes, as appropriate, between the 
bexagliflozin (experimental drug) and control groups 
(PCG or ACG) in the included studies. Random effects 
analysis models were chosen for the review to account 
for the expected heterogeneity arising from differences 
in population characteristics and research durations. 
The inverse variance statistical method was applied for 
all instances. The results included forest plots incorpo-
rating data from at least two RCTs. A significance level 
of p < 0.05 was used. 

The evaluation of heterogeneity was initially per-
formed by analyzing forest plots. Afterward, a Chi2 
test was conducted with N-1 degrees of freedom and 
a significance level of 0.05 to ascertain the statistical 
significance. Additionally, the I2 test was utilized in the 
further analysis [21]. The details of interpreting I2 values 
have already been elaborated elsewhere [19]. 

The Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) methodology as-
sessed the quality of evidence about each meta-analysis 
outcome [22]. The process of creating the summary 
of findings (SOF) table and evaluating the quality of 
evidence as “high,” “moderate,” “low,” or “very low” 
has been previously described [19]. The assessment of 
potential publication bias (small-study effect bias) using 
a funnel plot was not feasible due to the small number 
(less than ten) of RCTs included in the study [23].

Results

Search results
The study selection process is illustrated in Supple-

mentary Figure 1. Initially, 146 articles were identified; 
following the screening of titles and abstracts and 
subsequent full-text reviews, the number of studies 
considered for this meta-analysis was narrowed to 11. 
Detailed evaluation led to the inclusion of nine RCTs 
involving 4,330 subjects with T2D, which met all the 
inclusion criteria [5–13]. Two studies were excluded be-
cause they were conducted on animals (cats) [24, 25].

Study characteristics
In this meta-analysis, which included nine RCTs, 

subgroup analyses were conducted based on the nature 

of the control group, either PCG or ACG. Only two RCTs 
were phase 2 trials; [7, 8] the remaining seven were 
phase 3 [5, 6, 9–13]. Six RCTs that included a placebo 
in the control group were analyzed in the PCG [5, 7, 8, 
10–12]. Three RCTs that included an OAD in the control 
group were analyzed in the ACG [6, 9, 13]. Sitagliptin 
100 mg once daily [6], glimepiride 2–6 mg once daily,[9] 
and dapagliflozin 10 mg once daily [13] were used as 
the active comparator in these three ACG-controlled 
studies. All studies used bexagliflozin at a dosage of 
20 mg once daily in the intervention arm. One study 
(Halvorsen 2020) had two additional intervention arms 
of bexagliflozin, 5 mg and 10 mg, once daily; data 
from the bexagliflozin 20 mg arm was included in the 
meta-analysis [8]. The details of the included and ex-
cluded studies are shown in Table 1 and Supplementary 
Table 1, respectively.

Risk of bias in the included studies
The bias risk across the nine studies included in the 

meta-analysis is depicted in Supplementary Figure 2. 
All nine studies (100%) exhibited a low risk of selec-
tion bias, performance bias, detection bias, attrition 
bias, and reporting bias. The “other bias” category 
encompassed exploring funding sources, particularly 
those from pharmaceutical companies, affiliations with 
pharmaceutical organizations, and potential conflicts 
of interest. All studies (100%) had a high risk of other 
biases. The detailed process of bias risk assessment is 
available as a supplementary file (Suppl. Tab. 2). 

Grading of the results
The grades for the certainty of evidence of the key 

outcomes of this meta-analysis are given in the SoF 
table (Suppl. Tab. 3).

Effect of bexagliflozin on the glycemic param-
eters

HbA1c
Bexagliflozin outperformed placebo in terms of 

HbA1c reductions [SMD –0.55%, 95% CI (–0.68 to 
–0.42), p < 0.00001, I2 = 67%, moderate certainty of 
evidence] (Fig. 1A). In subgroup analysis, bexagliflozin 
was similarly effective (p = 0.12, I2 = 57.9%) when 
it was used either as add–on therapy to background 
anti–hyperglycemic agents [SMD –0.47%, 95% CI (–0.54 
to –0.39), p < 0.00001, I2 = 0%] or as monotherapy 
[SMD –0.67%, 95% CI (–0.92 to –0.42), p < 0.00001, 
I2 = 69%] (Suppl. Fig. 3A). In the placebo-controlled 
RCTs, greater HbA1c reduction (p = 0.0002, I2 = 92.6%) 
was achieved with bexagliflozin in phase 2 trials [SMD 
–0.80%, 95% CI (–0.96 to –0.63), p < 0.00001, I2 = 0%] 
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than in phase 3 trials (SMD –0.46%, 95% CI [–0.53 to 
–0.39], p < 0.00001, I2 = 0%) (Suppl. Fig. 3B). The 
HbA1c reductions in the bexagliflozin group and ACG 
were comparable [SMD 0.02%, 95% CI (–0.07 to 0.11), 
p = 0.60, I2 = 0%] (Fig. 1B).

HbA1c < 7.0%
The proportion of subjects achieving HbA1c < 7% 

was higher in the bexagliflozin arm than in PCG [OR 
2.73, 95% CI (1.80 to 4.14), p < 0.00001, I2 = 52%, 
moderate certainty of evidence] (Fig. 1C).

 Figure 1. Forest Plot Highlighting (A) the change from baseline in HbA1c, bexagliflozin vs. placebo control group (PCG); (B) 
the change from baseline in HbA1c, bexagliflozin vs. active control group (ACG); and (C) the proportion of the study subjects 
who achieved HbA1c < 7.0%, bexagliflozin vs. PCG
CI — confidence interval; HbA1c — glycated hemoglobin; SE — standard error; SMD — standardized mean differences



A.B.M. Kamrul-Hasan et al.,  Efficacy and Safety of Bexagliflozin in T2D

7

FPG
In FPG reduction, bexagliflozin was superior to 

both PCG [SMD –1.31 mmol/L, 95% CI (–1.61 to –1.02), 
p < 0.00001, I2 = 61%] (Suppl. Fig. 4A) and ACG [SMD 
–0.30 mmol/L, 95% CI (–0.50 to –0.09), p = 0.004, 
I2 = 0%] (Suppl. Fig. 4B).

Effect of bexagliflozin on body weight
Greater reductions in body weight were achieved 

with bexagliflozin compared to both PCG [SMD 
–1.93 kg, 95% CI (–2.47 to –1.39), p < 0.00001, 
I2 = 72%, moderate certainty of evidence] (Suppl. 
Fig. 5A) and ACG  [SMD –2.37 kg, 95% CI (–4.61 to 
–0.13), p = 0.04, I2 = 97%] (Suppl. Fig. 5B). 

Effect of bexagliflozin on blood pressure
Reductions in SBP were higher in the bexagliflozin 

arm than the PCG arm [SMD –4.49 mmHg, 95% CI 
(–6.12 to –2.86), p < 0.00001, I2 = 40%, high cer-
tainty of evidence] (Suppl. Fig. 6A). Bexagliflozin and 
ACG achieved comparable reductions in SBP [SMD 
–2.67 mmHg, 95% CI (–5.76 to 0.42), p = 0.09, 
I2 = 71%] (Suppl. Fig. 6B). Bexagliflozin also outper-
formed PCG in lowering DBP [SMD –1.37 mmHg, 95% 

CI (–2.28 to –0.45), p = 0.004, I2 = 15%, high certainty 
of evidence] (Suppl. Fig. 6C). 

Safety
Comparable CFB in low-density lipoprotein choles-

terol (L-DLC) was achieved with bexagliflozin and PCG 
[MD 0.07 mmol/L, 95% CI (–0.03 to 0.27), p = 0.18, 
I2 = 0%] (Suppl. Fig. 7A). Increments in high-density 
lipoprotein cholesterol (H-DLC) were higher with bexa-
gliflozin than PCG [MD 0.09 mmol/L, 95% CI (0.06 to 
0.12), p < 0.00001, I2 = 0%, high certainty of evi-
dence] (Suppl. Fig. 7B). A higher increment in Hct from 
baseline was observed in bexagliflozin than PCG [MD 
2.33%, 95% CI (1.06 to 3.60), p = 0.0003, I2 = 83%] 
(Suppl. Fig. 7C).  

Bexagliflozin and PCG were associated with similar 
risks of any treatment-emergent AEs (TEAEs), treat-
ment-related AEs, AEs leading to treatment discontinu-
ation, AEs leading to study withdrawal, serious AEs, 
AEs leading to death, hypoglycemia, genital mycotic 
infection (GMI), urinary tract infection (UTI), upper re-
spiratory tract infection, nasopharyngitis, headache, 
polyuria, pollakiuria, arthralgia, back pain, fracture, 
nausea, and diarrhea (Tab. 2). Compared to ACG, 

Table 2. The Results of Safety Outcomes in the Meta-Analysis (Bexagliflozin vs. PCG)

Safety variables No. of RCTs  

[Ref. no.]

No. of participants with outcome/ 

/participants analyzed (n)

I2 (%) Pooled effect size, 

RR [95% CI]

P-value

Bexagliflozin arm Placebo arm

Any TEAEs 6 [5, 7, 8, 10–12] 1085/1807 714/1163 0 0.97 [0.91, 1.23] 0.87

Any treatment-related AEs 2 [5, 10] 76/315 54/314 0 1.40 [1.04, 1.88] 0.03

AEs leading to treatment  

discontinuation 

2 [5, 10] 7/315 9/314 0 0.77 [0.28, 2.09] 0.61

AEs leading to study  

withdrawal

3 [5, 7, 10] 6/460 6/455 29 1.04 [0.22, 4.82] 0.96

Serious AEs 5 [5, 7, 8, 11, 12] 391/1649 230/1004 21 0.86 [0.57, 1.28] 0.45

AEs leading to death 5 [5, 7, 8, 10, 11] 40/1669 26/1094 0 0.77 [0.48, 1.25] 0.30

Hypoglycemia 5 [5, 7, 8, 10, 11] 544/1669 310/1094 0 0.97 [0.87, 1.09] 0.63

GMI 3 [5, 7, 10] 10/460 3/455 0 2.35 [0.63, 8.73] 0.20

UTI 6 [5, 7, 8, 10–12] 174/1807 103/1163 0 1.02 [0.81, 1.29] 0.85

Upper RTI 3 [8, 11, 12] 117/1347 58/708 0 1.03 [0.76, 1.39] 0.86

Nasopharyngitis 4 [5, 8, 10, 11] 119/1524 68/953 0 1.07 [0.80, 1.44] 0.66

Headache 3 [7, 8, 12] 13/359 16/282 0 0.64 [0.31, 1.31] 0.22

Polyuria 4 [5, 8, 10, 12] 36/529 13/455 28 2.18 [0.97, 4.90] 0.06

Pollakiuria 2 [8, 10] 5/234 0/231 0 5.80 [0.70, 47.96] 0.10

Arthralgia 3 [5, 8, 11] 59/1366 35/794 9 0.98 [0.60, 1.62] 0.94

Back pain 2 [8, 11] 66/1209 34/639 0 0.98 [0.66, 1.47] 0.93

Fracture 2 [5, 10] 8/315 6/314 0 1.27 [0.46, 3.49] 0.64

Nausea 4 [5, 8, 11, 12] 67/1504 52/863 0 0.73 [0.51, 1.05] 0.09

Diarrhea 3 [8, 11, 12] 77/1347 38/708 32 0.84 [0.40, 1.77] 0.65

AE — adverse event; CI — confidence interval; GMI — genital mycotic infection; PCG — placebo control group; RCT — randomized controlled trials; RR — 
risk ratio; RTI — respiratory tract infection; TEAE — treatment-emergent adverse event; UTI — urinary tract infection
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bexagliflozin imparted a lower risk of hypoglycemia (RR 
0.55 [0.40, 0.75], p = 0.0002, I2 = 0%) and a higher risk 
of GMI [RR 5.73 (2.13, 15.41), p = 0.0005, I2 = 0%]. 
TEAEs, treatment-related AEs, AEs leading to treatment 
discontinuation, AEs leading to study withdrawal, seri-
ous AEs, AEs leading to death, UTI, nasopharyngitis, 
polyuria, fracture, and rash were comparable between 
bexagliflozin and ACG (Tab. 3). 

Sensitivity analysis
Leave-one-out sensitivity analyses were performed 

for all outcomes to detect the changes in the statistical 
significance levels and significant changes in heteroge-
nicity (at least 2-step change); the results of the analyses 
for major outcomes are provided as a supplementary 
file (Suppl. Tab. 4A–4N). There were no changes in the 
statistical significance levels of efficacy outcomes of 
bexagliflozin vs. PCG. For the outcome HbA1c < 7.0%, 
the heterogenicity among the studies was reduced  
(I2 = 52% to I2 = 0%) after removing the study Halvorsen 
2023b. The risk of polyuria significantly increased in the 
bexagliflozin group than in the PCG when Halvorsen 
2023b was omitted. There were no changes in the 
statistical significance levels of other safety outcomes 
of bexagliflozin vs. PCG. The statistical significance 
levels of efficacy outcomes of bexagliflozin vs. ACG 
did not change for HbA1c and SBP. The superiority of 
bexagliflozin over ACG was lost: for FPG after removing 

Table 3. The Results of Safety Outcomes in the Meta-Analysis (Bexagliflozin vs. ACG)

Safety variables No. of RCTs  

[ref. no.]

No. of participants with outcome/ 

/participants analyzed (n)

I2 (%) Pooled effect size, 

RR [95% CI]

P-value

Bexagliflozin arm Active control arm

Any TEAEs 3 [6, 9, 13] 389/607 413/609 12 0.96 [0.89, 1.04] 0.32

Any treatment-related AEs 3 [6, 9, 13] 166/607 141/609 41 1.19 [0.92, 1.56] 0.19

AEs leading to treatment 

discontinuation

2 [6, 13] 8/394 5/396 70 1.60 [0.14, 18.38] 0.71

AEs leading to study with-

drawal

3 [6, 9, 13] 10/607 12/609 63 0.84 [0.16, 4.55] 0.84

Serious AEs 2 [9, 13] 34/416 33/416 0 1.03 [0.65, 1.62] 0.91

AEs leading to death 3 [6, 9, 13] 2/607 0/609 0 3.02 [0.31, 28.87] 0.34

Hypoglycemia 3 [6, 9, 13] 49/607 89/609 0 0.55 [0.40, 0.75] 0.0002

GMI 2 [6, 9] 26/404 4/406 0 5.73 [2.13, 15.41] 0.0005

UTI 3 [6, 9, 13] 49/607 35/609 44 1.38 [0.75, 2.52] 0.30

Nasopharyngitis 2 [6, 9] 44/404 54/406 38 0.81 [0.50, 1.31] 0.39

Polyuria 2 [6, 9] 21/404 11/406 0 1.87 [0.91, 3.82] 0.09

Fracture 2 [6, 9] 4/404 3/406 0 1.25 [0.30, 5.17] 0.76

Rash 2 [6, 9] 7/404 7/406 0 1.17 [0.40, 3.45] 0.78

ACG — active control group; AE — adverse event; CI — confidence interval; GMI — genital mycotic infection; RCT — randomized controlled trials; RR — risk 
ratio; TEAE — treatment-emergent adverse event; UTI — urinary tract infection

Halvorsen 2019a, for body weight after removing either 
Halvorsen 2019a or Halvorsen 2023a, and for hypo-
glycemia and GMI after removing Halvorsen 2023a. 
Removing Xie 2024 resulted in a significantly increased 
risk for UTI in bexagliflozin versus ACG.  

Discussion
The present meta-analysis incorporated the results 

of RCTs of bexagliflozin in T2D available to date. It 
highlights the glycemic efficacy and adverse events of 
bexagliflozin compared to a placebo and other OADs 
used as monotherapy or add-on therapy to other 
glucose-lowering drugs. Bexagliflozin is more effec-
tive than placebo and similarly effective to other OADs 
in reducing HbA1c, with comparable AEs except for 
a higher GMI risk than ACG.

Bexagliflozin is a potent and highly selective inhibi-
tor with > 2000-fold selectivity for SGLT2 over SGLT1 
[26]. This meta-analysis demonstrated 0.55% greater 
reductions in HbA1c from baseline with bexagliflozin 
than the placebo. In the meta-analyses of placebo-
controlled trials, placebo-subtracted weighted MDs 
of HbA1c were –0.46% for dapagliflozin, –0.63% for 
canagliflozin 100 mg, –0.80% for canagliflozin 300 mg, 
–0.61% for empagliflozin 10 mg, and –0.63% for em-
pagliflozin 25  mg [27, 28]. Yang et al. [29], in their 
meta-analysis, demonstrated higher HbA1c reductions 
with other SGLT2is when used as monotherapy than 



A.B.M. Kamrul-Hasan et al.,  Efficacy and Safety of Bexagliflozin in T2D

9

add-on therapy. The present meta-analysis demonstrat-
ed similar HbA1c-lowering efficacy as monotherapy 
and add-on therapy. Bexagliflozin was as good as other 
SGLT2 inhibitors in reducing FPG and the percentage 
of people achieving HbA1c < 7% [27, 28, 30]. Addi-
tionally, the comparative HbA1c reductions and higher 
FPG reductions achieved with bexagliflozin than other 
OADs, including sitagliptin and glimepiride, further 
support the glycemic efficacy of bexagliflozin. The 
greater HbA1c reduction observed with bexagliflozin 
in the placebo-controlled phase 2 trials compared to 
phase 3 trials may be attributed to the limited number 
of phase 2 trials, which had smaller sample sizes and 
were of shorter duration. 

SGLT2 inhibitors reduce body weight from 1 to 
5 kg. Weight loss induced by SGLT2is might be directly 
related to volume depletion and glucose excretion in 
the kidneys by SGLT2is, resulting in noticeable calorie 
loss [31]. In this meta-analysis, bexagliflozin was simi-
larly effective in weight reduction to other SGLT2is [27, 
28, 30]. BP reduction with SGLT2is occurs due to natri-
uresis and osmotic diuresis initially and to local rennin-
angiotensin system inhibition later [31]. In this meta-
analysis, bexagliflozin showed significant SBP and DBP 
reductions, comparable to other SGLT2is [27, 28, 30, 
31]. SGLT2is are considered to be either lipid-friendly 
or lipid-neutral drugs [31]. This meta-analysis revealed 
a small, non-significant increase in LDLC and a signifi-
cant rise in HDL-C in the bexagliflozin group compared 
to the PCG. In a meta-analysis by Sánchez-García et al. 
[32], canagliflozin, dapagliflozin, and empagliflozin 
were found to significantly increase total cholesterol, 
LDL-C, non-HDLC, and HDL-C, and decrease triglyceride 
levels, compared to placebo. In another meta-analysis, 
Xiong et al. [28] found significantly greater increments 
in both LDLC and HDL-C with canagliflozin 100 mg 
and 300  mg compared to placebo. Such an increase 
in LDL-C may result from natriuresis-induced hemocon-
centration and decreased expression of LDL receptors 
in hepatocytes. The rise in HDL-C and the decrease in 
triglyceride levels could be related to improving insulin 
sensitivity and secretion [32]. The increment in Hct with 
bexagliflozin found in this meta-analysis is supported 
by similar group effects of SGLT2is, as shown in a pre-
vious meta-analysis [33].

The meta-analysis provides quite reassuring safety 
data for bexagliflozin, as shown by no differences 
in AEs, including hypoglycemia, diuretic symptoms, 
GMI, or UTI,  between the bexagliflozin and placebo 
groups. AEs were also comparable between bexa-
gliflozin and ACG, except for higher GMI risk with 
bexagliflozin. Moreover, hypoglycemia risk was lower 
with bexagliflozin than with other OADs used as active 

comparators. The glucose-lowering effects of SGLT2is 
are dependent on blood glucose levels and they are in-
dependent of insulin’s actions; thus, they have minimal 
hypoglycemic potentials [31]. Previous meta-analyses 
also found identical hypoglycemic risks with other 
SGLT2 inhibitors compared to placebo [27, 28, 30]. 
The risk of UTI with bexagliflozin was comparable to 
PCG and ACG in this meta-analysis.  In previous meta-
analyses, UTI risk was not increased with canagliflozin, 
empagliflozin, and ertugliflozin, but dapagliflozin 
imparted a higher UTI risk than placebo [28, 30, 34]. 
According to previous reports, SGLT2is are associated 
with higher risks of GMI [27, 28, 30, 34]. Although 
GMI risk was higher with bexagliflozin than ACG in this 
meta-analysis, the risks were similar with bexagliflozin 
and PCG. Pasqualotto et al. [16], in their meta-analysis, 
also found identical GMI risks in the bexagliflozin and 
placebo groups. 

The main strength of this meta-analysis is the inclu-
sion of a large population from a fairly large number of 
studies. The general quality of the included trials was 
good; all were RCTs and double-blind trials. We have 
separately analyzed the outcomes comparing bexa-
gliflozin with PCG and ACG. Moreover, sub-analyses of 
CFB in HbA1c with bexagliflozin monotherapy versus 
add-on therapy and for phase 2 vs. phase 3 placebo-
controlled RCTs were performed; such reports are 
missing in the previous meta-analyses. Furthermore, 
the meta-analysis included results of all RCTs available 
to date. There are also several limitations. One study 
(NCT02558296) accounted for ~39% of the subjects 
in the meta-analysis, thus driving most outcomes [11]. 
Moderate heterogeneity was observed for the primary 
outcome of HbA1c among the placebo-controlled RCTs, 
and the certainty of evidence generated for HbA1c was 
moderate. Moreover, only three RCTs were available for 
ACG and analyzed in the meta-analysis. Such limited 
data may be challenging to interpret and may require 
careful consideration. Another important limitation 
is that all but one study had follow-up periods of 24 
weeks or less; hence, it is difficult to comment on the 
long-term efficacy and safety of bexagliflozin based on 
the results of this meta-analysis.  

Conclusions
This meta-analysis on the efficacy and safety of 

bexagliflozin provides reassuring data on good glyce-
mic efficacy, tolerability, and safety over an extended 
period of clinical use in a diverse group of patients 
with T2D. Bexagliflozin use was associated with in-
creased GMI risks compared to other OADs but not 
placebo. Longer-duration trials with multi-ethnic 
representation might explore the true potential of 
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the molecule and find its place in the contemporary 
management of T2D. 
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