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Frequency of Genital Infections According to Body Mass Index in
Dapagliflozin-treated Patients with Type 2 Diabetes Mellitus
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transporter 2 inhibitors such as dapagliflozin. Since patients with Type
2 diabetes are at increased risk of genital infections, and obesity is a risk
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Methods Data were pooled from 13 studies of up to 24 weeks’ duration
(dapagliflozin N = 2 360; placebo N = 2 295). Frequency of genital infections was compared between three body mass index subgroups
( < 30, ≥ 30 − < 35 and ≥ 35 kg/m2).
Results Genital infections were reported in 130 (5.5 %) patients receiving dapagliflozin and 14 (0.6 %) patients receiving placebo; none of
which were serious. Genital infections were more common in women
(84/130 [64.6 %]) than in men (46/130 [35.4 %]) treated with dapa
gliflozin. In the body mass index < 30, ≥ 30 − < 35 and ≥ 35 kg/m2 dapa
gliflozin-treated subgroups, 38/882 (4.3 %), 47/796 (5.9 %) and 45/682
(6.6 %) patients presented with genital infections, respectively.
Conclusion Although the frequency was low overall and relatively sim-
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Introduction
Treatment with sodium glucose co-transporter 2 (SGLT2) inhibitors
is associated with an increased incidence of genital infections, such
as vulvovaginitis, balanitis and other related genital infections;
however, in clinical studies, the overall frequency of these events
is generally low (~ 5 %) [1, 2]. Furthermore, data from these studies show that genital infections were more common in women than
in men, and were mostly mild or moderate in intensity [2].
In addition to female gender being a risk factor for genital infections, studies have shown that Type 2 diabetes mellitus (T2DM) and
a history of urinary tract infections (UTIs) or genital infections (from
organisms such as E. coli, Klebsiella sp and Proteus sp and C. albicans,
which typically flourish in the hyperglycaemic environment of
T2DM) can predispose to further UTIs and genital infections [1].
This trend was observed irrespective of whether patients were receiving SGLT2 inhibitor treatment or placebo [1]. However, because

obesity is a potential risk factor for some infections [3], and the
anatomy and physicality of obese patients may predispose them
to genital infections due to increased skin folds and perspiration
creating a hospitable environment for bacterial and mycotic
growth, it could be speculated that people with a higher body
weight receiving SGLT2 inhibitors are at increased risk of genital infections.
Dapagliflozin is a highly selective SGLT2 inhibitor that improves
glycaemic control in people with T2DM by inhibiting renal glucose
reabsorption, resulting in increased glucosuria [4]. We conducted
a pooled analysis to assess the frequency of genital infections according to baseline body mass index (BMI) in people with T2DM
treated with dapagliflozin, to determine whether overweight people have a clinically meaningful increased susceptibility to this adverse event.
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▶Table 1  Demographic and baseline characteristics * .
No genital infection

Age, years

≥ 1 genital infection

Placebo
(N = 2 281)

DAPA 10 mg
(N = 2 227)

Placebo
(N = 14)

DAPA 10 mg
(N = 130)

59.0 (9.9)

58.4 (10.0)

51.1 (14.4)

57.8 (10.2)

1 340 (58.7)

1 309 (58.8)

3 (21.4)

46 (35.4)

941 (41.3)

918 (41.2)

11 (78.6)

84 (64.6)

1 919 (84.1)

1 862 (83.6)

11 (78.6)

111 (85.4)

Gender, n ( %)
Male
Female
Race, n ( %)
White
Black or African American
Asian
Other
Weight, kg

71 (3.1)

72 (3.2)

2 (14.3)

9 (6.9)

205 (9.0)

203 (9.1)

1 (7.1)

6 (4.6)

86 (3.8)

90 (4.0)

90.2 (19.3)

90.4 (19.8)

84.4 (20.6)

0

92.3 (18.4)

4 (3.1)

BMI categorization, n ( %)
< 30 kg/m2

876 (38.4)

844 (37.9)

9 (64.3)

38 (29.2)

30–35 kg/m2

766 (33.6)

748 (33.6)

1 (7.1)

47 (36.2)

≥ 35 kg/m2

639 (28.0)

635 (28.5)

4 (28.6)

45 (34.6)

HbA1c
mmol/mol

66 (10)

66 (10)

70 (11)

65 (9)

%

8.2 (0.9)

8.2 (1.0)

8.6 (1.0)

8.1 (0.8)

8.8 (8.0)

8.8 (8.0)

8.6 (6.2)

10.2 (8.4)

Diabetes duration, years

* 3 patients in the dapagliflozin arm were treated but not randomized. Data are mean (SD) unless otherwise stated; BMI, body mass index; DAPA,
dapagliflozin

Patients and Methods

Results

Data were pooled from 13 phase 2b/3 studies (12–24 weeks’ duration) assessing treatment with dapagliflozin 10 mg (as monotherapy, initial combination with metformin, add-on therapy to oral antidiabetic drugs [OADs] or as add-on therapy to OADs plus insulin)
vs. placebo (Supplementary ▶Table S1).
In the analysed studies, adverse events of genital infection were
obtained via proactive questioning at study visits and via spontan
eous reporting, using a pre-defined list of preferred terms from the
Medical Dictionary for Regulatory Activities (MedDRA®; version
15.1) (Supplementary ▶Table S2).

In total, 4 655 patients were included in this pooled analysis: 2 360
patients treated with dapagliflozin 10 mg and 2 295 patients treated with placebo. Three of the 2 360 patients who received dapa
gliflozin were not randomized to this treatment arm and are therefore not included in the baseline and demographics table. Overall,
882, 796 and 682 dapagliflozin-treated patients were included in
the < 30, ≥ 30 to < 35 and ≥ 35 kg/m2 BMI subgroups.
Demographic and baseline characteristics for the dapagliflozinand placebo-treated groups with and without a genital infection
are reported in ▶Table 1. Adverse events of genital infection were
reported in 130 (5.5 %) and 14 (0.6 %) patients receiving dapa
gliflozin and placebo, respectively, whereas no events of genital infection were reported in 2 227 (94.5 %) patients receiving dapa
gliflozin and 2 281 (99.4 %) patients receiving placebo. No serious
adverse events of genital infection were reported in either group.
Baseline mean HbA1c was similar in dapagliflozin-treated patients
with and without a genital infection (65 mmol/mol [8.1 %] and
66 mmol/mol [8.2 %], respectively) (▶Table 1). The mean age (standard deviation [SD]) of dapagliflozin-treated patients with and without
genital infections was 57.8 (10.2) and 58.4 (10.0) years, respectively,
and the mean duration of diabetes (SD) was 10.2 (8.4) and 8.8 (8.0)
years, respectively. Adverse events of genital infection were more
common in women (64.6 and 78.6 %) than in men (35.4 and 21.4 %)
treated with dapagliflozin or placebo, respectively (▶ Table 1).
Adverse events of genital infection, analysed according to BMI
category, were reported in 38 (4.3 %) patients receiving dapagliflozin

Outcome measures
The frequency of genital infections over 24 weeks was evaluated
according to baseline BMI for the following subgroups: Subgroup
1: BMI < 30 kg/m2; Subgroup 2: BMI ≥ 30 to < 35 kg/m2; Subgroup
3: BMI ≥ 35 kg/m2. Each BMI category was further subdivided into
men and women.

Statistical analyses
The odds ratio of genital infections in the BMI subgroup ≥ 35 kg/m2
vs. < 30 kg/m2 was calculated. The rate of patients with a genital infection was estimated using Kaplan-Meier curves based on timeto-first genital infection. Comparison of dapagliflozin-treated patients with genital infections between the different BMI subgroups
was performed using P-values calculated by log-rank test. Adverse
events data were summarized using descriptive statistics.

e2

Rudofsky G et al. Frequency of Genital Infections … Exp Clin Endocrinol Diabetes Rep 2017; 5: e1–e4

lihood of genital infections was 57 % greater in patients with a BMI
of ≥ 35 kg/m2 compared with a BMI of < 30 kg/m2.

Discussion

▶Fig. 1 Kaplan-Meier estimates of the proportion of
dapagliflozin-treated a total number of patients, b women and c
men with adverse events of genital infection over 24 weeks. Data
shows time-to-first infection. Values are based on estimated events.
n = number of patients with any adverse event of genital infection;
N = total number of patients in the subgroup. P-values were calculated by log-rank test. BMI, body mass index; DAPA, dapagliflozin.

in the BMI < 30 kg/m2 category, in 47 (5.9 %) patients in the BMI ≥ 30
to < 35 kg/m2 category and in 45 (6.6 %) patients in the BMI ≥ 35 kg/
m2 category. The most common adverse events of genital infection
in the dapagliflozin group for all three BMI categories were vulvovaginal mycotic infections, vaginal infections and balanitis (Supplementary ▶Table S3). There were few discontinuations due to genital infections reported in the dapagliflozin treatment group (n = 5) and
the number was similar across BMI subgroups: 2 patients in the
BMI < 30 kg/m2 group, one patient in the BMI ≥ 30 to < 3 kg/m2 group
and 2 patients in the BMI ≥ 35 kg/m2 group.
Kaplan-Meier estimates reporting time-to-first infection showed
that the rate of genital infections with dapagliflozin was higher in
the first few weeks (~ 4 weeks) of the treatment period in the overall population (▶ Fig. 1a) and in women (▶Fig. 1b). Furthermore,
genital infections in women appeared to be more BMI-dependent
compared with men (▶Fig. 1b, c).
Although there were no statistically significant differences between BMI groups according to the Kaplan-Meier analysis (▶Fig. 1a),
comparison of the odds ratio for genital infections in the dapa
gliflozin 10 mg BMI subgroup ≥ 35 kg/m2 with the dapagliflozin
10 mg BMI subgroup < 30 kg/m2 was 1.57, indicating that the like-

This pooled analysis assessed the frequency of genital infections
according to baseline BMI in dapagliflozin-treated people with
T2DM. Overall, the frequency of adverse events of genital infection
was low in people treated with dapagliflozin 10 mg. A trend towards
a greater frequency of genital infections was observed in people
with a higher baseline BMI, with the odds of genital infections in
the dapagliflozin 10 mg group increasing by 57 % in people with a
BMI of ≥ 35 kg/m2 vs. a BMI of < 30 kg/m2.
However, despite the observation of a trend towards greater
frequency of genital infections in people with a higher baseline BMI,
this is unlikely to influence the decision whether to use the drug in
overweight people, due firstly to the relatively low frequencies of
genital infections (ranging from 4.3–6.6 % in the different BMI categories) in this analysis, and due secondly to the benefits of SGLT2
inhibitor treatment in this population. Specifically, dapagliflozin
has been shown to improve glycaemic control, in addition to reducing body weight, blood pressure and serum uric acid [4, 5], all
factors which contribute to complications and comorbidities in
people with obesity [6]. In addition, the findings from the recent
EMPA-REG OUTCOME® trial in patients with T2DM and established
cardiovascular disease [7] have demonstrated the beneficial effects
of this SGLT2 inhibitor treatment on cardiovascular events and
mortality.
Based on these considerations, we believe that there is no need
to adjust treatment in overweight people receiving SGLT2 inhibitor treatment. However, physicians should be aware of this potential risk of increased genital infections with increasing BMI, and
should consider educating, monitoring and advising overweight
patients as appropriate regarding awareness, prevention and treatment of genital infections [8].
Limitations of this study include a low number of genital infection
events reported, which made comparisons between groups difficult
to interpret. In addition, the duration of the analysis (12–24 weeks)
only enabled short-term assessment of adverse events of genital infection. Finally, since a BMI of > 45 kg/m2 was an exclusion criterion
in the original studies, no conclusions can be made regarding dapagliflozin treatment in people with severe obesity.
In summary, in patients with T2DM treated with dapagliflozin
10 mg the frequency of genital infections was low, irrespective of
BMI subgroup. Although these findings were hypothesis-generating
only, there was a trend towards a greater frequency of genital infections in patients with a higher baseline BMI. While this trend is
unlikely to be clinically relevant or to affect prescription of dapa
gliflozin for overweight patients with T2DM, physicians may want
to raise awareness and provide counselling on the prevention and
treatment of genital infections.
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One sentence summary: There is a trend towards an increase in
genital infections in patients with a higher BMI; although this trend
is unlikely to be clinically relevant, physicians may want to raise
awareness and provide counselling on the prevention and treatment of genital infections

e4

Rudofsky G et al. Frequency of Genital Infections … Exp Clin Endocrinol Diabetes Rep 2017; 5: e1–e4

