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[ Abstract ]| Objective To conduct a comprehensive analysis on the reproductive toxicity of sodium-glucose co-
transporter 2 (SGLT2) inhibitors and to uncover the potential signals based on the US Food and Drug Administration Adverse
Event Reporting System (FAERS), hoping to provide references for rational clinical drug use. Methods We selected the data
from the first quarter of 2013 to the second quarter of 2021 in FAERS to conduct disproportionality analysis. Two approaches,
based on statistical shrinkage transform, reported odds ratio (ROR) and information component (IC), were used to evaluate
the correlation between SGLT2 inhibitors and reproductive adverse events (AEs). Based on the important medical event (IME)

list, we screened the IMEs of reproduction. The definition of AEs and IMEs relied on the preferred terms by the Medical
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Dictionary for Regulatory Activities (MedDRA) version 24.0. The clinical characteristics of patients, prognosis, signal
detection results and time to onset (TTO) for specified AEs were analyzed. Results A total of 2 700 records of reproductive
AEs were associated with SGLT2 inhibitors, with “primary suspect” and “secondary suspect” used as filters. In general,
males were more prone to reproductive AEs, with a much higher proportion than females (57.59% [ 1 555/2 700] vs 35.70%

[964/2 700] ). Monotherapy (IC,,s: 1.40; ROR,5: 2.65) was associated with a higher strength of reproductive AEs than the
combination (ICys: 1.21; ROR,s: 2.37). In monotherapy, a total of 56 signals were detected, with 8 strong signals and 13
IMEs. The common reproductive AEs included Fournier’s gangrene, genital infection fungal, and balanoposthitis. There were
10 IMEs which were not mentioned in the instructions, including male external genital cellulitis, breast cancer, and penile
cancer. Conclusion In addition to the known reproductive AEs, there remain other important reproductive signals of SGLT2

inhibitors. The reproductive toxicity varies among SGLT?2 inhibitors, and clinicians should be reminded to fully consider the

risk-benefit balance and prioritize IMEs for surveillance.

[ Key words | sodium-glucose co-transporter 2 inhibitors; reproductive toxicity; adverse events; Food and Drug

Administration Adverse Event Reporting System; disproportionality analysis
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Tab 1 Baseline characteristics of reproductive adverse events for SGLT2 inhibitors and other drugs

n (%)
Characteristic SGLT2 inhibitor Other drugs Characteristic SGLT2 inhibitor Other drugs
N=2700 N=197 601 N=2700 N=197 601
Gender Reported year
Male 1 555(57.59) 57 956 (29.33) 2013 10 (0.37) 13373 (6.77)
Female 964 (35.70) 119 916 (60.69) 2014 99 (3.67) 14 939 (7.56)
Missing 181 (6.70) 19 729 (9.98) 2015 568 (21.04) 19 147 (9.69)
Age distribution/year 2016 239 (8.85) 18 596 (9.41)
<18 2(0.07) 5033 (2.55) 2017 195 (7.22) 19 133 (9.68)
18-64 1046 (38.74) 69 727 (35.29) 2018 220 (8.15) 18 108 (9.16)
65-84 494 (18.30) 22404 (11.34) 2019 626 (23.19) 20 664 (10.46)
=85 17 (0.63) 1795 (0.91) 2020 508 (18.81) 30042 (15.20)
Missing 1 141 (42.26) 98 642 (49.92) 2021° 235 (8.70) 43 599 (22.06)
Outcome Reporter’s country
Death 21(0.78) 4576 (2.32) United States 41130 (71.14) 12 865 (57.08)
Life-threatening 72 (2.67) 1470 (0.74) Japan 3398 (5.88) 2059 (9.14)
Hospitalization 619 (22.93) 17 530 (8.87) Great Britain 2209 (3.82) 1 363 (6.05)
Disability 43 (1.59) 1651 (0.84) Other countries 580 (21.48) 60 808 (30.78)
Congenital anomaly 1(0.04) 577 (0.29)
Other serious adverse events 773 (28.63) 106 397 (53.84)
Required intervention 6(0.22) 175 (0.09)
Missing 1165 (43.15) 65225 (33.01)
*: Including the data in the first and second quarters. SGLT2: Sodium-glucose co-transporter 2.
F2 AE SGLI2 MHIFIATT RIS £ RS A REHFHXE
Tab 2 Association of reproductive adverse effects with different SGLT2 inhibitor strategies
Strategy and drug n IC ICyss 1Cy55 ROR ROR 5 RORy5
Total 2700 1.46 1.40 1.51 2.76 2.65 2.86
Monotherapy 2531 1.46 1.40 1.51 2.75 2.65 2.87
Canagliflozin 944 1.15 1.04 1.23 222 2.08 2.37
Empagliflozin 959 1.80 1.69 1.87 3.47 3.25 3.71
Dapagliflozin 596 1.51 1.38 1.61 2.86 2.63 3.10
Ertuglifiozin 32 1.82 1.24 2.24 3.54 2.48 5.07
Polytherapy 169 1.47 1.21 1.65 2.76 2.37 3.23
SGLT2 inhibitor+metformin 104 1.35 1.03 1.59 2.55 2.10 3.11
Canagliflozin+metformin 34 0.90 0.33 1.30 1.86 1.32 2.62
Empagliflozin+metformin 66 1.63 1.22 1.92 3.09 241 3.96
Dapaglifiozin+metformin
Ertugliflozin+metformin 2
SGLT?2 inhibitor+DPP-4 inhibitor 65 1.67 1.26 1.97 3.19 2.48 4.09
Empagliflozin+linagliptin 65 1.73 1.32 2.03 3.33 2.59 4.27
Polytherapy vs monotherapy 169 0.01 —0.24 0.20 1.01 0.86 1.18

ICy,5>>0 is deemed a significant signal, ROR,;>>1 with at least 3 cases is a significant signal. The bold font denotes significant
signal. SGLT2: Sodium-glucose co-transporter 2; DPP-4: Dipeptidyl peptidase 4; IC: Information component; 1Cg,;: The lower limit
of 95% confidence interval for IC; IC,,s: The upper limit of 95% confidence interval for IC; ROR: Reporting odds ratio; ROR,s: The
lower limit of 95% confidence interval for ROR; RORy,s: The upper limit of 95% confidence interval for ROR.
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Tab 3 Significant signals of reproductive adverse effects for different SGLT2 inhibitor monotherapies

Canaglifiozin  Empaglifiozin = Dapagliflozin  Ertuglifiozin
ICps RORgps ICps RORpy; ICp; RORgps ICps RORpy;

Preferred term IME Mentioned

Fournier’s gangrene 667  6.04 66.18 7.60 191.38 5.84 5863 130 3.12 Yes Yes
Genital infection fungal 277 7.9 139.03 336 11.08 421 1961 256 684 No Yes
Balanoposthitis 172 5.72 52.80 5.17 37.00 5.09 35.15 No Yes
Haematuria 156  1.07 221 141 2.80 2.56  6.15 No No
Vulvovaginal mycotic infection 75  4.66 26.01 2.01 458 292 835 185 438 No Yes
Vulvovaginal pruritus 62 3.05 896 4.74 27.79 2.82 7.87 No Yes
Genital rash 49 2,66 6.93 336 11.08 393 16.23 No Yes
Prostatitis 48  3.77 1440 3.50 12.14 No Yes
Erectile dysfunction 47 0.15 121 —046 0.82 091  2.05 Yes No
Pruritus genital 39 296 847 4.48 22.88 L1 271 No Yes
Genital infection 34 356 1230 2.84 7.85 267 7.06 073 218 No Yes
Vaginal infection 32 323 10.04 1.65 3.66 1.13  2.66 No Yes
Phimosis 30 217 513 044 1.80 438 21.15 No No
Benign prostatic hyperplasia 30 042 151 0.50 1.63 1.44  3.05 No No
Breast cancer female 26 027 1.36 1.21 255 Yes No
Genital discomfort 25 029 1.62 336 1098 237 587 073 219 No No
Cellulitis of male external genital organ 23  2.31  5.53 291  8.09 245 6.10 Yes No
Acquired phimosis 22 2.04 4.74 4.01 16.51 No No
Balanitis candida 21 391 14.84 1.28 295 No Yes
Epididymitis 19 1.49 333 3.03  9.00 Yes No
Genital burning sensation 17 229 552 1.49  3.39 1.09  2.67 No No
Vulvovaginal burning sensation 17 —191 0.36 1.67 3.54 No No
Libido decreased 15 053 1.69 027 148 —0.62 0.88 No No
Genital erythema 14 2.09 486 246  6.10 No No
Perineal abscess 14 3.25 10.16 Yes No
Penis disorder 13 1.15 270 2.01 4.68 No No
Orchitis 13 233 574 098 2.48 No No
Vulvovaginal discomfort 11 —0.54 093 095 236 —0.03 132 No No
Genital pain 10 1.87  4.30 042 1.78 No No
Penile infection 10 177 3.70 1.34 290 No Yes
Vaginal disorder 10 1.87 423 No No
Penile swelling 9 1.06  2.61 1.14 275 No Yes
Genital herpes 9 143 3.19 No No
Scrotal abscess 9 .72 3.85 1.27 294 Yes No
Penile erythema 9 119 276 1.76  3.89 No No
Vulvovaginitis 9 061 1.89 1.82  3.81 No Yes
Perineal pain 9 244 597 No Yes
Perineal infection 9 252 572 Yes No
Vulvovaginal candidiasis 8§ 1.55 3.46 0.50 1.86 No Yes
Vulval abscess 8 2.09 4.86 Yes Yes
Lichen sclerosis 7 0.12 145 0.31 1.65 No No
Penile discharge 7 0.59 195 0.63 199 No No
Genital candidiasis 7 054 187 0.61 1.95 No Yes
Vulvovaginal pain 7 122 2.84 No No
Prostatic abscess 7 0.68 1.96 Yes No
Genital infection male 6 135 272 No Yes
Penile abscess 6 068 1.69 Yes Yes
Penile discomfort 5 0.71 1.39 No No
Genitourinary tract infection 5 1.26  2.89 No No
Genital ulceration 5 1.63  3.69 No No
Genital infection bacterial 5 1.83  3.74 No No
Perineal rash 5 1.86  3.10 No Yes
Penile burning sensation 4 054 187 No No
Prostate infection 4 006 139 Yes No
Penile cancer 3 0.51 1.87 Yes No
Scrotal pain 3 0.68 191 No No

ICy,5>0 is deemed a significant signal, ROR,s>>1 with at least 3 cases is a significant signal; ICy,s=4 is deemed a strong signal.
The bold font denotes strong signal. SGLT2: Sodium-glucose co-transporter 2; IC: Information component; 1C,s: The lower limit
of 95% confidence interval for IC; ROR: Reporting odds ratio; ROR,5: The lower limit of 95% confidence interval for ROR; IME:

Important medical event.
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Tab 4 Significant signals of reproductive adverse effects for different SGLT2 inhibitor polytherapies

Canagliflozin+metformin Empagliflozin+metformin Empagliflozin+linagliptin

Preferred term

IME Mentioned

ICOZS ROROZS ICOZS ROROZS ICOZS ROR025
Fournier’s gangrene 55 2.07 5.01 5.08 35.59 4.29 21.08 Yes Yes
Genital infection fungal 12 1.80 4.24 2.18 5.39 No Yes
Vulvovaginal mycotic infection 12 3.20 10.36 No Yes
Balanoposthitis 10 1.32 3.16 1.31 3.15 No Yes
Haematuria 6 0.61 1.87 No No
Breast cancer female 6 0.69 2.06 Yes No
Genital infection 5 1.88 4.37 No Yes
Perineal abscess 4 1.38 3.23 Yes No
Libido decreased 3 0.55 1.90 No No

1Cy,5>>0 is deemed a significant signal, ROR,s>1 with at least 3 cases is a significant signal; ICy,;=4 is deemed a strong signal.

The bold font denotes strong signal. SGLT2: Sodium-glucose co-transporter 2; IC: Information component; 1C,s: The lower limit
of 95% confidence interval for IC; ROR: Reporting odds ratio; ROR,s: The lower limit of 95% confidence interval for ROR; IME:

Important medical event.
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Tab 5 Unique and unexpected reproductive adverse effect signals in SGLT2 inhibitor monotherapy and polytherapy

Drug Signal 1Cys IME Mentioned
Canagliflozin Vaginal disorder 1.87 No No
Penile burning sensation 0.54 No No
Prostate infection 0.06 Yes No
Empaglifiozin Perineal abscess 3.25 Yes No
Perineal infection 2.52 Yes No
Genital infection bacterial 1.83 No No
Vulvovaginal burning sensation 1.67 No No
Genital ulceration 1.63 No No
Genital herpes 1.43 No No
Genitourinary tract infection 1.26 No No
Vulvovaginal pain 1.22 No No
Vulvovaginal discomfort 0.95 No No
Penile discomfort 0.71 No No
Scrotal pain 0.68 No No
Penile cancer 0.51 Yes No
Dapagliflozin Prostatic abscess 0.68 Yes No
Canagliflozin+metformin Libido decreased 0.55 No No
Empagliflozin+metformin Perineal abscess 1.38 Yes No
Breast cancer female 0.69 Yes No
Empagliflozin+linagliptin Haematuria 0.61 No No

ICy,5s>>0 is deemed a significant signal. SGLT2: Sodium-glucose co-transporter 2; IC: Information component; ICy,;: The lower

limit of 95% confidence interval for IC; IME: Important medical event.
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Fig1 TTO for 4 common reproductive adverse events in different SGLT2 inhibitors

A: Fournier’s gangrene; B: Genital infection fungal; C: Balanoposthitis; D: Vulvovaginal mycotic infection. SGLT2: Sodium-glucose

co-transporter 2; TTO: Time to onset; Cana: Canagliflozin; Empa: Empagliflozin; Dapa: Dapagliflozin; Ertu: Ertugliflozin; CM:

Canagliflozintmetformin; EM: Empagliflozin+metformin; EL: Empagliflozin+linagliptin.

R 6 SGLM MFIFIBE—TFEEEREAREHESHERETELEFHN IME

Tab 6 IMEs with serious outcomes in SGLT?2 inhibitor monotherapy of reproductive adverse effect signals

Serious outcome IME Record n Mentioned
Death Fournier’s gangrene 13 Yes
Life-threatening Fournier’s gangrene 50 Yes
Breast cancer female 2 No
Prostatic abscess 1 No
Hospitalization Fournier’s gangrene 353 Yes
Cellulitis of male external genital organ 17 No
Breast cancer female 8 No
Perineal abscess 6 No
Scrotal abscess 6 No
Penile abscess 6 Yes
Epididymitis 5 No
Prostatic abscess 3 No
Vulval abscess 3 Yes
Erectile dysfunction 1 No
Prostate infection 1 No
Perineal infection 1 No
Disability Fournier’s gangrene 15 Yes
Congenital anomaly Fournier’s gangrene 1 Yes

SGLT2: Sodium-glucose co-transporter 2; IME: Important medical event.
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Fig2 Age and sex subgroup analysis of the common SGLT?2 inhibitor-associated reproductive adverse events

SGLT2: Sodium-glucose co-transporter 2; IC: Information component; CI: Confidence interval.
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