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Abstract

Aim: With the widespread use of SGLT2i, various adverse events (AEs) have been reported. This study aimed to describe

the distribution of SGLT2i-related AEs in different systems, quantify the association of important medical events (IMEs) and

SGLT2i regimens, and build a signal profile of SGLT2i- induced IMEs. Methods: Data from 2015 Q1 to 2020 Q4 in the FDA

Adverse Event Reporting System database (FAERS) were selected to conduct disproportionality analysis. Two signal indicators,

the reported odds ratio (ROR) and information component (IC), were used to evaluate the correlation between SGLT2i and

IMEs. The lower end of the 95% confidence interval of IC (IC025) exceeding zero was deemed a signal. For ROR, it was defined a

signal if ROR025 over one, with at least 3 cases. Results: A total of 45,771,436 records were involved, including 111,564 records

related to SGLT2i, with 38,366 records of SGLT2i-induced IMEs. Overall, SGLT2i was significantly associated with IMEs

(IC=0.36, 95% CI: 0.35-0.38; ROR=1.44, 95% CI: 1.42-1.46). Most SGLT2i-related adverse events occurred in monotherapy

(92.93%). Diabetic ketoacidosis was the most IMEs. Specifically, acute osteomyelitis has the strongest signal of all SGLT2i

(IC025=7.83), and it was unique to canagliflozin. Diabetic ketoacidosis, acute kidney injury, ketoacidosis, Fournier’s gangrene,

and euglycemic diabetic ketoacidosis were common to the four FDA-approved SGLT2i. Conclusion: Our study demonstrated

that different SGLT2i regimens lead to different important adverse events, but there are overlapping events. Early identification

and management of SGLT2i-associated IMEs are essential for clinical practice.

Hosted file

Main File.pdf available at https://authorea.com/users/413950/articles/522128-safety-of-

sglt2-inhibitors-a-pharmacovigilance-study-from-2015-to-2020-based-on-fda-adverse-event-

report-system-database

1

https://authorea.com/users/413950/articles/522128-safety-of-sglt2-inhibitors-a-pharmacovigilance-study-from-2015-to-2020-based-on-fda-adverse-event-report-system-database
https://authorea.com/users/413950/articles/522128-safety-of-sglt2-inhibitors-a-pharmacovigilance-study-from-2015-to-2020-based-on-fda-adverse-event-report-system-database
https://authorea.com/users/413950/articles/522128-safety-of-sglt2-inhibitors-a-pharmacovigilance-study-from-2015-to-2020-based-on-fda-adverse-event-report-system-database


P
os
te
d
on

A
u
th
or
ea

15
M
ay

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
62
10
93
70
.0
23
04
83
7/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Figure 1| Characteristics of patients with SGLT2i-induced AEs and drug distribution.
Reports percent(%)

Total SGLT2i 111564
Monotherapy 103673 92.93 
    *Canagliflozin 50712 48.92 
    *Empagliflozin 29523 28.48 
    *Dapagliflozin 21997 21.22 
    *Ertugliflozin 770 0.74 
    *Ipragliflozin 407 0.39 
    *Tofogliflozin 167 0.16 
    *Luseogliflozin 89 0.09 
    *Remogliflozin 8 0.01 
Polytherapy 7891 7.07 
    *Canagliflozin+Metformin 3307 41.91 
    *Empagliflozin+Metformin 2368 30.01 
    *Empagliflozin+Linagliptin 1883 23.86 
    *Dapagliflozin+Metformin 109 1.38 
    *Ertugliflozin+Metformin 81 1.03 
    *Ertugliflozin+Sitagliptin 96 1.22 
    *SGLT2i+SGLT1i 47 0.60 
Gender
* Male 53420 47.88 
* Female 48569 43.53 
* Missing 9575 8.58 
Age
* <18 78 0.07 
*18~64 48020 43.04 
* >=65 22079 19.79 
* Missing 41387 37.10 
Weight
* <=74 7218 6.47 
* <=88 7050 6.32 
* <=104 7195 6.45 
*>104 7035 6.31 
* Missing 83066 74.46 
Year
* 2015 16782 15.04 
* 2016 13461 12.07 
* 2017 15706 14.08 
* 2018 25688 23.03 
* 2019 21410 19.19 
* 2020 18517 16.60 
Reporter_Country
* United States 80939 72.55 
* Japan 5558 4.98 
* Canada 3863 3.46 
* Great Britain 3683 3.30 
* Germany 2889 2.59 
* Other countries 13509 12.11 
* NOT SPECIFIED 1123 1.01 
Outcome
* Death 1865 1.67 
* Life-threatening 3026 2.71 
* Disability 2807 2.52 
* Hospitalization 35064 31.43 
* Congenital anomaly 55 0.05 
* Other serious 31418 28.16 
* Required intervention 133 0.12 
* Missing 37196 33.34 
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Figure 2 | Reports of SGLT2i-induced AEs and IMEs in different SOCs*.
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SOC PT Frequency Canagliflozin Empagliflozin Dapagliflozin Ertugliflozin Ipragliflozin Tofogliflozin

Metabolism and nutrition disorders Diabetic ketoacidosis 7455 6.85 6.81 6.89 4.07 1.55 
Ketoacidosis 1835 6.26 7.12 6.91 1.93 1.65 
Euglycaemic diabetic ketoacidosis 851 4.85 7.42 6.80 1.67 IC025>=4
Diabetes mellitus inadequate control 294 2.70 2.37 3.95 0<IC025<4
Hyperkalaemia 215 1.67 0.62 0.18 IC025<=0
Lactic acidosis 189 0.99 1.07 1.48 
Diabetes mellitus 119 -0.87 0.10 -0.18 
Type 2 diabetes mellitus 114 -0.30 -1.15 -0.45 
Hypokalaemia 100 0.05 -0.55 -0.37 
Diabetic metabolic decompensation 69 2.22 4.42 2.11 
Diabetic ketosis 50 3.82 4.94 

Infections and infestations Osteomyelitis 2081 6.75 0.90 -0.73 
Cellulitis 1154 4.30 0.41 1.29 
Gangrene 1123 7.59 3.61 3.19 
Fourniers gangrene 859 5.94 7.32 6.61 2.95 
Sepsis 732 1.12 -0.01 0.78 
Necrotising fasciitis 298 4.32 5.10 5.36 
Osteomyelitis acute 268 7.83 
Pneumonia 258 -2.74 -1.87 -1.96 -1.34 
Septic shock 208 -0.20 -1.42 1.48 
Urosepsis 198 2.02 1.71 1.45 
Pyelonephritis 145 2.29 1.73 2.17 
Gas gangrene 108 6.80 
Staphylococcal infection 83 -0.23 -1.28 -0.76 
Arthritis bacterial 64 3.45 -0.08 
Kidney infection 63 -0.39 0.52 0.29 
Postoperative wound infection 48 1.95 
Scrotal abscess 48 2.96 4.53 
Necrotising soft tissue infection 46 1.38 3.25 4.64 
Anal abscess 45 -1.79 1.60 1.76 
Infected skin ulcer 38 3.11 0.59 
Wound infection 37 0.23 -2.06 
Diverticulitis 34 -2.45 -1.87 -0.95 
Groin abscess 34 1.60 3.95 

Renal and urinary disorders Acute kidney injury 2855 3.53 1.39 1.51 0.92 
Renal failure 860 0.69 -1.52 -1.23 
Renal impairment 286 -0.29 -0.26 -0.27 1.67 
Renal injury 285 -0.37 -3.08 -1.91 
Chronic kidney disease 168 -1.93 -3.44 -2.67 
Nephrolithiasis 157 0.40 0.37 0.24 
Urinary retention 90 -1.44 -0.42 0.00 
Tubulointerstitial nephritis 41 -3.15 -3.90 -2.91 

Nervous system disorders Cerebrovascular accident 565 1.20 0.72 0.15 
Cerebral infarction 341 1.83 2.27 3.14 2.58 
Syncope 147 -2.06 -0.77 -0.63 
Loss of consciousness 146 -1.00 -0.65 -0.39 
Neuropathy peripheral 117 -1.97 -1.33 -0.77 
Transient ischaemic attack 91 -1.44 0.09 -0.62 
Altered state of consciousness 91 2.70 1.07 
Ischaemic stroke 87 -1.35 -0.24 1.29 
Seizure 63 -3.63 -2.93 -2.79 
Coma 54 -1.34 -0.92 0.11 

Cardiac disorders Myocardial infarction 712 1.28 0.82 0.50 0.45 
Cardiac failure 180 -0.87 0.52 0.55 
Atrial fibrillation 171 -0.45 -0.12 -0.11 
Acute myocardial infarction 165 0.59 0.91 1.45 
Angina pectoris 130 0.82 1.22 0.92 1.80 
Cardiac failure congestive 74 -2.03 -1.07 -1.40 
Cardiac arrest 64 -1.97 -0.63 -1.68 
Arrhythmia 63 -1.18 -0.92 0.30 

Gastrointestinal disorders Pancreatitis 537 2.02 2.13 2.01 
Pancreatitis acute 195 0.67 1.13 1.65 
Gastrointestinal haemorrhage 57 -4.64 -2.96 -2.78 
Haematochezia 52 -2.23 -0.88 -1.30 
Rectal haemorrhage 35 -3.20 -2.69 -3.52 

Neoplasms benign, malignant and unspecified Bladder cancer 179 -0.09 0.53 2.06 
Pancreatic carcinoma 109 -0.57 1.07 1.48 
Neoplasm malignant 75 -1.37 -0.53 -0.56 
Breast cancer 51 -2.04 -0.53 -1.97 
Colon cancer 49 -0.13 -0.61 1.09 
Prostate cancer 45 -1.65 -1.90 -0.58 
Lung neoplasm malignant 45 -2.20 -0.39 -1.84 
Renal cancer 44 -0.74 -1.59 -0.33 

General disorders and administration site conditionsDeath 527 -2.68 -2.15 -1.20 
Necrosis 78 3.53 -0.53 1.64 

Vascular disorders Dry gangrene 117 6.47 1.72 
Thrombosis 82 -2.08 -1.68 -2.21 
Haemorrhage 62 -2.45 -2.73 -1.04 
Deep vein thrombosis 58 -2.20 -1.63 -0.92 

Respiratory, thoracic and mediastinal disorders Pulmonary embolism 80 -3.43 -1.58 -1.72 
Respiratory failure 60 -2.37 -3.00 -2.07 
Acute respiratory failure 55 1.35 -1.04 
Interstitial lung disease 41 -3.56 -2.46 -2.37 

Musculoskeletal and connective tissue disorders Neuropathic arthropathy 113 6.24 
Rhabdomyolysis 47 -2.36 -1.95 -1.54 
Psoriatic arthropathy 38 -2.24 -1.74 -1.84 
Rheumatoid arthritis 35 -5.00 -3.71 -3.61 

Hepatobiliary disorders Drug-induced liver injury 43 -2.50 -1.58 -1.89 1.16 
Hepatic cirrhosis 36 -0.65 0.09 

Eye disorders Cataract 71 -1.22 -1.06 -1.11 
Blindness 42 -1.47 -1.13 -0.30 

Skin and subcutaneous tissue disorders Angioedema 64 -0.88 -0.65 -0.65 
Pemphigoid 48 -1.01 0.13 -0.38 2.27 
Skin necrosis 36 1.88 -0.42 

Psychiatric disorders Suicidal ideation 74 -2.01 -1.41 -2.12 
Suicide attempt 44 -3.44 -0.44 1.32 

Blood and lymphatic system disorders Thrombocytopenia 37 -6.24 -4.20 -3.19 
Congenital, familial and genetic disorders Phimosis 53 1.12 3.20 4.90 
Immune system disorders Anaphylactic reaction 51 -2.22 -0.87 -1.75 
Reproductive system and breast disorders Erectile dysfunction 61 0.35 -0.63 0.89 

Figure 3 | Signal profiles of IMEs induced by SGLT2i monotherapy*.
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