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Abstract
Purpose The sodium–glucose cotransporter-2 (SGLT2) inhibitors have changed the treatment of type 2 diabetes mellitus. 
Several studies evaluated SGLT2 inhibitor-related acute kidney injury (AKI), but pharmacoepidemiology studies are needed 
to compare the adverse events in different SGLT2 inhibitors (SGLT2i).
Methods We used disproportionality analysis and Bayesian analysis in data mining to screen the AKI cases after initiating 
different SGLT2i among diabetic patients, based on the FDA’s Adverse Event Reporting System (FAERS) updated to Decem-
ber 2020. We also investigated the onset time and fatality rates of SGLT2i-associated AKI, which was based on preferred 
terms (PTs) coded for the renal adverse events in the structure of the FARES database.
Results We identified 2483 cases of AKI following SGLT2i regimens among diabetic patients. Most of them were 45–64 years 
old (58.46%) and > 65 years old (28.67%). Canagliflozin generated the largest number of AKI reports (n = 1650, 66.45%) 
in our study. Canagliflozin showed the strongest association among SGLT2i, evidenced by the highest reporting odds ratio 
(ROR = 3.70, two-sided 95% CI 3.51–3.91), proportional reporting ratio (PRR = 3.39, χ2 = 2635.06), and empirical Bayes 
geometric mean (EBGM = 3.18, one-sided 95% CI 3.04). The median onset time to AKI was 72.0 (interquartile range 
[IQR] 21.0–266.0) days after SGLT2i initiation. The general hospitalization rate of SGLT2i-associated AKI was 63.50%, 
and the fatality rate was 1.59%. The deceased patients (62.94 ± 10.69 years) were significantly older than the survived ones 
(57.82 ± 11.84 years) (P = 0.011).
Conclusion We compared AKI events in the real-world practice of various SGLT2i among diabetic cases from the FAERS 
database. It is essential to monitor kidney function during the early administration of SGLT2i. Concern should be paid for 
AKI in patients older than 65 taking SGLT2i.
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Introduction

The debut of sodium–glucose cotransporter-2 (SGLT2) 
inhibitors has changed the landscape of treating type 2 
diabetes since 2013. Currently, the United States Food 
and Drug Administration (FDA) has approved four SGLT2 
inhibitors (SGLT2i), including canagliflozin, dapagliflo-
zin, empagliflozin, ertugliflozin single regimens; and their 
combination prescriptions with metformin or dipeptidyl 
peptidase-4 inhibitors (Table 1). In the kidney, the SGLT2 
actively transports glucose against the concentration gra-
dient at the tubular apical membrane accompanied by 
sodium passage. The SGLT2 channel manages 80–90% 
of glucose reabsorption in proximal renal tubules, and its 
inhibition can effectively lower plasma glucose levels by 
coupling with increased urinary glucose excretion [1, 2]. 
The SGLT2i also show beneficial effects on reducing urine 
protein [3, 4], lowering uric acid [5], blood pressure con-
trol [6, 7], bodyweight management [8], and cardiovascu-
lar protection [9].

Despite the favorable effects, there is a conflicting con-
cern that SGLT2i may cause acute kidney injury (AKI) 
due to volume depletion, a disproportionately decline in 
intraglomerular pressure, and hypoxemia-induced renal 
medullar injury [10]. On the one hand, SGLT2-associated 
AKI has been reported in cases [11, 12], clinical stud-
ies [13, 14], and meta-analyses [15, 16]. The FDA also 
released a warning in June 2016 towards SGLT2i due to 
the emerging AKI reports [17]. On the other hand, SGLT2i 
regimens have shown prevention of renal function deterio-
ration in diabetic patients, as shown in the EMPA-REG 
[18], CANVAS [19], and CREDENCE [20] trials. Some 
meta-analyses claimed that AKI incidence was even fewer 
in SGLT2i users than non-SGLT2i users.

Since the discrepancy in clinical observation, the 
post-marketing AE monitoring is essential to expand our 
understanding of the potential AKI of SGLT2i. There was 
one pharmacovigilance study describing various SGLT2i-
associated AEs [21] and one analysis on SGLT2i-induced 
AKI [22] updated till 2016. Since then, ertugliflozin has 
been developed as a new member of SGLT2i and accumu-
lating clinical trials [19, 20, 23, 24] have been conducted. 
Knowledge is still lacking to detail the safety profile of 
renal adverse events following SGLT2i in everyday clini-
cal practice. Therefore, we intended to evaluate the links 
between various SGLT2i regimens and AKI in a large pop-
ulation by researching the FDA’s Adverse Event Reporting 
System (FAERS) updated to December 2020. We further 
examined the onset times of AKI events after different 
SGLT2i and the fatality rates after AKI.

Methods

Data source

We implemented a pharmacovigilance study using data from 
the FAERS database dated from January 2004 to December 
2020. The FAERS is a spontaneous reporting system (SRS) 
that contains data about adverse drug reports provided by 
doctors, pharmacists, patients, and manufacturers globally. 
Therefore, the FAERS demonstrates the association between 
drugs and various reporting adverse effects. The files in 
FAERS describes demographic and administrative infor-
mation (DEMO), drug information (DRUG), report sources 
(RPSR), preferred terms (PTs) coded for the adverse events 
(REAC), patient outcomes (OUTC), therapy periods for 
reported drugs (THER), indications for drug administration 
(INDI), and deleted cases (DELE).

Table 1  Summary of FDA-approved SGLT2is

FDA Food and Drug Administration, SGLT2is sodium-glucose cotransporter-2 inhibitors

Generic name Brand name Year of approval

Canagliflozin Canaglu, Invokana 2013
 Canagliflozin/metformin hydrochloride Invokamet, Vokanamet 2014

Dapagliflozin Edistride, Farxiga, Forxiga, Forziga 2014
 Dapagliflozin propanediol/metformin hydrochloride Ebymect, Xigduo, Xigduo XR 2014
 Dapagliflozin propanediol/saxagliptin Qtern 2017

Empagliflozin Jardiance 2014
 Empagliflozin/linagliptin Glyxambi 2015
 Empagliflozin/metformin hydrochloride Jardiamet, Jardiance Duo, Synjardy 2015

Ertugliflozin Steglatro 2017
 Ertugliflozin/metformin hydrochloride Segluromet 2017
 Ertugliflozin/sitagliptin Steglujan 2017
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We screened 15,406,797 cases from the FAERS database. 
We first removed the deduplicated records (2,486,008) by 
choosing the latest FDA_DT when the CASEIDs were the 
same and selecting the higher PRIMARYID when the FDA_
DT and CASEID were the same and then removed non-
diabetic reports (12,285,594). We finally included 635,195 
diabetic cases for further analysis (Fig. 1).

Date mapping

We inspected the REAC files for comprehensive Medical 
Dictionary for Regulatory Activities (MedDRA) V24.0, and 
preferred terms linked to AKI were defined as following: 
“acute kidney injury”, “blood creatinine increased”, “blood 
urea abnormal”, “glomerular filtration rate decreased”, 
“renal impairment”, “oliguria”, “anuria”, “dialysis”, “hemo-
dialysis”, “peritoneal dialysis”, “renal tubular injury”, 
“nephropathy toxic”, “tubulointerstitial nephritis”. We chose 
the generic and brand names of SGLT2i regimes (Table 1), 

according to MICROMEDEX (Index Nominum), in the pro-
cess of data mining.

Data mining

Based on the logic of Bayesian analysis and disproportional-
ity analysis, we utilized the reporting odds ratio (ROR), the 
proportional reporting ratio (PRR), the Bayesian confidence 
propagation neural network (BCPNN), and the multi-item 
gamma Poisson shrinker (MGPS) algorithms to compare the 
association between SGLT2i and AKI. We listed the equa-
tions for the four algorithms in Table 2. We investigated the 
ROLE_COD field of DRUG files, which presented the role 
of suspected drugs in specified AEs. We first analyzed the 
associations between SGLT2i and AKI when an SGLT2i 
was identified as “primary suspect” in the ROLE_COD field 
of DRUG files. We also compared SGLT2i-associated AKI 
signals when SGLT2i was identified as “primary or second-
ary suspects”.

Fig. 1  Process of the selection 
of cases of SGLT2i-associated 
AKI cases from the FAERS 
database. SGLT2i sodium–glu-
cose cotransporter-2 inhibitor, 
AKI acute kidney injury, FAERS 
Food and Drug Administra-
tion’s Adverse Event Reporting 
System
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We compared the onset times of AKI after various 
SGLT2i, which was defined as the interval between the 
EVENT_DT (onset date of AKI) and the START_DT (start 
date of the SGLT2i initiation). We excluded the records with 
incorrect or erred inputs (START_DT later than EVETN_
DT). Additionally, we analyzed the reports with fatal events 
and hospitalization events due to AKI. The fatality and 
hospitalization rates were calculated by dividing deaths 
and hospitalization events by the total number of reported 
SGLT2i-associated AKI.

Statistical analysis

We summarized the clinical features of the patients with 
SGLT2i-associated AKI from the FAERS database. The 
time to onset of AKI among different SGLT2i was com-
pared using non-parametric tests (Kruskal–Wallis test when 
there were more than two subgroups of respondents). We 
used Pearson’s chi-square test to compare the fatality rates 
between different SGLT2i. The statistical significance was 
determined at P < 0.05. Data mining and statistical analysis 
were performed by SAS, version 9.4 (SAS Institute Inc., 
Cary, NC, USA).

Results

Descriptive analysis

We identified 21,192 reports associated with AKI among the 
635,195 diabetic cases recorded in the FAERS database from 
January 2004 to December 2020. Meanwhile, the database 
recorded 31,618 AEs related to SGLT2i (Fig. 1). We have 
screened 2483 reports with suspected SGLT2i-associated 

AKI and summarized the clinical features of related patients 
in Table 3. There is no reported AKI event associated with 
the combination compound of ertugliflozin/sitagliptin in the 
current FAERS database. Other SGLT2i single or combina-
tion prescriptions have been informed AKI in the database. 
Most cases were reported from North America (84.74%), 
followed by Europe (8.86%) and Asia (4.59%). The health-
care professionals reported 38.99% of the cases, and non-
health-care professionals contributed 55.90% of the reports. 
The SGLT2i-related AKI cases have generally increased 
since 2013, with a peak of 36.69% of total reports in 2018. 
The average age for all patients was 57.90 (± 11.84) years. 
Most of the affected patients were 45–64 years old (58.46%) 
and the > 65 years old (28.67%). Excluding the unspecified 
data, 56.68% of the cases were male patients. And the male 
subjects with AKI (58.45 ± 11.78) tended to be older than 
the females (57.17 ± 11.84) (P = 0.014). The most common 
SGLT2i-associated AKI cases are related to canagliflozin 
(n = 1650, 66.45%), followed by empagliflozin (n = 374, 
15.06%) and dapagliflozin (n = 325, 13.09%). Among the 
selected diabetic cases, SGLT2i has been dominantly admin-
istrated in type 2 diabetes mellitus (71.41%).

The disproportionality analysis and Bayesian 
analysis

We detected AKI signals for different types of single pre-
scriptions of SGLT2i based on the “primary suspects” and 
recorded the results in Table 4. In the analysis, canagliflo-
zin was particularly remarkable for the connection to renal 
AEs due to its highest ROR (3.70, 95% CI 3.51, 3.91), PRR 
(3.39, χ2 2635.06), IC (1.67, IC025 1.58), and EBGM (3.18, 
EBGM05 3.04). Dapagliflozin and empagliflozin was posi-
tive in ROR and IC025. Ertugliflozin signals were currently 

Table 2  Summary of major 
algorithms used for signal 
detection

a number of reports containing both the suspect drug and the suspect adverse drug reaction, b number of 
reports containing the suspect adverse drug reaction with other medications (except the drug of interest), c 
number of reports containing the suspect drug with other adverse drug reactions (except the event of inter-
est), d number of reports containing other medications and other adverse drug reactions, ROR reporting 
odds ratio, CI confidence interval, N the number of co-occurrences, PRR proportional reporting ratio, χ2 
chi-squared, BCPNN Bayesian confidence propagation neural network, IC information component, IC025 
the lower limit of the 95% two-sided CI of the IC, MGPS multi-item gamma Poisson shrinker, EBGM 
empirical Bayesian geometric mean, EBGM05 the lower 90% one-sided CI of EBGM

Algorithms Equation Criteria

ROR ROR = (a/b)/(c/d) 95% CI > 1, N ≥ 2
95% CI  eln(ROR) ± 1.96(1/a + 1/b + 1/c + 1/d)^0.5

PRR PRR = (a/(a + c))/(b/(b + d)) PRR ≥ 2, χ2 ≥ 4, N ≥ 3
χ2 = Σ((O − E)2/E); (O = a, E = (a + b)(a + c)/

(a + b + c + d))
BCPNN IC =  log2a(a + b + c + d)/((a + c)(a + b)) IC025 > 0

IC025 =  eln(IC) − 1.96(1/a + 1/b + 1/c + 1/d)^0.5

MGPS EBGM = a(a + b + c + d)/((a + c)(a + b)) EBGM05 > 2, N > 0
EBGM05 =  eln(EBGM) − 1.64(1/a + 1/b + 1/c + 1/d)^0.5
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not powerful enough to demonstrate a definite conclusion. 
Similarly, we detected the SGLT2i-associated AKI signals 
by comparing the RORs based on “primary suspects” and 
“primary and secondary suspects” for different SGLT2i. In 
Table S1, the ROR signals for AKI were stable among the 
SGLT2i across the different analyses.

Time to onset of SGLT2i‑associated AKI

Overall, the median time to onset of SGLT2i-associated 
AKI was 72.0 (interquartile range [IQR] 21.0–266.0) days 
after administering drugs. In Fig. 2, we presented the gen-
eral accumulated AKI rates for all SGLT2i, and we also 
described the AKI rates in different time intervals for cana-
gliflozin, dapagliflozin, empagliflozin, and ertugliflozin. 
Almost one-third (32.29%) of the AKI cases occurred in 
the first month, and almost half (45.56%) occurred in the 
first two months. We noticed that the AKI could develop 
as soon as the initiation of several SGLT2i regimens. The 
quick onsets took place in 5.63% of all SGLT2i-associated 
AKI cases and respectively have occurred in 4.97%, 8.96%, 
and 5.00% of patients initiated with canagliflozin, dapagli-
flozin, and empagliflozin. Kruskal–Wallis test detected a sig-
nificant difference in time to onset of AKI among various 
SGLT2i (P < 0.01), with the shortest median time (23.0, IQR 
18.0–28.0 days) in ertugliflozin and the longest (98.0, IQR 
27.0–295.0 days) in canagliflozin.

Fatality due to SGLT2i‑associated AKI

To investigate the prognosis of SGLT2i-associated AKI, 
we evaluated fatality due to SGLT2i-associated AKI avail-
able in the FAERS database. Generally, SGLT2i-associated 
AKI resulted in 63.50% initial or prolonged hospitalization. 
The fatality rate among all AKI cases was 1.59%. We did 
not find a significant difference in the fatality rate among 
various SGLT2i (Pearson’s chi-square test for overall 
comparison, P = 0.553). The fatality rate of dapagliflozin-
associated AKI ranked the highest (2.12%). The deceased 
patients (62.94 ± 10.69 years) were significantly older than 
the survived ones (57.82 ± 11.84 years) (P = 0.011). Among 
the deceased cases, males composited 58.33%; there was 
no age difference between males (63.81 ± 11.88 years) and 
females (61.64 ± 8.89 years) (P = 0.565).

Discussion

By investigating the FAERS pharmacovigilance database, 
our study presented an extensive analysis to compare the 
association, onset times, and prognosis of AKI after dif-
ferent SGLT2i in real-world practice. All four members 

Table 3  Clinical characteristics of patients with SGLT2i-associated 
AKI sourced from the FAERS database (January 2004–December 
2020)

SGLT2is sodium-glucose cotransporter-2 inhibitors, AKI acute kid-
ney injury, FAERS Food and Drug Administration’s Adverse Event 
Reporting System

Characteristics Reports, no. (%)

Reporting region
 North America 2104/2483 (84.74)
 Europe 220/2483 (8.86)

Asia 114/2483 (4.59)
 Oceania 24/2483 (0.97)
 South America 11/2483 (0.44)
 Africa 7/2483 (0.28)
 Unspecified 3/2483 (0.12)

Reporters
 Health-care professionals 968/2483 (38.99)
 Non-health-care professionals 1388/2483 (55.90)
 Unspecified 127/2483 (5.11)

Reporting year
 2020 187/2483 (7.53)
 2019 267/2483 (10.75)
 2018 911/2483 (36.69)
 2017 421/2483 (16.96)
 2016 297/2483 (11.96)
 2015 334/2483 (13.45)
 2014 63/2483 (2.54)
 2013 3/2483 (0.12)

Sex of patients
 Male 1366/2410 (56.68)
 Female 1044/2410 (43.32)
 Unknown or missing 73/2483 (2.94)

Age groups (years)
 < 18 1/2128 (0.05)
 18–44 273/2128 (12.83)
 45–64 1244/2128 (58.46)

65–74 451/2128 (21.19)
75–84 144/2128 (6.77)
 > 85 15/2128 (0.70)
 Unknown or missing 355/2483 (14.30)

SGLT2is as suspected drugs
 Canagliflozin 1650/2483 (66.45)
 Canagliflozin/metformin hydrochloride 49/2483 (1.97)
 Dapagliflozin 325/2483 (13.09)
 Dapagliflozin propanediol/saxagliptin 1/2483 (0.04)
 Dapagliflozin propanediol/metformin hydrochloride 36/2483 (1.45)
 Empagliflozin 374/2483 (15.06)
 Empagliflozin/linagliptin 23/2483 (0.93)
 Empagliflozin/metformin hydrochloride 14/2483 (0.56)
 Ertugliflozin 9/2483 (0.36)
 Ertugliflozin/metformin hydrochloride 2/2483 (0.08)

Indications
 Type 1 diabetes mellitus 51/2483 (2.05)
 Type 2 diabetes mellitus 1773/2483 (71.41)
 Latent autoimmune diabetes in adults 1/2483 (0.04)
 Diabetes mellitus (unspecified type) 658/2483 (26.50)
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of SGLT2i demonstrated a relationship with AKI and pre-
sented diverse characteristics.

The mechanism of SGLT2i predisposes the potential 
to develop AKI in diabetic patients. SGLT2i induces 
osmotic diuresis and increases the possibility of hypov-
olemia [25], a well-recognized risk factor for acute pre-
renal failure. SGLT2i leads to the decline of eGFR due 
to the shrinking of the afferent arteriole resulting from 
augmented sodium delivery to macula densa at the dis-
tal tubule [26]. SGLT2i reduces glucose reabsorption but 
otherwise enhances fructose metabolism in the S3 seg-
ment of the proximal tubule and further induces oxidative 
stress, uric acid toxicity, inflammation, and tubular injury 
[10, 12]. Moreover, diabetes mellitus tends to develop in 
45–64-year-old or > 65-year-old patients, and their comor-
bidities and concurrent medications may further increase 
the risk of tubular injury. Clinical evidence has revealed 
AKI after SGLT2i application in such patient groups 
[11–16]. By performing analyses among diabetic patients, 

the real-world data also confirmed the association between 
SGLT2i and AKI.

Recent years have witnessed the heated debate over 
the “friend or foe” of SGLT2i effects on the kidney after 
the FDA labeled AKI warning for SGLT2i [27]. Indeed, 
patients receiving SGLT2i experienced a rapid decline in 
estimated glomerular filtration rate (eGFR) during the early 
phase in several clinical trials [20]; however, the trajectory 
was reversible after SGLT2i withdrawal [24], and some tri-
als even proved the long-term beneficial effect in slowing 
eGFR decline if SGLT2i was continued [19, 20]. This phe-
nomenon was consistent with our findings, which revealed 
that almost half of the AKI cases had occurred within the 
first two months; after that, the proportion of reported AKI 
events declined. From this viewpoint, some AKI reports 
flagged in the FAERS database may represent an expected 
decline in eGFR due to known hemodynamic effects, simi-
lar to the renin-angiotensin system (RAS) inhibitors [28]. 
A previous study demonstrated a trend to a lower baseline 

Table 4  Association of different 
SGLT2i regimens with AKI

SGLT2is sodium-glucose cotransporter-2 inhibitors, AKI acute kidney injury, N the number of reports of 
SGLT2i-associated AKI, ROR reporting odds ratio, CI confidence interval, PRR proportional reporting 
ratio, χ2 chi-squared, IC information component, EBGM empirical Bayes geometric mean
a Indicated positive signals

Drug N ROR PRR IC EBGM
(95% two-sided CI) (χ2) (IC025) (EBGM05)

Canagliflozin 1650 3.70 (3.51, 3.91)a 3.39 (2635.06)a 1.67 (1.58)a 3.18 (3.04)a

Dapagliflozin 325 1.38 (1.24, 1.55)a 1.36 (32.34) 0.44 (0.40)a 1.36 (1.24)
Empagliflozin 374 1.23 (1.11, 1.37)a 1.22 (15.50) 0.29 (0.26)a 1.22 (1.12)
Ertugliflozin 9 0.86 (0.44, 1.66) 0.86 (0.21) − 0.22 (–) 0.86 (0.49)

Fig. 2  Time to event onset of 
AKI following SGLT2i initia-
tion. Accumulated AKI rates for 
all SGLT2i were presented as a 
survival curve. Other AKI rates 
for canagliflozin, dapagliflozin, 
empagliflozin, and ertugliflozin 
were not accumulated. AKI 
acute kidney injury, SGLT2i 
sodium–glucose cotransporter-2 
inhibitor
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eGFR in patients who developed AKI after SGLT2i com-
pared with patients without AKI [14]. We should keep in 
mind that the RAS inhibitor could be harmful in > 65-year-
old patients with impaired kidney function [29]. A similar 
situation could result in particular populations, leading to 
harmful AKI.

Despite the possible confounding results of temporary 
eGFR decline, we summarized the potential applications 
of our analysis of this FAERS dataset. First, it was noted 
that the immediate AKI could occur in more than 5% of all 
affected diabetic patients. The average time to onset of AKI 
was around 70 days for all SGLT2i, and differences in onset 
times could be detected among the regimens. Combined 
with the observation of declined eGFR within six weeks 
in trials [24], it reminds us to trace the changes in kidney 
function during the early administration of SGLT2i. Second, 
we noted that canagliflozin and dapagliflozin, which were 
especially alerted to AKI by the FDA in 2016 [17], dem-
onstrated a generally stronger association with AKI com-
pared with empagliflozin and ertugliflozin. Similarly, meta-
analyses also listed canagliflozin and dapagliflozin with a 
greater chance of AKI compared to empagliflozin [15, 16]. 
The discrepancy may be driven by empagliflozin's pharma-
cological characteristics, featured by more than 2,500 times 
of affinity for SGLT2 over SGLT1. The specificity of empa-
gliflozin is tenfold and twofold more remarkable than that 
in canagliflozin and dapagliflozin, respectively [30]. Sparse 
data yet exist regarding the pharmacokinetics of ertugliflo-
zin [30]. Therefore, canagliflozin should be used cautiously 
in patients who tend to develop AKI based on the current 
findings. Third, despite the relatively modest fatality rate, 
the > 60% of AKI cases contributed hospitalization rate is 
concerning. Admittedly, cases with more severe outcomes 
were inclined to be reported in real-world SRS; still, the 
AKI-associated hospital stay was remarkable. More than 
70% of AKI cases were middle-aged and elderly patients, 
and older age was a significant risk factor of consequent 
death. We should carefully monitor SGLT2i-associated AKI 
in elderly patients with less-preserved kidney function [31].

We noticed the possible Notoriety Bias during our inter-
pretation of the FAERS data [32], which showed the ten-
dency of intensified reports following the publishing of FDA 
cautions towards SGLT2i-associated AKI in 2016. The mod-
ern FAERS database is stable enough to wean the effects 
of reporting bias [33]. Our study strengthens the claim of 
harmful effects on the kidney in a previous pharmacovigi-
lance analysis [22]. Compared to previous pharmacovigi-
lance analysis, we utilized four algorithms to compare the 
association between SGLT2i and AKI. We also compared 
fatality and time to the onset of SGLT2i-associated AKI, 
which generated more convincing data. Still, we neutrally 
interpreted our data after reviewing a growing body of evi-
dence indicating the renal protective effects of SGLT2i in 

the long term [18–20]. We can expect the EMPA-KIDNEY 
[34] and DAPA-CKD [35] to address this issue more clearly.

Admittedly, this study has some limitations despite the 
advantages of data mining. First, the AEs described in 
the FAERS database depend on the reporting quality. We 
noticed the inadequacy of information during data mining, 
such as incomplete inputs, resulting in a bias in the analy-
sis. Second, the FAERS database only records patients with 
adverse effects. Some statistics, such as the incidence rate 
of AKI for each SGLT2i regimen, cannot be explored due 
to the deficiency of the total number of patients receiving 
treatments. Third, it is problematic to profile risk factors 
between SGLT2i and AKI since the lack of baseline kidney 
conditions, comorbidities, and concomitant drugs that may 
contribute to AKI. Fourth, we lacked the original data to 
distinguish AKI and hemodynamic effect due to SGLT2i. 
Although some inherited imperfection in the FAERS data-
base, it hints at some critical aspects of SGLT2i-associated 
AKI and provides evidence for further studies.

Conclusion

We identified AKI cases after different SGLT2i regimens 
among diabetic patients based on the FAERS database indi-
cating the real-world practice. We signaled the association 
between SGLT2i regimens and AKI. Moreover, most AKI 
cases after SGLT2i occurred within the first two months, and 
we should monitor some immediate decline in eGFR follow-
ing the prescription of SGLT2i regimens. Besides, diabetic 
patients with more advanced ages may be more sensitive to 
SGLT2i-associated AEs, and we should regularly monitor 
kidney function in some particular populations. Our findings 
justified the continued pharmacovigilance investigation, and 
we expect further clinical trials to identify the boundary to 
apply SGLT2i in patients who are more fragile in kidney 
function.
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