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ABSTRACT
Aims/Introduction: This study aimed to investigate the effects of sodium–glucose
cotransporter 2 inhibitors (SGLT2i) on new prescriptions of drugs, including
antihypertensives, antigout/antihyperuricemics and antidyslipidemics, for the treatment of
lifestyle-related diseases in Japanese patients with diabetes mellitus using the JMDC
Claims Database.
Materials and Methods: Patients with type 2 diabetesmellitus whowere newly treated
with SGLT2i or other oral antidiabetic drugs and had not been prescribed any
antihypertensives, antigout/antihyperuricemics or antidyslipidemics for at least 1 year were
extracted from the database. Using propensity score calibrationmatching (1:1), we assessed
the proportion of patients who started the aforementioned concomitant medications within
2 years, and the risk ratio of SGLT2i to other antidiabetic medication groups was calculated.
Results: In 856,796 patients with diabetes mellitus, 734, 1,197 and 703 propensity score
calibration-matched patients in each group were analyzed for the prescription of
antihypertensives, antigout/antihyperuricemics and antidyslipidemics, respectively. The new
prescriptions of antihypertensives and antigout/antihyperuricemics were lower in the
SGLT2i group than those in the other oral antidiabetic drug group (risk ratio 0.66 and
0.37, respectively), whereas those of antidyslipidemics were more common in the SGLT2i
group (risk ratio 1.43).
Conclusions: New prescriptions of antihypertensives or antigout/antihyperuricemics
were lower for patients taking SGLT2i than those taking other oral antidiabetic drugs,
probably due to a reduction of blood pressure and uric acid levels by SGLT2i. The more
frequent prescriptions of antidyslipidemics might partially reflect a moderate increase in
low-density lipoprotein cholesterol levels as a result of sodium–glucose cotransporter 2
inhibition.

INTRODUCTION
Sodium–glucose cotransporter 2 inhibitors (SGLT2i) primarily
reduce plasma glucose levels by inhibiting glucose reabsorption

in the kidney and enhancing urinary glucose excretion. Clinical
studies showed the efficacy of SGLT2i not only in reducing
hyperglycemia, but also in decreasing bodyweight, blood
pressure, blood triglyceride (TG) and uric acid levels1,2.
Lifestyle-related diseases, including hypertension, hyperuricemia
and dyslipidemia, are risk factors for the development ofReceived 25 March 2022; revised 13 July 2022; accepted 15 July 2022
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arteriosclerosis and chronic kidney diseases, and are often
comorbid in patients with type 2 diabetes mellitus3–7. Recent
large-scale clinical outcome studies, including CANagliflozin
cardioVascular Assessment Study (CANVAS)8, Canagliflozin
and Renal Events in Diabetes with Established Nephropathy
Clinical Evaluation (CREDENCE)9, EMPAgliflozin-Remove
Excess Glucose (EMPA-REG) OUTCOME10 and Dapagliflozin
Effect on ardiovascuLAR Events-Thrombolysis in Myocardial
Infarction 58 (DECLARE TIMI58)11, showed that SGLT2i sup-
press the incidence of cardiac and renal events. Despite these
refined clinical study results, the impact of reducing the afore-
mentioned risk factors by SGLT2i on the medications of
lifestyle-related diseases has not been proven in studies using
real-world data in Japan. The JMDC Claims Database12 collects
claims from multiple health insurance unions, and their anon-
ymized data are available from this database to show real-world
medical practices for research.
The present study aimed to substantiate the preventive effects

of SGLT2i on lifestyle-related diseases in the real-world data in
Japan. We assumed that any beneficial effects on lifestyle-
related diseases are realized by the reduced number of drug
prescriptions for relevant diseases. In this study, we compared
the effects of SGLT2i and other oral antidiabetic drugs (OAD)
on the number of newly prescribed antihypertensives, antigout/
antihyperuricemics or antidyslipidemics in patients with type 2
diabetes mellitus by using the data from the JMDC Claims
Database.

MATERIALS AND METHODS
This is an exploratory cross-sectional study using the JMDC
Claims Database12. Anonymized data from the database for the
period from September 2010 to August 2020 were used for this
study. This database collects the claims data from company
employees and their families in Japan, but does not include
data from older adults aged >75 years who are covered by the
Latter-Stage Elderly Healthcare System. The dataset available in
this database includes patient information, such as sex, year of
birth, disease data, prescriptions, medical practices and medical
checkups. Furthermore, using the database, it is possible to
track the treatment history of patients, even if they visit multi-
ple hospitals.

Study population
In the present study, the assessment drugs included antihyper-
tensives, antigout/hyperuricemics and antidyslipidemics. The
number of prescriptions of these assessment drugs was com-
pared between the users of SGLT2i and OADs. OAD included
the following class of oral drugs: sulfonylureas, biguanides, thia-
zolidinediones, a-glucosidase inhibitors, glinides and dipeptidyl
peptidase-4 inhibitors. The patients with prescription records of
SGLT2i or combination drugs containing SGLT2 inhibitors
during any periods were excluded from the OAD group.
Among patients with diabetes mellitus defined by International
Classification of Diseases 10th revision Code E 11–E 14, new

users of SGLT2i and OAD were extracted from 1 April 2014,
when the first-in-class SGLT2i was launched, to 31 August
2018. In both SGLT2i and OAD groups, only the patients tak-
ing two or more antidiabetic drugs were selected for analysis,
as patients received SGLT2i in most cases in combination with
other antidiabetic drugs. The index date was defined as the date
when the patient started SGLT2i or the earliest date when the
patients started new combination of OADs, which means that
the same combination of antidiabetic drugs has not been pre-
scribed in the previous year. Combination antidiabetic drugs
containing multiple active ingredients were counted as each
class of drugs for each ingredient included. The following pop-
ulation sets were assessed for concomitant medication: popula-
tion I for antihypertensives, population II for antigout/
antihyperuricemics and population III for antidyslipidemics.
Patients were considered eligible if they meet the following

inclusion criteria: (i) patients whose any medical records are
available in the database for ≥1 year before the index date; (ii)
patients who have medical checkup data, including body mass
index (BMI), glycated hemoglobin and serum creatinine within
1 year before the index date, and blood pressure, uric acid and
lipid parameters in the medical checkup for populations I, II and
III, respectively; (iii) patients with a treatment period between
the index date and the last prescription date of >730 days as
described below; (iv) patients with a proportion of days covered
with SGLT2i or OAD prescription ≥0.8; and (v) patients
who have no antihypertensive, antigout/antihyperuricemic or
antidyslipidemic medication for populations I, II or III, respec-
tively, ≥1 year before the index date. The lookback period of the
medical record was set at 1 year before the index date.
When a gap between the last dose of the previous prescrip-

tion to the next prescription was ≥61 days in SGLT2i or OAD
treatment, the treatment was considered discontinued, and the
last prescription date before discontinuation was considered the
end of the treatment period. Proportion of days covered was
expressed as the ratio of the number of days covered by
SGLT2i or OAD prescriptions to the days of the treatment per-
iod. The proportion of days covered inclusion criterion was set,
because the patients with poor drug adherence would have
infrequently visited clinics or hospitals and, therefore, might
have fewer opportunities to be treated with other lifestyle-
related diseases. Exclusion criteria included patients with type 1
diabetes or records of dialysis, and those for whom adherence
could not be ensured were excluded from the study.
For the classification of assessment drugs, antihypertensives

included beta-blockers, calcium channel blockers, renin–an-
giotensin system inhibitors, diuretic and other oral agents that
were indicated for hypertension; antigout/antihyperuricemics
included uricosuric drugs, uric acid synthesis inhibitors and col-
chicine; and antidyslipidemics included statins, fibrates, ion
exchange resins, proprotein convertase subtilisin/kexin type 9
inhibitors and other cholesterol-/TG-regulating agents. The
combination product containing amlodipine and atorvastatin,
Caduet, was classified into both statin and calcium channel
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blocker prescription classes. For patient demographics, labora-
tory data and the presence of comorbidities, defined by the
Charlson Comorbidity Index13, were obtained from the medical
checkup and disease data, respectively, within the lookback per-
iod. Disease or drug definitions were based on International
Classification of Diseases 10th revision or ATC codes, respec-
tively (Table S1).

End-points
Primary end-point
Propensity score calibration (PSC) matching was carried out in
a 1:1 ratio between the SGLT2i and OAD groups. Patients who
were newly prescribed an antihypertensive, antigout/antihyper-
uricemic or antidyslipidemic drug were defined as a new user
(event of outcome) in populations I, II or III, respectively. New
users who were prescribed each assessment drug ≥7 days dur-
ing the treatment period of 730 days from the index date were
identified. The risk ratio (RR) of the SGLT2i group to the
OAD group was calculated on the basis of the proportion of
new users in each group.

Other end-points
With a prescription of each assessment drug as an event within
730 days from the index date, the number of patients with the
events and the incidence rate per 1,000 patient-years were cal-
culated for the SGLT2i and OAD groups. The number of
patients with new prescriptions of assessment drugs was also
summarized on the basis of major pharmacological classes in
populations I, II and III. Changes in laboratory values from
baseline to the last medical checkup (days 366–730 from the
index date) were calculated by stratification according to
the presence or absence of new prescriptions. In these patients,
the number and percentage of patients exceeding the standard
reference range or treatment-recommended criteria14–17 in the
laboratory values were summarized at the baseline and the last
medical checkup: in population I, systolic blood pressure (SBP)
≥130 mmHg or diastolic blood pressure (DBP) ≥85 mmHg
(exceeding the standard reference range), or SBP ≥140 mmHg
or DBP ≥90 mmHg (exceeding the treatment-recommended
criteria); in population II, uric acid ≥7.0 mg/dL (exceeding the
treatment-recommended criteria); and in population III, TG
≥150 mg/dL or low-density lipoprotein (LDL) cholesterol
≥120 mg/dL (exceeding the standard reference range). If
patients had two or more medical checkup data, the laboratory
data closest to day 730 were adopted.

Statistical analysis
The PSC-matched populations were used to compare the pro-
portion of the patients who were prescribed the assessment
drugs. From a clinical perspective, covariates in each population
that might affect exposure (SGLT2i or OAD) or outcomes were
included in the PSC. Common covariates for all three popula-
tions included age, sex, index year, class of concomitant antidia-
betics at the index date, comorbidity defined by Charlson

Comorbidity Index, BMI, glycated hemoglobin and estimated
glomerular filtration rate categories by chronic kidney disease
stage. Additional covariates were SBP and DBP, uric acid, and
LDL cholesterol and TG for populations I, II and III, respec-
tively. A caliper of 0.2 on the propensity scale was used, and
standardized difference was used to assess the covariate
balance18.
For patient background characteristics, categorical variables

were expressed as the number of patients and percentage, and
continuous variables were expressed as mean and standard
deviation. The proportion of patients who were prescribed the
assessment drugs within 730 days and its 95% confidence inter-
val (CI) were calculated by group in each population. The RR
and 95% CI for the SGLT2i group to the OAD group were also
calculated and analyzed using Pearson’s v2-test. The Kaplan–
Meier curve was prepared for the time to the events by group,
and the P-value was calculated using the log-rank test. Statisti-
cal analyses were carried out using SAS Ver. 9.4 (SAS Institute,
Inc., Cary, NC, USA) and conducted by ATLEAF Corporation
(Tokyo, Japan).

RESULTS
Study population
A total of 856,796 patients with a diagnosis code of diabetes
mellitus were identified; of whom, 3,387 patients (SGLT2i:
n = 1,751, OAD: n = 1,636), 5,374 patients (SGLT2i:
n = 2,892, OAD: n = 2,482) and 3,203 patients (SGLT2i:
n = 1,562, OAD: n = 1,641) were prescription-free of antihy-
pertensives (population I), antigout/antihyperuricemics (popula-
tion II) and antidyslipidemics (population III), respectively, for
1 year before the index date (Figure 1).

Patient background characteristics
In the patient background data before PSC matching
(Table S2), the mean age was younger in the SGLT2i group
than that in the OAD group in all three populations. The pro-
portion of patients with diabetic complications and mild hep-
atic impairment was higher in the SGLT2i groups.
Additionally, mean BMI and estimated glomerular filtration
rate were higher in the SGLT2i groups. The PSC matching
ratio (before/after) in the SGLT2i and OAD groups was 0.419
(734/1,751) and 0.449 (734/1,636), respectively, for antihyper-
tensives; 0.414 (1,197/2,892) and 0.482(1,197/2,482), respec-
tively, for antigout/antihyperuricemics; and 0.450 (703/1,562)
and 0.428 (703/1,641), respectively, for antidyslipidemics; and
approximately 40% of patients were matched in all three popu-
lations (Figure 1).
In all three populations, the absolute standardized differences

were <0.1 for all covariates (Table 1). In the OAD group of all
populations, the patients initiated metformin most commonly
followed by dipeptidyl peptidase-4 inhibitors (Table S3). In
population I, which assesses antihypertensive drug prescrip-
tions, the mean SBP and DBP were approximately 126 and
79 mmHg, respectively. The mean uric acid level in
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population II, which assesses antigout/antihyperuricemic drug
prescriptions, was approximately 5.5 mg/dL. In population III,
which assesses antidyslipidemic drugs, the mean LDL choles-
terol and TG levels were approximately 126 and 155 mg/dL,
respectively.

Outcomes
In population I, the number (percentage) of patients who were
newly prescribed antihypertensive drugs within 730 days from
the index date was 50 (6.8%) in the SGLT2i group and 76
(10.4%) in the OAD group, and the RR of onset in the SGLT2i
group relative to the OAD group was 0.66 (95% CI 0.47–0.93;
P = 0.015, Table 2). As shown in the Kaplan–Meier curves
(Figure 2a), the incidence of the initiation of medication was
significantly different between the two groups (log-rank test;
P = 0.017), and the incidence rates for 730 days from the index
date were 25.95 and 40.28 per 1,000 person-years in the
SGLT2i and OAD groups, respectively. For the prescription of
antihypertensives by drug class, no differences between the
SGLT2i and OAD groups were noted; angiotensin II antago-
nists were prescribed most frequently, followed by calcium
channel blockers in both groups (Table S4).

In population II, 14 (1.2%) and 38 (3.2%) patients in the
SGLT2i and OAD groups, respectively, newly received antig-
out/antihyperuricemic prescriptions. The RR in the SGLT2i
group relative to the OAD group was 0.37 (95% CI 0.20–0.68;
P < 0.001, Table 2). The incidence rates for 730 days from the
index date were 4.24 and 11.72 per 1,000 person-years in the
SGLT2i and OAD groups, respectively, and a significant differ-
ence between the groups was observed (log-rank test,
P < 0.001; Figure 2b). No difference in the class of the antig-
out/antihyperuricemics between both groups was noted
(Table S4).
In population III, the numbers of patients newly prescribed

antidyslipidemic drugs were 134 (19.1%) and 94 (13.4%) in the
SGLT2i and OAD groups, respectively. The RR of SGLT2i rela-
tive to the OAD group was 1.43 (95% CI 1.12–1.82; P = 0.004,
Table 2). The incidence of the initiation of medication was sig-
nificantly different between the groups (log-rank test,
P = 0.005), and the incidence rates in the SGLT2i and OAD
groups were 78.48 and 53.36 per 1,000 person-years, respec-
tively, in 730 days from the index date (Figure 2c). Statins were
the most frequently prescribed drugs in both groups, followed
by fibrates; the prescription rates were similar in these two

Patients with DM (ICD10 code: E11 -14), n = 856,796

Exclusion :
Patinets with T1DM, n = 11,762

SGLT2i
n = 80,824

With medical checkup data

Treatment period > 730 days
(Gap ≤ 60 days and PDC ≥ 0.8)

No antihypertensive drugs before
Index date

PSC matching

Population l: Antihypertensive
drugs

Population l:
Antihypertensive drugs

SGLT2i
n = 15,344

OAD
n = 11,406

SGLT2i
n = 3,901

OAD
n = 3,312

Patients on dialysis: n = 136
New user of antihypertensive drugs
after last prescription: n = 18

User of antihypertensive drugs
before index date: n = 3,826

Patients on dialysis: n = 112.
New user of antigout/
antihyperuricemic drugs after
last prescription: n = 16

User of antigout/antihyperuricemic
drugs before index date: n = 803

Patients on dialysis: n = 135
New user of antidislipidemic
drugs after last prescription:
n = 20

User of antidyslipidemic drugs
before index date:
n = 4,001

SGLT2i
n = 1,751

OAD
n = 1,636

SGLT2i
n = 734

OAD
n = 734

With medical checkup data

Treatment period > 730 days
(Gap ≤ 60 days and PDC ≥ 0.8)

No antigout/antihyperuricemic
before index date

PSC matching

Population II: Antigout/
antihyperuricemic drugs

Population II: Antigout/
antihyperuricemic drugs

SGLT2i
n = 11,194

OAD
n = 8,511

SGLT2i
n = 3,339

OAD
n = 2,838

SGLT2i
n = 2,892

OAD
n = 2,482

SGLT2i
n = 1,197

OAD
n = 1,197

With medical checkup data

Treatment period > 730 days
(Gap ≤ 60 days and PDC ≥ 0.8)

No antidyslipidemic drugs
before index date

PSC matching

population III: Antidyslipidemic
drugs

Population III: Antidyslipidemic
drugs

SGLT2i
n = 15,335

OAD
n = 11,390

SGLT2i
n = 3,895

OAD
n = 3,309

SGLT2i
n = 1,562

OAD
n = 1,641

SGLT2i
n = 703

OAD
n = 703

OAD
n = 92,060

New user of antidiabetic drug(s) (with two or more diabetes drugs)

Figure 1 | Patient disposition and flow chart. DM, diabetes mellitus; OAD, other oral antidiabetic drugs except SGLT2i; PSC, propensity score
calibration; SGLT2i, sodium–glucose cotransporter 2 inhibitors.
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groups (Table S4). The prescriptions of statins and fibrates were
numerically higher in the SGLT2i group than in the OAD
group.

Change from the baseline in each parameter
The change from baseline in blood pressure and clinical labora-
tory tests by their values and the percentage of the patients out-
side the reference range in medical checkups are shown in
Tables S5–S7. In population I, both SBP and DBP were numer-
ically reduced from baseline for patients who were not pre-
scribed antihypertensives in the SGLT2i group. In contrast, no
obvious change from baseline for both SBP and DBP in the
OAD group was observed. Similarly, in population II, uric acid
levels at the last medical checkup were also numerically lower
than those at baseline for patients who were not newly pre-
scribed antigout/antihyperuricemics in the SGLT2i group, but
did not change in the OAD group. The percentage of patients
with high blood pressure or high uric acid levels tended to be
lower at the last physical examination than that at baseline in
the SGLT2i group (Tables S5 and S6). In population III, the
LDL cholesterol level and the percentage of patients with higher
LDL cholesterol levels at the last medical checkup were

comparable with those at baseline in patients who did not
receive new prescriptions of antidyslipidemics in the SGLT2i
group; however, these parameters were numerically decreased
in the OAD group. The TG level and the percentage of patients
with higher TG levels decreased from baseline to the last medi-
cal checkup in both treatment groups in patients who were not
newly prescribed antidyslipidemics (Table S7).

DISCUSSION
In the present study, we compared the frequency of new pre-
scriptions for concomitant diseases between the SGLT2i and
OAD groups in patients with diabetes by using the JMDC
Claims Database. A lower frequency of new prescriptions was
shown for antihypertensives and antigout/antihyperuricemics in
patients taking SGLT2i than those taking OADs. In contrast,
the number of new prescriptions for antidyslipidemic drugs
was higher in the SGLT2i group than that in the OAD group.
Most OADs have mild or neutral effects on blood pressure19.

In contrast, SGLT2i reduce SBP and DBP without affecting
heart rate19; for example, in clinical trials in Japanese patients
with type 2 diabetes mellitus, SGLT2i showed a blood pressure-
lowering effect over the treatment period20. In the EMPA-REG
BP trial, empagliflozin decreased the 24-h mean SBP and DBP
in patients with type 2 diabetes mellitus with hypertension, irre-
spective of antihypertensive medication use21. Furthermore,
weight loss and high blood pressure are often associated with a
high BMI22,23. In antihypertensive medication-free patients, the
percentage of patients with high blood pressure (SBP
≥130 mmHg or DBP ≥85 mmHg, and SBP ≥140 mmHg or
DBP ≥90 mmHg) did not change from baseline to the last
medical checkup in the OAD group; however, the percentage
numerically decreased in the SGLT2i group due to SGLT2 inhi-
bition, which might have partially contributed to the decrease
in blood pressure. It is suggested that the treatment with
SGLT2i decreased the blood pressure in patients with diabetes
mellitus and resulted in the less frequent prescriptions of anti-
hypertensive medications.
The proportion of patients prescribed antigout/antihyper-

uricemics was also lower in the SGLT2i group than that in the
OAD group. In the last medical checkup, the mean uric acid
level was reduced, and the percentage of patients with higher
uric acid levels decreased from baseline in the SGLT2i group.
In a cohort study using a commercial claims database (IBM
MarketScan) in the United States, the gout incidence rate was
lower in patients with diabetes treated with SGLT2i than those
treated with GLP-1 receptor agonist24. In subanalyses of CAN-
VAS, EMPA-REG and DAPA-HF studies, not only were the
serum uric acid levels decreased more in the SGLT2i group
than those in the placebo group25–28, but also the incidences of
gout flare, antigout drugs initiation and adverse events related
to hyperuricemia were lower in the SGLT2i group25,26. There-
fore, our result in the real-world data is consistent with the pre-
vious large-scale clinical studies reporting lower onset of
antigout/antihyperuricemic medication in the SGLT2i group.

Table 2 | Primary outcomes

Group SGLT2i OAD

Population I
No. patients (n) 734 734
No. patients prescribed
antihypertensive drugs (%)

50 (6.8) 76 (10.4)

95% CI 5.1–8.9 8.2–12.8
RR (vs OAD group) 0.66
RR 95% CI 0.47–0.93
P-value 0.015

Population II
No. patients (n) 1197 1197
No. patients prescribed
antigout/antihyperuricemic drugs (%)

14 (1.2) 38 (3.2)

95% CI 0.6–2.0 2.3–4.3
RR (vs OAD group) 0.37
RR 95% CI 0.20–0.68
P-value <0.001

Population III
Group SGLT2i OAD
No. patients (n) 703 703
No. patients prescribed
antidyslipidemic drugs (%)

134 (19.1) 94 (13.4)

95% CI 16.2–22.2 10.9–16.1
RR (vs OAD group) 1.43
RR 95% CI 1.12–1.82
P-value 0.004

CI, confidence interval; OAD, other oral antidiabetic drugs except
sodium–glucose cotransporter 2 inhibitors; RR, risk ratio; SGLT2i, sodium
–glucose cotransporter 2 inhibitors.
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As the mechanism of SGLT2i in reducing serum uric acid
levels, it has been postulated that increased glucose levels in the
proximal tubules by SGLT2i enhance urate excretion into the
lumen through GLUT9 as an antiporter that mediates exchange
of urate for glucose or fructose29. Additionally, the persistent
inhibition of SGLT2 might downregulate xanthine oxidase
through enhancing the sirtuin-1 signaling pathway26. Therefore,
the low number of new prescriptions of antihyperuricemics in
the SGLT2i group is likely to reflect the reduced serum uric
acid level mediated by the aforementioned indirect uric acid-
lowering effect of SGLT2i.
A higher percentage of patients were prescribed antidyslipi-

demic drugs in the SGLT2i group than those in the OAD
group. SGLT2i have been reported to decrease TG, and mildly
increase HDL and LDL cholesterol levels30. LDL cholesterol
levels were elevated in patients on a low-carbohydrate diet or
under fasting conditions31–33, suggesting that the changes in
lipid metabolism brought about by SGLT2i are based on calorie
loss through increased urinary glucose excretion. It has also
been proposed that SGLT2i switch energy metabolism from

carbohydrates to fat oxidation to stimulate ketone body and
hepatic cholesterol productions, resulting in a decrease in LDL
receptors34. Furthermore, enhanced lipolysis of TG-rich lipopro-
teins through an increase in lipoprotein lipase activity mediates
the TG-lowering effect of SGLT2i35. In diabetic animal models,
empagliflozin promotes lipolysis of TG-rich lipoproteins and
decreases LDL clearance35. Thus, it can be explained that LDL
cholesterol levels were elevated owing to enhanced fat oxidation
by SGLT2i in some patients, and that these patients were newly
prescribed antidyslipidemic drugs.
The present study had some limitations. First, the JMDC

Claims Database used in this study enables tracking of medical
prescription records from multiple hospitals; however, the
majority of our study population were workers in the database,
withdrawal from health insurers due to retirement resulted in a
small population of patients aged in their 60s and no patients
aged ≥75 years. Second, the database consists of medical infor-
mation of company employees and their families; the percent-
age of male patients is higher than that of patients with
diabetes in general. Therefore, the present findings might not
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be generalized especially to older or female patients with dia-
betes. Third, the impact of prescription changes in antidiabetic
drugs was not analyzed, which might be a potential bias affect-
ing prescription trends. Finally, the influence of the patient’s
lifestyle was not analyzed, because lifestyle assessments data,
such as smoking, eating and exercise habits, are self-reports,
and the data might include recall and report biases.
Under treatment with SGLT2i, new prescriptions for antihy-

pertensives or antigout/antihyperuricemics were less frequent
than those for OADs, probably due to a reduction of blood
pressure and uric acid levels by SGLT2i. In contrast, the num-
ber of patients who were newly prescribed antidyslipidemics
was slightly higher in the SGLT2i group than that in the OAD
group. This might partly reflect the mild increase in the LDL
cholesterol level associated with changes in energy metabolism
caused by SGLT2i.
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