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Treatment patterns and satisfaction in
patients with type 2 diabetes newly
initiating oral monotherapy with
antidiabetic drugs in Japan: results from
the prospective Real-world
Observational Study on Patient
Outcomes in Diabetes (RESPOND)

Atsushi Tajima © ," Keisuke Tobe

ABSTRACT

Introduction To present longitudinal data from the
Real-world Observational Study on Patient Outcomes in
Diabetes (RESPOND) in Japan.

Research design and methods In this multicenter,
prospective, observational cohort study, patients with type

2 diabetes mellitus (T2DM) newly initiated on monotherapy
were followed up for 2 years. Primary outcomes included
changes in treatment pattern over time, target hemoglobin
Alc (HbA1c) attainment and treatment satisfaction per Oral
Hypoglycaemic Agent Questionnaire (OHA-Q).

Results Among 1474 enrolled patients (male, 62.1%; mean
age, 59.7 years; HbA1c, 8.08%), the oral antidiabetic drug
(OAD) monotherapy prescription rate decreased to 47.2%
and that of 2 and >3 OADs increased to 14.8% and 5.4% at
24 months, respectively. Switch/add-on OAD was associated
with higher HbA1c and body mass index (BMI), baseline
OAD being non-dipeptidyl peptidase-4 inhibitor (DPP-4i)/
non-sodium glucose cotransporter-2 inhibitor (SGLT2i),
diabetes complications, no comorbidities and consulting

a diabetes specialist. The mean (SD) HbA1c (%) was 6.73
(0.85) at 24 months. Higher HbA1c, diabetes complications,
cardiovascular disease, being employed, no hypertension
and younger treating physician were associated with >2 OAD
classes prescription or target HbA1c non-attainment at 24
months. OHA-Q subscale scores were significantly higher

in patients achieving (vs not achieving) target HbA1c and

in those continuing monotherapy (vs combination therapy).
Baseline age (<65 years), sex (female), HbA1c, alcohol use,
use of non—DPP-4i OADs or non-T2DM drugs, diabetes
complications and cardiovascular disease had a significant
negative impact, while EuroQol five-dimensional five-level
and Summary of Diabetes Self-Care Activities-specific diet
scores, BMI and unemployment had a significant positive
impact on OHA-Q scores at 24 months.

Conclusions Primary outcomes show real-world treatment
patterns and glycemic control over 2 years in patients with
T2DM newly initiated on OAD monotherapy in Japan. Key
factors associated with durability of initial monotherapy,
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Treatment recommendations for first-line therapies
in patients with type 2 diabetes mellitus (T2DM) dif-
fer between the Japanese and Western guidelines.

= The Japanese guidelines recommend individualized
therapy, with no preference for treatment class.

= The Western guidelines generally recommend met-
formin as initial therapy, taking into consideration
any contraindications such as high cardiovascular
risk and comorbidities, patient-centered treatment
factors such as body weight and management
needs.

WHAT THIS STUDY ADDS

= Most patients with T2DM continued oral antidiabetic
drug (OAD) monotherapy, and the use of injectables
was uncommon within 2 years of initiating OAD.

= Qverall, more than one-third of patients who re-
mained on treatment attained the individualized
target HbA1c throughout the study period. The per-
centage of patients achieving the target HbA1c at
24 months reduced with an increase in the number
of add-on OADs.

= Besides patient characteristics such as HbA1c,
comorbidity and background cardiovascular risk,
the initial OAD choice may significantly impact
the likelihood of treatment adjustment and patient
satisfaction.

target achievement or treatment satisfaction included
baseline HbA1c, comorbidity and initial OAD choice.

INTRODUCTION

The global prevalence of diabetes is projected
to reach 783 million by 2045 from the 537
million of 2021." In Japanese adults aged
20-79 years, the prevalence of diabetes
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HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR
POLICY

= The study results highlighted the significance of initial drug choice
as a part of key consideration associated with the outcomes and
treatment satisfaction in T2DM management.

= Further investigations for patient-centric focus on other related

clinical activities not addressed in the present study are warranted.

was 11.8%, and 0.25 million deaths were attributed to
diabetes.’ Type 2 diabetes mellitus (T2DM) is charac-
terized by a lower insulin secretory function and lower
probability of obesity-associated insulin resistance in the
Japanese versus other ethnic populations.*®

According to the American Diabetes Association (ADA)
guidelines, first-line therapy should be selected based on
comorbidities, patient-centered treatment factors and
management needs and generally includes metformin,
unless contraindicated, along with comprehensive life-
style modifications.* The European Association for the
Study of Diabetes (EASD)/European Society of Cardi-
ology (ESC) guidelines also recommend metformin
as first-line therapy in overweight patients with T2DM
at moderate cardiovascular (CV) risk and without CV
disease (CVD).? Although the Japanese Clinical Prac-
tice Guideline (CPG) 2019 recommends individualized
therapy and no particular treatment class as the preferred
initial therapy in patients with T2DM,® dipeptidyl pepti-
dase-4 inhibitors (DPP-4i) have been increasingly
prescribed as first-line therapy in Japan. A preference for
DPP-4i over metformin for initial therapy in Japan could
partly be explained by the delayed approval of high-dose
metformin (2250 mg) due to a potential risk of lactic
acidosis and unavailability of extended-release formula-
tion of metformin.”

To date, limited information is available regarding
the durability of initial T2DM monotherapy and subse-
quent changes in pharmacotherapy in Japan. Further
real-world studies are needed to evaluate the experi-
ence of patients with T2DM treated with oral antidia-
betic drugs (OADs), given the increase in the number
of newer OADs and complexity of treatment regi-
mens. The Real-world Observational Study on Patient
Outcomes in Diabetes (RESPOND) is a multicenter,
prospective, observational cohort study designed to
generate high-quality, comprehensive, real-world data
for treatmentnaive patients with T2DM newly initiated
on an OAD.® The study design for RESPOND; baseline
data, including the OAD distribution by treatment class
prescribed as initial monotherapy by specialists and non-
specialists; and differences in diabetes self-care activities,
adherence to self-care recommendations and educa-
tion on nutrition and foot care among patients treated
by specialists and non-specialists were published previ-
ously.® Here, we present the 2-year longitudinal phase
data from RESPOND, including changes in treatment
patterns over time, the target hemoglobin Alc (HbAlc)

attainment rate and treatment satisfaction in patients
with T2DM in a real-world setting in Japan.

MATERIALS AND METHODS

Study design

RESPOND (Japan Pharmaceutical Information Center
identifier, JapicCTI-163306) was conducted from June
2016 to November 2019 in patients with T2DM who
newly initiated OAD monotherapy at 174 sites in Japan.
The detailed inclusion and exclusion criteria have been
described previously.® Two-year follow-up data from the
enrolment date were captured via electronic case report
forms. Patient medical records and patient/physician
survey information were used as data sources. Treatment
patterns were recorded in the medication log/records
over the study period.”

Physician participants

Diabetologists and endocrinologists (considered diabetes
specialists) and general practitioners, family medicine
physicians, primary care physicians and cardiologists
(considered non—diabetes specialists) who were routinely
involved in the management of patients with T2DM were
targeted for recruitment.

Outcomes

Primary outcomes included treatment patterns changes
over time for T2DM treatment classes (switch or addition
of new classes) and the proportion of patients initiating
OADs as monotherapy achieving their individualized
glycemic target set by physicians at baseline during the
2-year follow-up.

Other outcomes included time to first treatment
adjustment (switch/add-on therapy) by baseline OAD,
proportion of patients initiating OADs as monotherapy
achieving HbAlc <7.0% and subscale scores for treatment
convenience, somatic symptoms and treatment satisfac-
tion at the end of the 2-year follow-up using the Oral
Hypoglycaemic Agent Questionnaire (OHA-Q).? In the
analysis of first treatment adjustment, switch was defined
as the initiation of another monotherapy on or after the
discontinuation of baseline OAD monotherapy. Add-on
therapy was defined as initiating combination therapy
without discontinuing baseline OAD monotherapy. The
occurrence of treatment adjustment and HbAlc target
attainment during the 2-year follow-up were stratified by
baseline patient characteristics or treatment regimen at
each time point. A multivariate regression analysis for
each outcome was performed to identify the baseline
patient characteristics associated with time to first treat-
ment adjustment, history of treatment change or missing
individualized HbAlc target set by physicians at baseline
and the OHA-Q subscale scores at the end of the 2-year
follow-up.

Statistical analysis
Sample size estimation has been described previously.®
Missing data were not imputed. In descriptive analyses,
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continuous variables are summarised as mean (SD)
or median (IQR) and categorical variables as number
and proportion of the total study population and by
predefined subgroups, where appropriate. Median (IQR)
time to first treatment adjustment by baseline OAD was
estimated using the Kaplan-Meier method.

Baseline patient characteristics associated with first
treatment adjustment were evaluated using a Cox regres-
sion analysis and those associated with the history of
treatment adjustment or HbAlc greater than or equal to
the target value at 2 years were evaluated using a multi-
variate logistic regression analysis. In the multivariate
analyses, explanatory variables were selected consid-
ering their importance in glycemic control; categorical
variables included age, sex, family history of diabetes,
current smoking status, drinking habit, educational
background, family living together, current employ-
ment status, baseline OAD, diabetic complications, CVD,
dyslipidemia, hypertension, comorbidities, non-T2DM
drugs, consulting physician and place of visit; continuous
variables included EuroQol five-dimensional five-level
(EQ-5D-5L) utility score, Summary of Diabetes Self-Care
Activities (SDSCA) general diet subscale, SDSCA specific
diet subscale, SDSCA exercise subscale, HbAlc, body
mass index (BMI), physician’s age and number of visits/
month of patients with T2DM.* "' Baseline patient char-
acteristics, which either positively or negatively impacted
the OHA-Q subscale scores at 2 years, were evaluated
using multivariate linear regression analysis with the
same set of explanatory variables. Statistical significance
was defined as p<0.05.

RESULTS

Patient disposition

Of the 1521 patients registered, 1506 were enrolled.
Subsequently, 1496 patients were eligible, of whom 22
withdrew consent and 1474 were included in the analysis
(online supplemental figure S1).

Patient characteristics

Of the 1474 patients included in the analysis, 62.1%
(n=915) were male, 42.5% (n=626) had a family history
of T2DM and 90.3% (n=1331) were visiting clinics;
43.0% (n=634), 20.7% (n=305), 6.0% (n=88) and 2.6%
(n=38) were consulting a diabetes specialist, cardiologist,
nephrologist and geriatrician, respectively. At baseline,
the mean (SD) age was 59.7 (13.3) years; diabetes dura-
tion, 0.86 (1.87) years; HbAlc, 8.08% (1.83%); and indi-
vidualized target HbAlc, 6.51% (0.52%). Most patients
did not have diabetes complications (n=1279), CVD
(n=1383) or other comorbidities (n=1006; online supple-
mental table S1).

Distribution of treatment regimens

Treatment pattern

In the overall analysis population, the OAD monotherapy
prescription rate decreased to 47.2% at 24 months from
baseline (n=1474; figure 1A). However, the proportion

of patients prescribed a combination of 2 and >3 OADs
increased to 14.8% and 5.4%, respectively, at 24 months.
The proportion of patients prescribed injectable antidi-
abetic therapies remained <2.0% throughout the study
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Figure 1 Distribution of treatment regimens over time.
(A) Type of drug treatment at each time point (full analysis
set). (B) OAD monotherapy class among patients receiving
OAD monotherapy at each time point. (C) OAD combination
therapy type among patients receiving OAD combination
therapy at each time point. AGI, alpha glucosidase inhibitor;
BL, baseline; DPP-4i, dipeptidyl peptidase-4 inhibitor;
M, month; OAD, oral antidiabetic drug; SGLT2i, sodium-
glucose cotransporter-2 inhibitor; SU, sulfonylurea; TZD,
thiazolidinedione. n presented on the Y-axis refers to the
number of patients with prescribing information available
at the respective time point; proportions were calculated
from the full analysis set; unknown group refers to patients
who were lost to follow-up or had prescribing information
unavailable during follow-up.

1 DPP-4i+SGLT2i SGLT2i+Metformin
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period, and those discontinuing treatment was 21.8% at
24 months.

Oral monotherapy

Among patients with available prescription record, DPP-4i
was the most commonly prescribed OAD monotherapy
in 55.8% and 59.7% of patients at baseline and those
who were on monotherapy at 24 months, respectively
(figure 1B). The proportion of patients on monotherapy
who were prescribed sodium/glucose cotransporter-2
inhibitors (SGLT2i), metformin and other OAD classes
remained relatively stable from baseline to 24 months
(SGLT2i, 18.7% vs 18.0%; metformin, 16.0% vs 14.5%;
alpha glucosidase inhibitors, 3.3% vs 3.2%; sulfonylureas
(SU), 2.9% vs 1.9%; thiazolidinediones, 1.9% vs 2.0%;
glinides, 1.4% vs 0.7%, respectively).

Oral combination therapy

The most commonly prescribed (range) 2-drug combina-
tions throughout the study period were DPP-4i+metformin
(29.0%-33.9%), DPP-4i+SGLT2 i (18.2%-24.2%) and
SGLT2i+metformin (11.1%-16.6%) (figure 1C).

Distribution of OADs

The percentage of patients prescribed metformin,
DPP-4i and SGLT2i as monotherapy decreased steadily
from 6 months to 24 months, which was associated with
a corresponding increase in the proportion of patients
prescribed these OADs as add-on therapy (online supple-
mental figure S2). At 24 months, >50.0% of patients
with available prescription record continued the base-
line metformin, DPP-4i or SGLT2i as monotherapy. The
percentage of patients who switched OAD increased at 24
months versus 6 months for all 30AD classes: metformin
(8.4% vs 2.9%), DPP-4i (3.4% vs 1.1%) and SGLT?2i
(4.2% vs 3.8%).

Durability of initial OAD treatment

Overall, 725 patients (49.2% of the analysis popula-
tion) discontinued the initial OAD during the follow-up
period. The median (IQR) duration of the initial OAD
(days) was 204 (61.5-440.0), including the period after
the initiation of combination therapy with additional
OAD(s). The duration of baseline SGLT2i, DPP-4i and
metformin was 260 (107.0-687.0), 226 (91.0-448.5) and
112 (42.0-335.5), respectively, and that for other OAD
classes was 121.5 (33.0-384.0).

Time to first treatment adjustment by baseline variables

The estimated probability of continuing initial OAD
monotherapy without any treatment adjustment at 24
months was 52.7%, 66.1% and 64.1% in patients receiving
metformin, DPP-4i or SGLT?2i, respectively, versus 64.3%,
58.0% and 62.1% in patients receiving non-metformin,
non-DPP-4i or non-SGLI2i, respectively, at baseline
(figure 2A). A Cox regression for time to treatment
adjustment revealed that patients with higher HbAlc
and BMI, prescribed non-DPP-4i/non-SGLT2i OAD,
with diabetes complications, without other comorbidities

and consulting a diabetes specialist were at a greater risk
of switching/add-on therapy (figure 2B). Online supple-
mental table S1 summarises the number and proportion
of patients who underwent treatment switch or add-on
therapy by baseline patient characteristics.

Individualized target HbA1c attainment rate by baseline
characteristics

Among patients with available laboratory data, the
proportion of patients achieving the target HbAlc at 24
months was significantly impacted by age and hyperten-
sion. A higher proportion of patients aged =66 versus
254 to <66 versus <54 years (41.3% vs 33.1% vs 31.4%;
p=0.0113; online supplemental table S2) achieved the
target HbAlc at 24 months. Similarly, a higher propor-
tion of those with (vs without) hypertension achieved
the target HbAlc at 12 months (41.8% vs 32.6%;
p=0.0012), 18 months (41.9% vs 31.1%; p=0.0002)
and 24 months (39.1% vs 31.9%; p=0.0151). At 12
months, a higher proportion of patients consulting (vs
not consulting) a diabetes specialist (41.9% vs 34.0%;
p=0.0054) and not consulting (vs consulting) a cardi-
ologist (39.6% vs 29.4%; p=0.0033) achieved the target
HbAlc.

Glycemic control by treatment regimen

Overall, the mean (SD) HbAlc (%) at 24 months was
6.73 (0.85) (online supplemental table S3). Among
patients with available data on glycemic outcome, a
similar proportion of patients achieved the individ-
ualized target HbAlc throughout the study period (6
months, 35.8%; 24 months, 35.7%). The percentage
of patients achieving the target HbAlc at 24 months
reduced with an increase in the number of OADs (1
OAD, 35.1%; 2 OADs, 33.6%; >3 OADs, 31.6%). Patients
treated with OAD monotherapy had similar mean (SD)
HbAlc (%) at 6 months (6.68 (0.86)) and 24 months
(6.64 (0.73)); 36.9% and 35.1% of patients achieved
the target HbAlc at 6 and 24 months, respectively. In
patients treated with 2 OADs, the mean (SD) HbAlc
(%) was 7.20 (1.09) and 6.85 (0.78) at 6 and 24 months,
respectively; 27.0% and 33.6% of patients achieved the
target HbAlc, respectively. Among patients receiving
2-drug combinations, 35/86 (40.7%), 21/71 (29.6%)
and 10/33 (30.3%) treated with DPP-4i+metformin,
DPP-4i+SGLT2 i and SGLTZ2i+metformin, respectively,
achieved the target HbAlc at 24 months (online supple-
mental table S3). The mean (SD) HbAlc (%) in patients
receiving >3 OADs at 6 and 24 months was 7.51 (1.29)
and 7.13 (1.09), with 29.2% and 31.6% of patients
achieving the target HbAlc, respectively. One-half of
patients who received SGLT2i+another OAD achieved
the target HbAlc at 24 months compared with one-
quarter of patients at 6 months. A higher percentage of
patients who received injectables and unknown thera-
pies achieved the target HbAlc at 6 and 24 months than
those who received metformin, DPP-4i or SGLT2i.
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(A) Metformin DPP-4i SGLT2i
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5 10 — Metformin g0 — Non-DPP-4i S0 — Non-SGLT2i
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S ; 9o : o
G 04 *g 0.4 *g 0.4
w02 r 02 & 02
00 T T T T : 00 T T T : 00 T T T T
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Months Months Months
Number at risk Number at risk Number at risk
Metformin 236 168 137 13 47 DPP-4i 817 602 510 448 173 SGLT2i 274 205 172 155 77
Non-Metformin 1228 887 752 665 281 Non-DPP-4i 647 454 379 330 155  Non-SGLT2i 1190 851 717 623 251
(B) Reference category HR 95% Cl p value
Age, years: <65 265 ] P 119 (0.89160) 02438
]
Sex: Female Male - —o—: 0.83 (0.65-1.07) 0.1518
]
Family history of diabetes: Yes No — —:—o— 112 (0.91-1.38) 0.2972
EQ-5D-5L utility score Continuous variable - —0—: 0.52 (0.23-1.17) 0.1129
]

SDSCA general diet subscale Continuous variable cl 0.97 (0.92-1.03) 0.3044
SDSCA specific diet subscale Continuous variable -q'- 0.98 (0.89-1.07) 0.5998
I
SDSCA exercise subscale Continuous variable .‘. 0.95 (0.90-1.01) 0.0813
HbA1c Continuous variable - : - 1.30 (1.23-1.37) <0.0001
|
BMI Continuous variable Ib 1.03 (1.01-1.06) 0.0038
Current smoking status: Yes No — —:o— 1.06 (0.83-1.35) 0.6493
Drinking habit: Yes No B —— 1.04 (0.83-1.31) 0.7093

Educational background: ; !

University graduate or higher High school or lower —o4|— 0.94 (0.75-1.18) 0.5893

Family living together: Yes No - —0—:— 0.86 (0.65-1.12) 0.2610

Current employment status: !

Unemployed Employed B —o—:— 0.90 (0.67-1.20) 0.4767

Baseline OAD: Non-metformin Metformin - :—o— 1.34 (0.90-1.99) 0.1501

Baseline OAD: Non-DPP-4i DPP-4i - : —_— 1.60 (1.13-2.27) 0.0078
I

Baseline OAD: Non-SGLT2i SGLT2i B —_—— 1.56 (1.03-2.36) 0.0342
)

Diabetic complications: Yes No - : —_— 147 (1.11-1.94) 0.0064
CVD: Yes No - — e 1.08 (0.66-1.78) 0.7586
)

Dyslipidemia: Yes No — —1—0— 1.1 (0.89-1.40) 0.3483
Hypertension: Yes No — —o—:— 0.87 (0.68-1.12) 0.2743
]

Comorbidities: Yes No — —— : 0.72 (0.56-0.92) 0.0092
Non-T2DM drugs: Yes No — —I.— 1.03 (0.79-1.34) 0.8146
]

Consulting: Non—diabetes specialists Diabetes specialists —— : 0.64 (0.47-0.88) 0.0054
]

Consulting: Non-cardiologists Cardiologists — —.—It 0.76 (0.55-1.04) 0.0886
Visiting: Hospitals Clinics - ——— 1.07 (0.76-1.52) 0.6917
I
Age of physician Continuous variable - Ib 1.00 (0.98-1.01) 0.6146

Visiting facility: T2DM : ; |
patients visitimonth Continuous variable |. 1.00 (1.00-1.00) 0.6252
T T 1
0 1 2 3
HR (95% CI)
Less ¢ ) More
Likelihood of

switch or add-on therapy

Figure 2 Time to first treatment adjustment. (A) Kaplan-Meier curve by baseline OADs. (B) Cox regression analysis by

baseline variables. As for continuous variables, HR is for a 1-unit increase in the value. TCalculated using the log-rank (Mantel-
Cox) test. BMI, body mass index; CVD, cardiovascular disease; DPP-4i, dipeptidyl peptidase-4 inhibitor; EQ-5D-5L, EuroQol
five-dimensional five-level; HbA1c, hemoglobin A1c; OAD, oral antidiabetic drug; SDSCA, Summary of Diabetes Self-Care
Activities; SGLT2i, sodium-glucose cotransporter-2 inhibitors; T2DM, type 2 diabetes mellitus. Most common comorbidities
were liver disease, CVD, atrial fibrillation, chronic kidney disease and peptic ulcer disease, excluding those categorized as
diabetes complications, CVD, dyslipidemia and hypertension. Employed included full-time and part-time employees, and

unemployed included students, homemakers and retired employees.
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Achievement of HbA1c <7.0% by baseline characteristics
The mean (SD) HbAlc (%) at baseline was 8.08 (1.83),
and 70.3% of patients achieved HbAlc <7.0% at 6
months, which was sustained until 24 months (online
supplemental table S4). A higher proportion of patients
aged 266 versus 254 to <66 versus <b4 years (77.3% vs
72.1% vs 59.9%; p=0.0001), female versus male patients
(77.2% vs 65.9%; p=0.0001), baseline HbA1c <7.0% versus
>7.0% to <8.2% versus >8.2% (90.1% vs 67.8% vs 53.4%;
p=0.0001), with versus without hypertension (75.5% vs
65.0%; p=0.0002) and treated versus not treated by a
cardiologist (76.1% vs 69.0%; p=0.0411) achieved HbAlc
<7.0% at 24 months.

Predictors of requiring treatment intensification

A multivariate logistic regression analysis to identify
the explanatory variables associated with a history of
receiving 22 OAD classes or missing the individualized
HbAlc target at 24 months showed that patients with
higher baseline HbAlc, with diabetes complications or
CVD, employed, without hypertension or being treated
by a younger physician were likely to require treatment
intensification (figure 3). The baseline OAD class was not
significantly associated with the likelihood of requiring
treatment intensification.

Treatment satisfaction

OHA-Q subscale scores were significantly higher in
patients achieving (vs not achieving) the target HbAlc
and in those continuing monotherapy (vs combination
therapy) over the study period (table 1). Multivariate
regression analysis revealed that baseline patient char-
acteristics such as age (<65 years), sex (female), HbAlc,
alcohol use, use of non-DPP-4i OADs or non-T2DM
drugs, diabetes complications and CVD had a significant
negative impact, while EQ-5D-5L. and SDSCA specific diet
scores, BMI and unemployment had a significant positive
impact on at least one of the OHA-Q subscale scores at
24 months (table 2).

DISCUSSION

To the best of our knowledge, RESPOND is one of the
largest prospective, non-interventional studies that
enrolled treatmentnaive patients with T2DM newly
initiated on OAD monotherapy in a real-world setting
in Japan. This study provides new insights that may help
improve the outcomes of initial T2DM pharmacotherapy.
Because multiple factors impact the choice of initial
OAD, the present study addresses key hypotheses about
the association between patient characteristics and treat-
ment trajectory.

The use of OAD monotherapy reduced over the study
period, with a corresponding increase in that of a combi-
nation of 22 OADs. These findings are concordant with
the Japanese CPG that recommends initiating treat-
ment with a single drug at a low dose and subsequently
increasing the dose, adding another drug with a different

mechanism of action or adding/switching to insulin
therapy if adequate glycemic control is not achieved.’®

DPP-4i is reportedly more effective in Asian patients
than in patients from other ethnic groups as per a system-
atic review/meta-analysis of randomized studies of DPP-4i
in T2DM.'? Furthermore, DPP-4i treatment demon-
strated a low risk of hypoglycemia, weight neutrality
and preservation of residual pancreatic function in a
multicenter, prospective, randomized, open-label study
directly comparing the efficacy and safety of DPP-4i and
SU in elderly patients with T2DM in Japan, suggesting
that DPP-4i is a potentially beneficial OAD class for use
in elderly patients with T2DM." Moreover, diabetes prev-
alence is expected to further increase during the next
decade primarily due to a rapidly aging population.'*
Taken together, the neutral effect on body weight and
favorable efficacy/safety profile, particularly in a rapidly
increasing proportion of elderly patients who are gener-
ally at a higher risk of hypoglycemia and/or sarcopenia,
could be the reason for DPP-4i being the most commonly
prescribed OAD class in Japan.""™7 DPP-4i was also
reported as the most preferred firstline OAD class by
approximately 70.0% of diabetes specialists and non-
specialists in a web-based online survey conducted across
eight selected regions in Japan (n=491)."

SGLT2i was the second most commonly prescribed
OAD as monotherapy in this study. Although the specific
reasons for prescription of SGLT2i in this study were not
captured, SGLT2i reportedly promotes weight loss and
reduces blood pressure.'"® SGLT2i is the recommended
first-line treatment by ADA and EASD/ESC in patients
at an increased risk of heart failure and those at a high
risk of atherosclerotic CVD and chronic kidney disease
(CKD).*? As this study included treatment-naive patients
who were newly initiated on monotherapy and majority
of the patients had normal kidney function or mild-to-
moderate CKD, the association between SGLT2i use and
renal dysfunction was not evaluated. SGLT2i have demon-
strated greater effectiveness in patients with T2DM with
moderate-to-advanced CKD in real-world studies.'"**

Although metformin is the recommended first-
line OAD in many countries,* > * it was the third most
prescribed first-line OAD class in our study. The inclusion
of a boxed warning for an increased risk of lactic acidosis
with a high dose and in the elderly (aged >75 years) with
metformin in March 2012 in Japan’ could be one of the
reasons for the less frequent metformin prescriptions in
this study. The mean (SD) dose of metformin at the end
of its monotherapy was 861.4 (388.1) mg/day. A total of
14/101 (13.9%) patients were prescribed metformin at
a dose >1000 mg/day. The reason(s) for the discontin-
uation of monotherapy without reaching the maximum
daily dose of metformin is unclear because this study did
not capture the reason for treatment change; lack of effi-
cacy is most likely a predominant reason for switch or
add-on.** In addition, a lingering concern for potential
risk of lactic acidosis with higher metformin dose might
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Reference category OR 95% ClI p value
Age, years: <65 265 E —:;o— 1.30 (0.90-1.87) 0.1596
Sex: Female Male — ~:—o— 1.32 (0.96-1.83)  0.0920
Family history of diabetes: Yes No — i—o— 1.18 (0.88-1.57) 0.2644
EQ-5D-5L utility score Continuous variable —0—5— 0.57 (0.18-1.82) 0.3462
SDSCA general diet subscale Continuous variable QI 0.96 (0.90-1.03) 0.2924
SDSCA specific diet subscale Continuous variable - -L— 1.03 (0.91-1.16) 0.6389
SDSCA exercise subscale Continuous variable ~ — ¢: 0.97 (0.91-1.04) 0.4488
HbA1c Continuous variable : - 1.26  (1.14-1.40) <0.0001
BMI Continuous variable ; 1.00 (0.97-1.03) 0.8826
Current smoking status: Yes No E —0{— 0.91 (0.64-1.30) 0.6050
Drinking habit: Yes No - —E—o— 1.19 (0.88-1.61) 0.2542
Ezn"e"r::’t;Z'rgzﬁ';gt’f:r”:lgher High school or lower -i—o— 123 (0.91-168) 0.1846
Family living together: Yes No - —o:— 0.87 (0.60-1.27)  0.4728
3:;‘;’;:)25'““”‘ status: Employed 4 i 062 (0.43-0.89)  0.0087
Baseline OAD: Non-metformin Metformin E —0—;— 0.77  (0.44-1.36) 0.3685
Baseline OAD: Non-DPP-4i DPP-4i E —oi— 0.78 (0.48-1.26) 0.3078
Baseline OAD: Non-SGLT2i SGLT2i E —Q—E— 0.81 (0.46-1.40) 0.4445
Diabetic complications: Yes No E i —_—o— 1.83 (1.13-2.97) 0.0140
CVD: Yes No E : - 210 (1.13-3.91) 0.0195
Dyslipidemia: Yes No - —i—o— 1.19 (0.88-1.60) 0.2559
Hypertension: Yes No E —o—i 0.69 (0.49-0.96) 0.0291
Comorbidities: Yes No — —o-:— 0.90 (0.66-1.21) 0.4854
Non-T2DM drugs: Yes No E —io— 1.06 (0.72-1.53)  0.7990
Consulting: Non—-diabetes specialists Diabetes specialists —Eo— 1.05 (0.69-1.59) 0.8228
Consulting: Non-cardiologists Cardiologists E —o—i— 0.83 (0.56-1.22)  0.3477
Visiting: Hospitals Clinics . — 1.06 (0.66-1.71)  0.8151
Age of physician Continuous variable d: 0.98 (0.97-1.00)  0.0439
:;i:g:?sfjfs'::}‘r’n;ztﬁ“" Continuous variable + 100 (1.00-1.00) 0.6073

1
0 1 2 3 4
OR (95% CI)
Less { }More

Need for

treatment adjustment

Figure 3 Multivariate logistic regression for history of treatment adjustment during the follow-up period or HbA1c exceeding
the individualized target at 24 months. As for continuous variables, OR is for a 1-unit increase in the value. BMI, body mass
index; CVD, cardiovascular disease; DPP-4i, dipeptidyl peptidase-4 inhibitor; EQ-5D-5L, EuroQol five-dimensional five-level;
HbA1c, hemoglobin A1c; OAD, oral antidiabetic drug; SDSCA, Summary of Diabetes Self-Care Activities; SGLT2i, sodium-
glucose cotransporter-2 inhibitor; T2DM, type 2 diabetes mellitus. Most common comorbidities were liver disease, CVD, atrial
fibrillation, chronic kidney disease and peptic ulcer disease, excluding those categorized as diabetes complications, CVD,
dyslipidemia and hypertension. Employed included full-time and part-time employees, and unemployed included students,

homemakers and retired employees.

be one of the reasons to discontinue monotherapy before
reaching the maximum dose.”

In this study, OAD monotherapy was maintained in
approximately 50.0% of patients who remained on
treatment for 2 years. The persistence of initial mono-
therapy with DPP-4i or SGLT2i was longer than that with
metformin. A lower persistence rate with metformin could
be a result of poor tolerance to metformin-associated

gastrointestinal symptoms, as observed in a previous
study.” DPP-4i and SGLT2i were also widely prescribed
as part of 2-drug and 3-drug regimens in this study. This
could be because both DPP-4i and SGLT2i are well toler-
ated, have a low risk of hypoglycemia (unless combined
with an SU or insulin) and may be combined with other
antidiabetic therapies to enhance HbAlc-lowering effi-

cacy.18 23 25 26
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Table 1 Treatment satisfaction scores
OHA-Q subscale

Treatment convenience

Somatic symptoms Satisfaction

Treatment period (range: 0-27) (range: 0-24) (range: 0-9)
(months) N Mean (SD) pvalue N Mean (SD) pvalue N Mean (SD) p value
All patients
6 1146 21.9 (4.8) - 1157  17.7 (4.2) - 1156 6.5 (1.6) -
12 1069 21.9 (4.7) - 1087 17.7 (4.1) - 1081 6.6 (1.6) -
18 1013 21.8 (4.7) - 1032  17.5(4.1) - 1024 6.6 (1.6) -
24 997 21.8 (4.7) - 1015 17.5(4.2) - 1007 6.6 (1.6) -
HbA1c target attainment
6 Yes 405 22.3 (4.6) 0.0204 408 18.3 (4.0) 0.0008 409 6.6 (1.6) 0.0435
No 694 21.6 (4.8) 702 17.4 (4.3) 701 6.4 (1.6)
12 Yes 378 22.4 (4.8) 0.0280 386 17.9 (4.2) 0.2978 384 6.7 (1.6) 0.0636
No 640 21.7 (4.7) 649 17.7 (4.1) 645 6.5 (1.6)
18 Yes 359 22.5 (4.5) 0.0006 365 17.9 (4.3) 0.0310 360 6.7 (1.6) 0.0497
No 609 21.5 (4.7) 621 17.3 (4.0) 618 6.5 (1.6)
24 Yes 334 22.5 (4.4) 0.0026 344 18.1 (4.2) 0.0010 338 6.8 (1.5) 0.0002
No 598 21.5 (4.9) 607 17.1 4.2) 606 6.4 (1.6)
Monotherapy
6 Yes 889 22.1 (4.7) 0.0020 898 17.9 4.2) 0.0348 900 6.5 (1.6) 0.6882
No 257 21.1 (4.9) 259 17.2 (4.4) 256 6.4 (1.5)
12 Yes 758 22.3 (4.6) 0.0001 768 18.1 (4.2) 0.0001 769 6.6 (1.6) 0.0130
No 311 20.8 (5.0) 319 16.9 (3.8) 312 6.4 (1.5)
18 Yes 669 22.6 (4.4) 0.0001 678 17.9 4.2) 0.0001 682 6.7 (1.6) 0.0003
No 344 20.3 (4.8) 354 16.8 (3.8) 342 6.3 (1.5)
24 Yes 614 22.4 (4.6) 0.0001 624 17.8 (4.4) 0.0002 623 6.7 (1.6) 0.0036
No 383 20.7 (4.8) 391 16.9 (3.9) 384 6.4 (1.5)

HbA1c, hemoglobin A1c; OHA-Q, Oral Hypoglycaemic Agent Questionnaire.

In our study, 21.6% and 13.8% of patients in the
overall analysis population received an add-on or
switched therapy as a second-line treatment, respec-
tively, likely intending to achieve an improved glycemic
control (online supplemental table S1). Safety concerns
associated with the initial OAD could be other poten-
tial reasons. The Cox regression analysis revealed a
greater likelihood of switch/add-on therapy in patients
consulting diabetes specialists in our study, which could
be associated with lower prevalence of clinical inertia for
treatment intensification among diabetes specialists as
suggested in Southeast Asian studies.”” ** Another reason
could be a potentially greater compliance of diabetes
specialists (vs non—diabetes specialists) to current treat-
ment guidelines. Although several studies have reported
an association between non-diabetes specialists and clin-
ical inertia for initiating insulin therapy in patients with
inadequate glycemic control on OADs,” to our knowl-
edge, none have analyzed the association between treat-
ment intensification using add-on OADs, and therefore,
this warrants further investigation. Moreover, clinical

inertia may be concerning in patients consulting non-—
diabetes specialists.

An analysis of a Japanese diabetes specialists’ patient
registry indicated that baseline HbAlc >8.0% was asso-
ciated with a higher likelihood of add-on therapy to
the initial OAD monotherapy (biguanide/DPP-4i),*
potentially due to poor glycemic control. In our study,
patients consulting diabetes specialists (vs non-diabetes
specialists, online supplemental table S2) had a higher
baseline HbAlc (8.35% vs 7.88%), suggesting a greater
risk of developing diabetes complications, thereby likely
requiring more frequent treatment changes to achieve
the target glycemic goals, as observed. In case of diabetes
complications, a need for treatment intensification could
lead to switch/add-on therapy, particularly in patients
consulting diabetes specialists.

The Japan Diabetes Society recommends a glycemic
goal of HbAlc <7.0% for the prevention of diabetes
complications.’ In our study, baseline HbAlc signifi-
cantly impacted the achievement of the glycemic goal,
with a higher proportion of patients with baseline

8
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HbAlc <7.0% versus 27.0% maintaining the glycemic
control at 2 years (online supplemental table S4). Simi-
larly, patients with baseline HbAlc <7.0% (vs 27.0%)
were five times more likely to achieve the glycemic
goal in a claims-based Japanese study.’” The Japanese
CPG also recommends that HbAlc goals are individu-
alized based on patient characteristics, patient prefer-
ences and the risk of treatmentrelated adverse effects
such as hypoglycemia and weight gain. In our study, the
mean individualized HbAlc target and attainment rate
(6.5% and 35.7% %—37.4%, respectively; online supple-
mental table S3) in overall analysis population were
close to those (6.8% and 39.1%, respectively) reported
in a survey conducted in Europe and the USA in which
62.5% of patients were prescribed metformin as mono-
therapy or as part of combination therapy.” An increase
in the number of OADs coincided with a lower propor-
tion of patients achieving the target HbAlc (online
supplemental table S3), consistent with the findings of
the International Diabetes Management Practice Study
that identified the use of fewer OADs as a predictor of
achieving HbAlc targets.” Consultation with a diabetes
specialist was not a predictor of requiring prescription
of 22 OADs during the follow-up period or missing the
glycemic target at 24 months, although it was signifi-
cantly associated with time to first treatment changes.
This suggests that diabetes specialists likely treated
patients with a longer duration of diabetes, more
complications or other difficulties to manage diabetes
and, thus, might have needed to try multiple treatment
options over a long term to achieve glycemic control.
In patients with T2DM, treatment satisfaction is a key
determinant for maintaining patient commitment and
confidence in their treatment and self-care.”” Patient
satisfaction with treatment is linked to improved adher-
ence,” which should be significantly associated with
improved glycemic control.” Thus, treatment satisfaction
being an important consideration for treatment selec-
tion, a greater understanding of this parameter can help
physicians make an optimal choice among a plethora
of OAD options. OHA-Q, an instrument specifically
designed to evaluate treatment satisfaction in patients
with T2DM receiving OADs, has the ability to distinguish
between OADs and has good psychometric attributes.*®
In our study, all the subscales of OHA-Q were generally
higher among patients who achieved the target HbAlc
and continued monotherapy versus those who received
combination therapy. Furthermore, at least one of the
OHA-Q subscale scores was negatively impacted by base-
line age (<65 years), sex (female), HbAlc, alcohol use,
use of non—-DPP-4i OADs or non-T2DM drugs, diabetes
complications and CVD, and positively impacted by
EQ-5D-5L and SDSCA specific diet scores, BMI and unem-
ployment. A previous Japanese randomized controlled
study, PREFERENCE 4, reported the highest treatment
satisfaction scores for DPP-4i among all OAD classes,
which is in line with the negative impact of non-DPP-4i
on treatment convenience and somatic symptom subscale

scores identified in our study, over a longer duration and
in a larger study population.*

This was a non-interventional nationwide study in the
usual care setting in Japan and enabled the generation of
robust real-world evidence around the treatment patterns
of treatmentnaive patients with T2DM initiating OAD
monotherapy. The prospective study design ensured that
there was no recall bias, and selection bias was reduced
because of broad inclusion criteria. However, the study
limitations include unavailability of data for all study vari-
ables and outcomes for all patients, potential impact of
unmeasured confounders and short duration of diabetes,
increased probability of inflation of type 1 errors due to
multiple statistical testing in the exploratory subgroup
comparison, lack of information on medication adher-
ence at the patient level, lack of reason(s) for treatment
changes and limited length of follow-up and possibility of
survival bias because patient-level data could not be fully
collected in 31.5% of enrolled patients.

Most of the two-thirds of enrolled patients in real-world
settings whose data were available at 2 years remained
on OAD monotherapy, and the use of injectables was
uncommon within 2 years of initiating OAD. Approx-
imately 50% of patients who continued baseline OAD
over 2 years continued receiving it as monotherapy. This
finding implies that initial OAD selection was gener-
ally successful in achieving HbAlc <7.0% based on the
patient characteristics at baseline, although there is scope
for improvement in the individualized target attain-
ment. In general, initial OAD treatment was proactively
adjusted to aim for individualized care, especially among
patients with comorbidities. Furthermore, the choice of
initial OAD was identified as a key independent deter-
minant associated with treatment adjustment during the
follow-up period and patient satisfaction at 24 months.
Further investigations for patient-centric focus on some
other clinical activities in T2DM management, including
glucose monitoring, shared decision-making and mult-
disciplinary team-based diabetes care, not addressed in
the present study are warranted.
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