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Figure 1. Prescription rates of each antidiabetic drug class, The abrupt
change observed in January 2008 is due to the addition of a different pop-
wlation to the database. DPP4 indicates dipeptidyl peptidase-4; GLP-1,
glucagon-like peptide-1; SU, sulfonylurea: TZD, thiazolidinedione; and
a-Gl, alpha glucosidase inhibitor.
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Figure 2. A: Clinic prescription rates for each antidiabetic class. Clinics
in Japaw are defined as medical instimtons that-do not possess any hospi-
tal beds or that possess up to 19 hospital beds. B: Academic hospital pre-
seription rates for each antidiabetic class. C: Clinic and academic hospital
prescription rate for dipeptidy! peptidase-4 Inhibitors.

decreased thereafter. The use of TZDs increased until the end
of 2009, stayed constant for approximately one year, and then
started to decrease rapidly after the start of 2011. Glinide use
had been slowly declining throughout the observation period.
Tnsulin use remained relatively constant during the observation
period.

We investigated the differences in the prescription pattern
among different types of medical institations. The claims data-
base contained information on the type of medical institation
for each prescription. Using this information, the prescription
rate for each antidiabetic class was calculated. Figure 2A
shows the rates for clinics and Figure 2B shows those for aca-
demic hospitals. Clinics in Japan are defined as medical insti-
tutions that either do not possess any hospital beds or that pos-
sess up o 19 hospital beds. Several differences were observed.
First, insulin use was much higher in academic hospitals than

Year
Figure 3. The preseription rate of cach antidiabetic class used in the first

month of diabetes mellitus treatment.

Table I Distribution of the Number of Anti-Diabetics Which Were Pre-
seribed in the First Month of Diabetes Mellitus Treatment

Nuomberof drugs n (%)
1 4350 (79.64)
2 870 (15.23)
3 239 (4.18)
4 46 (0.81)
5 8(0.14)

Numbers in parentheses show the percentage of subjects of the total
number of patients who were initially treated for dinbetes mellitus after di-
agnosis {n =5713).

in clinics. Second, SU use was consistently lower in scademic
hospitals compared to clinics, but their use was decreasing in
both groups. Third, the rate at which DDP4 inhibitor use was
increasing was significantly different between the two groups
(Figure 2C). When the slopes.of the DPP41s use from Decem-
ber 2009 to Decernber 2010 were compared between clinics
and academic hospitals, a significant difference was observed
{P <0.0001).

We then investigated the trend in the use of antidiabetics
in the first month of DM treatment. Figure 3 shows that, m
20053, SUs were the most prescribed antidiabetics us a first line
therapy, followed by alpha-Gls. However, the prescription
rates of both drugs decreased during the observation period.

DPP4ls, which became.available at the end of 2009, rapidly

became the most prescribed antidiabetic agents for initial treat-
ment of DM patients. The number of agents prescribed in the
first month of initial DM therapy included monotherapy for
nearly 80% of patients, and prescription of 3 or more drugs for
approximately 5% of patients {Table Th).

DiscUssion

This is the first report on the trends in presciiption of an-
tidiabetic drugs from 2005 to 2011 in Japan. Tt reveals that the
use of SUs is slowly declining and that of biguanides is gradu-
ally increasing. while the use of DPP4ls increased immediately
after they became avatlable and further increased after one year
of availubility. The first drug of choice has also changed and
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DPPA4Is are now prescribed most often for initial treatment in
DM patients. Differences in prescription patterns between dif-
ferent types of medical institutions were also observed.

The increase in the use of biguanides and the decrease in
the use of SUs have also been reported in studies in the United
States and Euvrope.””” This is most likely because of the cu-
mulating evidence gained from studies such as the UK Pro-
spective Diabetes Study (UKPDS),” as well as the consensus
algorithm published by the ADA and EASD, which states that
metformin should be used as the first drug in type 2 DM pa-
tients."™"” However, unlike studies in the United States and Eu-
rope, our study in Japanese showed that SUs are still used
more frequently than biguanides; this is probably because de-
creased insulin secretion capacity takes a definite role in the
development of type 2 diabetes in Japan, while Caucasian type
2 DM patients suffer the disease primarily due to insulin resist-
ance frequently associated with obesity.™

The dramatic increase in the use of DPP4Is after their
availability may have been cansed by several factors. Possibly
one of the largest factors is the results of several clinical stud-
ies that were published just prior to the availability of DPP4Is,
which compared intensive versus usual hyperglycemic con-
trol. > Unexpectedly, none of the studies showed that inten-
sively lowering blood glucose levels reduced cardiovascular
events. In the ACCORD study, it was shown that overall death
was significantly increased in the intensive lowering group,
which led to the early termination of the study.'” The exact
reasons why such results were observed remain unclear, but
several explanations such as the higher frequency of hypoglyc-
emia or weight gain in the intensive therapy group have been
proposed.”® DPPAIs theoretically do not induce hypoglycemia
or weight gain when used alone, which might have led physi-
cians to choose them preferentially over other antidiabetics af-
ter the publication of these studies. That reduced insulin secre-
tion rather than insulin resistance plays a greater role in the
pathophysiology in Japanese type 2 DM patients®™ may also
be one of the reasons for the rapid adoption of DPP4Is because
DPP4ls are agents that stimulate the secretion of insulin from
the pancreas.

The further increase in DPP4I use one year after they be-
came available in Japan is likely a result of a Japanese law that,
for one year, restricts the prescription of any new drug intro-
duced into the market to 14 days per doctor’s visit. It is usually
much more difficult for larger hospitals, specialized hospitals
or academic hospitals to follow their patients on a biweekly
basis than for small clinics to do so, which likely resulted in
the difference between the prescription increment rate between
smaller clinics and academic hospitals (Figure 2C). That the
increment rate was curbed for a year shows that the law is ef-
fective in reducing the number of prescriptions for that period,
although if it was actually translated into more careful moni-
toring and fewer side effects remains unknown. Also, the dis-
crepancy in increment rates between smaller clinics and aca-
demic hospitals, which have a higher rate of physicians with a
specialty in DM management, raises some concems on the
law’s effectiveness; specialists at the academic hospitals are
more likely to be denied the opportunity to use new drugs in
the early phase of its availability.

Theuse of TZDs was gradually increasing until the intro-
duction of DPP4Is, and remained almost constant for the fol-
lowing year. However, after the restriction on the DPP4I pre-
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scription period was lifted, the use of TZDs began to decrease,
and this trend was accelerated after the report of a TZD-associ-
ated increase in bladder cancer."” The use of alpha-GIs also re-
mained constant until the introduction of DPP4Is (the decrease
observed in January, 2008 was due to the addition of a differ-
ent population to the database) and their use started to decrease
after the introduction of DPP4I. TZDs and alpha-Gls are con-
sidered antidiabetics that do not induce hypoglycemia when
used alone; this is a property that the DPP inhibitors also have.
However, TZDs are known to be associated with increased
heart failure,?” weight gain® and bone fracture,” while there
is no known assoctation between DPP4ls and these adverse ef-
fects. Alpha-GlIs must be taken 3 times a day, which may re-
duce the adherence, " while 3 of the 4 DPP4Is that are avail-
able in Japan can be taken once daily. Thus, it is possible that
DPP4Is can be substituted for these antidiabetic drugs that do
not cause hypoglycemia, but without the adverse effects asso-
ciated with TZDs and with possibly better adherence rates than
alpha-Gls.

In conclusion, although the Japanese guidelines do not

clearly state what class of drug should be used for the treat-
ment of DM patients, the use of biguanides has been steadily
increasing, probably reflecting the physicians’ awareness of
cumulating evidence gained from studies such as UKPDS®
The introduction of DPP4Is dramatically changed the prescrip-
tion pattern for the treatment of DM patients, probably due to
their favorable properties such as low probability of inducing
hypoglycemia and weight gain, and infrequent dosing. How-
ever, whether these agents improve the outcomes of DM pa-
tients is still unknown, and future studies are required to deter-
mine their effect, especially when considering that the cost of
DPPAIs is higher than that of other antidiabetic agents.”
Study limitations: This study has several limitations. First, the
database used in this study included only patients who were
employed by large companies and it did not include patients
employed in small businesses, the self-employed, or retirees.
Thus, careful interpretation is required when extrapolating the
results of this study to the whole population. Second, no infor-
mation regarding the level of hyperglycemic control was avail-
able, and we could not investigate if the change in prescribing
pattems resulted in better or worse glycemic control.
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