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OBJECTIVE

There has been a shift toward new classes of glucose-lowering drugs (GLDs) in the
past decadebutno improvements in glycemic control or hospitalization ratesdue to
severe hypoglycemia (SH) in previous surveys. We examined trends in GLDs use,
glycemic control, and SH rate among patients with diabetes in Hong Kong, which
introduced a territory-wide, team-based diabetes care model since 2000.

RESEARCH DESIGN AND METHODS

Using population-based data from the Hong Kong Diabetes Surveillance Database,
we estimated age- and sex-standardized proportion of GLD classes, mean
hemoglobin A1c (HbA1c) levels, and SH rates in 763,809 patients with diabetes
aged ‡20 years between 2002 and 2016.

RESULTS

Between 2002 and 2016, use declined for sulfonylureas (62.9% to 35.3%) but
increased for metformin (48.4% to 61.4%) and dipeptidyl peptidase 4 inhibitors
(DPP-4is) (0.01% in 2007 to 8.3%). The proportion of patients with HbA1c of 6.0–
7.0% (42–53mmol/mol) increased from28.6% to43.4%,while theSH ratedeclined
from 4.2/100 person-years to 1.3/100 person-years. The main improvement in
HbA1c occurred between 2007 and 2014, decreasing from mean (SD) 7.6% (1.6)
(59.5 [19.0]mmol/mol) to7.2% (1.7) (54.8 [18.9]mmol/mol) (P<0.001). The20–44
years age-group had the highest proportion of HbA1c ‡9% (75 mmol/mol)
and rising proportions not on GLDs (from 2.0% to 7.7%).

CONCLUSIONS

In this 15-year survey, the modest but important improvement in HbA1c since
2007 coincided with diabetes service reforms, increase in metformin, decrease in
sulfonylureas, andmodest rise inDPP-4i use. Persistently poor glycemic control and
underuse of GLDs in the youngest group calls for targeted action.

Diabetes is a complex, chronic illness requiring continuous medical care with
multifactorial risk-reduction strategies (1). Over the past decade, glycemic man-
agement has changed considerably. Newer agents, including dipeptidyl peptidase
4 inhibitors (DPP-4is), glucagon-like peptide 1 receptor agonists (GLP-1RAs), and
sodium–glucose cotransporter 2 inhibitors (SGLT2is) have become available. Pre-
scribing patterns of glucose-lowering drugs (GLDs) have changed markedly, with a
shift toward newer agents (2–4). Use of other drugs, such as thiazolidinediones
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(TZDs), has declined due to concern over
cardiovascular safety. International treat-
ment guidelines have been updated to
reflect individualization of glycemic tar-
gets, taking into consideration specific pa-
tient factors and risks of atherosclerotic
cardiovascular disease and renal complica-
tions (5–8). These changes in management
approaches will influence prescribing pat-
terns, which may affect glycemic control,
hypoglycemia, anddiabetes-relatedcompli-
cations (9–12).
Most of the drug use surveys (2–4,9–12)

were conducted in Western populations
(3,4,9–11), which consistently report in-
creasing use of newer agents, such as
DPP-4is and SGLT2is, replacing traditional
agents, such as sulfonylureas, in the past
decade. However, none of these studies
have demonstrated improvements in overall
HbA1c trends. In an international survey
involving.80,000 patients from develop-
ing countries over a 12-year period, only
20–40% of patients attained HbA1c,7.0%
with no improvement (13). In the same
vein, hypoglycemia rates have remained
static, albeit some studies have reported
decreasing trends in the elderly (10,14).
Given the East-West differences in the
phenotypic makeup of patients and
health systems, the trends of drug
use and glycemic control in Asia may
also differ from the West (15).
Hong Kong is a cosmopolitan city in

Southern China with 7 million inhabi-
tants, mainly of Chinese ethnicity. Dur-
ing the past twodecades, Hong Kong has
introduced a series of quality improve-
ment programs and built a comprehen-
sive health system to optimize care by
combining universal health coverage,
public-private partnerships, and data-
driven integrated care that covers.90%
of people with diabetes (16). The single,
territory-wide electronic health record
(EHR) has provided a data-rich health
informatics that has provided new in-
sights relevant to many Asian popula-
tions.We used this territory-wide EHR to
examine the long-term trends of differ-
ent classes ofGLDs, glycemic control, and
rates of severe hypoglycemia (SH) among
adults between 2002 and 2016.

RESEARCH DESIGN AND METHODS

Data Source
The Hong Kong Diabetes Surveillance Da-
tabase (HKDSD) is a real-world patient-
level data set of people with diabetes
identified from the Hospital Authority

(HA) EHR between 2000 and 2016 (17).
The HA is a statutory body established in
1990 and operates all 43 publicly funded
hospitals, 49 specialist outpatient clinics
(SOPC), and73general outpatient clinics
to serve the health care needs of the
population. Since 1999, the HA has de-
veloped the territory-wide EHR system
to provide a repository of all clinical data
collected within the HA facilities. The
current version of HKDSD includes 778,001
unique patients between 2000 and 2016.

Study Population
People with diabetes were identified
based on one or more of the following
qualifying criteria: 1) recording of diag-
nostic code of diabetes based on Inter-
national Classification of Diseases, 9th
Revision, code of 250.xx; 2) recording of
diagnostic code of diabetes according to
the Revised Edition of the International
Classification of Primary Care, World Or-
ganization of National Colleges, Academ-
ics, and Academic Associations of General
Practitioners/Family Physicians code T89
or code T90; 3) HbA1c $6.5% in any one
available HbA1c measurement; 4) fasting
plasma glucose (FPG)$7.0mmol/L in any
one available FPG measurement; 5) pre-
scription of any GLDs; or 6) long-term
prescription of insulin (at least 28 days
continuously).Weexcludedpeoplewith a
diagnosis of gestational diabetes. We also
excluded people aged ,20 years at the
point that they were first captured in the
HKDSD. Between 2000 and 2016, 775,359
patients were identified, with 93.3% of
themhaving at least oneHbA1c laboratory
measurement.We limitedour analyses to
2002–2016 and excluded patients who
died in 2000–2001 to avoid bias from
incomplete prescription data in the es-
tablishment of the EHR system. Finally,
we included 763,809 patients in drug
use analyses and 719,438 patients in
glycemic control and SH analyses in
2002–2016 (Supplementary Fig. 1). The
study was approved by the local clinical
research ethics committee (Hong Kong,
China).

GLD Use Assessment
We grouped GLDs according to the An-
atomical Therapeutic Chemical classifica-
tion system into eight categories: insulins
(A10A),metformin (A10BA), sulfonylureas
(A10BB), a-glucosidase inhibitors (AGIs,
A10BF), TZDs (A10BG), DPP-4is (A10BH),
GLP-1RAs (A10BJ), and SGLT2is (A10BK).

In each year, we determined the pro-
portion of patients with one or more
pharmacy fills for the different classes of
GLDs. Combination agents were counted
as two different agents filled in the same
year based on the active ingredients. For
patientswhowere prescribed at least one
GLD, we categorized them into oral an-
tidiabetic drug (OAD) only, OAD and in-
sulin, and insulin only group.

Glycemic Control and SH Assessment
The HA adopts practice standards in
accordance with international guide-
lines, with all HA laboratories using
locally and/or externally accredited lab-
oratory assays. We calculated the annual
mean HbA1c for each calendar year and
determined the glycemic control cate-
gory based on the annual mean HbA1c
during that calendar year. Poor glycemic
control was defined as HbA1c $9.0%
(75 mmol/mol). The principal discharge
diagnosis International Classification
of Diseases, 9th Revision, codes (250.8,
250.81, 250.82, 250.83, and 251.2) were
used to define hospitalization due to
SH.

Statistical Analyses
We calculated age- and sex-standardized
proportions of GLD classes, glycemic
control, and SH rates as well as annual
mean HbA1c for each calendar year using
the 2008 midyear population as the stan-
dard. The data comprise that from prev-
alent cases alive at the beginning of each
year and any newly incident cases arising
in that year. We performed subgroup
analyses divided by sex, age-group, and
treatment regimen. The four age-groups
(20–44, 45–59, 60–74, and $75 years)
were based on the last visit in each cal-
endar year.

In each calendar year, we determined
events of SH per 100 person-years at risk.
The latter was calculated based on days
thepatientwas alive, all-causemortality
date, date of enrollment in the EHR
system, and thedateofoccurrenceofSH.
The date of all-cause mortality was de-
termined from the Hong Kong Death
Registry. To calculate the rate of SH for
eachcategory, thetotalnumberofSHevents
within each category was used as the nu-
meratorandtheir summedtotalobservation
timeasthedenominatorexpressedasevents
per 100 person-years at risk.

We used Joinpoint regression to ex-
aminetrendsover time(18). This software
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uses permutation tests to identify points
where linear trends change significantly
in either direction or magnitude. It cal-
culated the average annual percentage
change (AAPC) for the full study period
and the annual percentage change for
each linear trend segment detected.

Sensitivity Analyses
Because the number of patients with di-
abetes gradually increased from 2002 to
2016 and the proportion of patients with
newly diagnosed diabetes varied over
time, this raises concern that changes
of this proportion might influence the
trends in drug use and glycemic control.
We performed sensitivity analyses by ex-
cluding patients not using any GLDs and
patientswith incident diabetes, defined as
the first occurrence of any episode fulfilling
the criteria of diabetes and at least 2 years
of diabetes-free observation prior.Wealso
examined HbA1c trend among these new
patients in the HKDSDwithin their 1st year
of diagnosis. Analyses were performed
using R version 3.5.3 software. A P value
of ,0.05 was considered significant.

RESULTS

During the surveillance period, the num-
ber of people with available data at the
midpoint of the calendar year increased
nearly four times from 151,134 in 2002
to 570,929 in 2016 (Table 1). The pro-
portion of men increased and women
decreased during this 15-year period.
The proportion of adults in their 1st
year of diagnosis varied between 24.3 and
7.9%.Overall, therewas adeclining trend
in the proportion with chronic kidney
disease (CKD) (Supplementary Table 1).

Trends in GLD Use
In the overall cohort, the proportions of
patients prescribed with metformin and
DPP-4is increased, while that with sulfo-
nylureas, insulin, and AGIs declined (Fig.
1).Metformin use increased from48.4 to
61.4% in the 15-year period and became
the most commonly used drug since
2008. Sulfonylureas were the most com-
monly used drugs initially, but their
proportion declined from 69.3% in 2004
to 35.3% in 2016 (annual percentage
change525.4, 95%CI25.7,25.2). Use
of insulin and AGIs also declined to a
lesser extent. The use of DPP-4is rose
from 0.01% in 2007 to 8.3% in 2016.
The proportion on TZDs was low but
increased after 2014 to 1.9% in 2016.

Only few patients were on GLP-1RAs
and SGLT2is. Despite overall low levels
of use, our data did show a steep rise in
SGLT2i use from 0.04 to 0.40% between
2015 and 2016. There was also a steady
increase in insulin analog use from 2002
to 2016 (Supplementary Table 2).

Prescription patterns varied by age
(Supplementary Fig. 2) but not sex
(Supplementary Fig. 3). Compared with
other age-groups, the 20–44 age-group
had lower use of a sulfonylurea and
higher use of insulin. These young pa-
tients had the highest proportion of
nonuse of any GLDs, which increased
from2.0% in 2002 to 7.7% in 2016. Among
patients aged $75 years, metformin sur-
passed sulfonylureas as the most com-
monly used drug after 2010. The use of
DPP-4is increased among all age-groups.
The trends for GLD use were similar
between men and women.

Trends in Annual Mean HbA1c and
Glycemic Control
The overall unadjusted mean (SD) HbA1c
decreased from 7.6% (1.6) (59.3 [17.9]
mmol/mol) to 7.2% (1.3) (55.3 [13.7]
mmol/mol) in the whole study period
(P , 0.001). The mean (SD) number of
HbA1c tests per year per patient in-
creased from 1.8 (1.0) times in 2002
to 3.1 (1.9) times in 2016 (Table 1). There
was significant decreasing trend in the
overall standardized annual mean HbA1c
(Fig. 2A). After 2007, the overall stan-
dardized annual mean (SD) HbA1c de-
creased from 7.6% (1.6) (59.5 [19.0]
mmol/mol) in 2007 to 7.2% (1.7) (54.8
[18.9] mmol/mol) in 2014 (P , 0.001).
The proportion with HbA1c of 6.0–7.0%
(42 to ,53 mmol/mol) increased from
28.6% in 2002 to 43.4% in 2016, while
that with HbA1c $9.0% (75 mmol/mol)
declined from 16.5% in 2002 to 8.5% in
2016 (AAPC524.8, 95% CI26.7,22.9)
(Fig. 2B).

On subgroup analysis, the annual
mean HbA1c varied by age but not sex
(Supplementary Fig. 4). The 20–44 age-
group had the highest HbA1c and no
decline (AAPC 5 20.1; 95% CI 20.5,
0.3). Poor glycemic control was most
common among women and the youn-
gest patients, with no decline compared
with other age-groups (20.2–18.05% in
the youngest vs. 14.5–6.0% in the oldest)
(Fig. 3). When analyzed by HbA1c cate-
gories, the youngest age-group and pa-
tients treated with OAD plus insulin had

the poorest glycemic control (Supplemen-
tary Figs. 5 and 6).

Trends in SH Rate
The age- and sex-standardized rate of SH
decreased from 4.2 (95% CI 4.1, 4.3) in
2002 to 1.3 (95% CI 1.3, 1.3) in 2016 per
100 person-years. The decreasing trends
in SH rates were observed in all age
groups, with the slowest rate in the 20–
44 (AAPC 5 26.5; 95% CI 28.6, 24.3)
and$75 years age-groups (AAPC526.9;
95% CI29.5,24.2). The highest rate of SH
was observed among the oldest and youn-
gestpatients.SHrateswerehighest inthose
prescribed with insulin only, followed by
those on OAD plus insulin (Supplementary
Table 3).

Sensitivity Analyses
In the whole period, HbA1c among these
newly included patients within the 1st
year of their diagnosis also declined
(AAPC520.9; 95%CI21.1,20.8). After
excludingpatients notonmedicationand
thosewith incident diabetes, we observed
the same prescription patterns and de-
clining trends in overall mean HbA1c since
2007. Similar trends were observed in all
age-groups and both sexes (Supplemen-
tary Figs. 7 and 8).

CONCLUSIONS

In this population-baseddatabase involv-
ing 0.76 million adults with diabetes,
we observed significant changes in the
prescription patterns of GLDs in the last
15 years in Hong Kong in line with new
drug development and practice guide-
lines. From 2002 to 2016, metformin
use increased, while sulfonylureas use
declined. There was a sharp increase in
use of DPP-4is since 2007. There was
an overall decline in HbA1c levels, but
marked improvement was most evident
after 2007with annualmeanHbA1c falling
from 7.6% in 2007 to 7.2% in 2014. The
overall rate of SH also declined from
2002 to 2016. However, compared with
older patients, young patients showed no
significant improvement of glycemic con-
trol, with the highest HbA1c levels, and
were more likely not to be treated with
any GLDs. Our results are at variance with
most reports that did not show improve-
ment despite increasing use of new
agents. Apart from changes in prescribing
patterns, our findings coincide against the
backdrop of diabetes care reform, with
gradual extension of the territory-wide
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diabetes assessment and management
program to the primary care clinics.
Our results suggest that strengthening
the care system in addition to drug use
might improve glycemic control. In sup-
port of this notion, we have reported the
progressivedecline in all-causeandcause-
specific death rates during the same
period (19).
Our findings on patterns of GLD use

trends were largely similar to those ob-
served in other countries (2–4,10,12). In
our study, use of metformin increased
from48.4% in 2002 to 61.4% in 2016, and
metformin became the most commonly
used drug since 2008. Thiswas compared
with 59.6% in Singapore in 2017 (12),
74.4% in Taiwan in 2012 (2), 71.7% in
Denmark in 2014 (3), 83.6% in the U.K. in

2013 (4), and 53.5% in the U.S. in
2013 (10). Although metformin has be-
come the preferred first-line OAD, it is less
frequently prescribed in patients with
CKD, which is prevalent in Hong Kong
and Asia (20). The decline in CKD during
this period may also allow the increasing
use of this drug in this population.

In other international surveys, there
was declining use of sulfonylureas, ac-
counting for 44.9% of treatment initia-
tions in Singapore in 2017 (12), 30% in
theU.K. (4) in 2017, and 30.8% in the U.S.
in 2013 (10). In our survey, the pro-
portion of patients treated with sulfo-
nylureas more than halved, decreasing
from 62.9% to 35.3% between 2002 and
2016. The decrease was greater com-
pared with the U.S., for example, where

use of sulfonylureas decreased from
38.8% to 30.8% between 2006 and
2013 (10). Sulfonylureas are associated
with increased risk of hypoglycemia
(21), and their use has been relegated
in treatment guidelines compared with
other GLDs (12).

In Hong Kong, DPP-4is were intro-
duced in 2007, GLP-1RAs in 2011, and
SGLT2is in 2015 (22). As a result of the
time lag between registration and in-
troduction to the HA formulary, our
current database only registered a few
patients on SGLT2is and GLP-1RAs. De-
spite the increasing use of DPP-4is, only
8.3% were on this drug by 2016, which
was considerably lower compared with
other regions in Asia (31.3% in Singapore
in 2017 [12] and 19.6% in Taiwan [2] in
2012) and the U.S. (10) (14.9% in 2013).
The HA has strict criteria for prescribing
newly introduced high-cost medications
in publicly funded institutions. Here, a
DPP-4i was usually added after failure
with metformin and a sulfonylurea, in
patients contraindicated or intolerant to
these drugs, or as adjunct to insulin. A
GLP-1RAmay be prescribed under public
funding in patients with type 2 diabetes
and BMI $30 kg/m2 as add-on to three
oral drugs. SGLT2is are indicated in pa-
tients with type 2 diabetes and estab-
lished CVD as add-on to two oral drugs or
in combination with insulin since 2015 in
Hong Kong. These criteria might explain
the lowerprescription rates inHongKong
(23).

Despite the low usage of new GLDs in
our survey, therewas anoverall improve-
ment in glycemic control. Because dis-
ease duration is a major determinant of
HbA1c (24), we excluded patients in their
1st year of inclusion in the HKDSD and
found similar declining trends between
2007 and 2014. Similarly, we also found
the declining HbA1c trends after ex-
cluding patients not treated with any
medication and those newly included
patients in HKDSD within their 1st year
of diagnosis. These findings contrast
with the persistently poor control dur-
ing the same period in low- and middle-
income countries (13) and high-income
countries. In Singapore (12) and the U.S.
(10), there was no change in HbA1c
despite increased use of new GLDs.
The improving patterns of glycemic con-
trol in Hong Kong are likely due to but
not limited to reform of diabetes service
since 2000, initially in hospital-based

Figure 1—Trends in standardized proportion of GLDs among adults with diabetes in Hong Kong
2002–2016. The solid line and shaded area indicate the age- and sex-standardized proportion and
the 95% CI. Points indicate the change points (joinpoints) in trends detected by the Joinpoint
regressionmodel. NA, not available. *The APPC is significantly different from zero at thea5 0.05
level. Data are from the HKDSD.
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diabetes centers and later to primary
care clinics since 2007. These programs
focused on structured risk assessment
and patient empowerment along with
other policies, such as public awareness

campaigns, and availability of newer
GLDs such as DPP-4is (16).

In 2007, adapting from the multicom-
ponent web-based Joint Asia Diabetes
Evaluation (JADE) Program focusing on

risk stratification and provider-patient
communication (25), the HA progres-
sively introduced the Diabetes Risk As-
sessment and Management Program
(RAMP) to all public primary care clinics

Figure 2—Trends in age- and sex-standardized annualmeanHbA1c (A) andproportion of HbA1c categories (B) among adultswith diabetes inHongKong,
2002–2016. The solid line and shaded area indicate age- and sex-standardized annual mean levels of HbA1c and the 95% CI. *The APPC is significantly
different from zero at the a 5 0.05 level. Data are from the HKDSD.

Figure 3—Trends in standardized proportion of poor glycemic control (HbA1c .75 mmol/mol [9%]) among adults with diabetes and stratified by sex
(A) and age-groups (B) in Hong Kong, 2002–2016. The solid line and shaded area indicate the age- and/or sex-standardized proportion and the 95% CI.
*The APPC is significantly different from zero at the a 5 0.05 level. Data are from the HKDSD.
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along with a patient empowerment pro-
gram (16). There were differences in
prescribing among patients enrolled in
the RAMP program. In a propensity score–
matched analysis, 90% of patients in the
RAMP program were prescribed GLDs
compared with 86% in the non-RAMP
patients (P , 0.001). The program also
included dedicated patient education
sessions led by nurses on medication
adherence (26). Although it will be chal-
lenging to demonstrate causal effects,
the more accelerated improvement in
HbA1c since 2007 might also, in part, be
attributed to the extension of this pro-
gramto theprimary carewithenrollment
of newly diagnosed patients compared
with the preponderance of hospital-
based patients in earlier years.
In our previous analysis of mortality

trends in this cohort, we also observed a
declining trend of HbA1c (19). In the
present in-depth analysis, there are a
few observations that should call for
actions. Despite the overall declining
trend in HbA1c between 2007 and 2014,
young patients (20–44 years age-group)
had the highest HbA1c, with no improve-
ment. Poor glycemic control in young
adults has been reported in many coun-
ties, including the U.S. (10,27), Singapore
(12), and Japan (28). In the multinational
JADE register, young patients diagnosed
before the age of 40 had low rates of
achievement of HbA1c with a high life-
time risk of hospitalization, complica-
tions, and premature death (29,30).
Despite changes in guideline advocating
less stringent glycemic targets in those at
risk forhypoglycemia,wedidnotobserve
worsening of glycemic control in the
oldest age-group together with a de-
crease in SH rates (31). We also noticed
an increased annual standardized mean
(SD)HbA1c from2014 to2016 (54.8 [18.9]
vs. 55.4 [21.9] mmol/mol; 7.2% [3.9] vs.
7.2% [4.2]), raising concerns that the
trend of HbA1c might rise in recent years.
However, the small number of patients
did not allow further trend analysis. This
early warning sign emphasizes the need
for ongoing surveillance.
Worryingly, the proportion of patients

not on GLDs was highest in the youngest
age-group. The reasons are unclear, al-
though resistance to treatment or de-
layed intervention due to perceived low
risk with young age is possible. Other
socioeconomic, psychological, or men-
tal health factors may be involved

(12,29,30). A recent trial showed early
intensive glycemic control in patients
with type 2 diabetes treated with more
than one GLD might improve glycemic
durability and delay insulin initiation (32).
These findings are particularly relevant
to young patients, who face long disease
duration, albeit studies are needed to
confirm this hypothesis (33).

We also observed declining SH rates
that contrast with other countries that
show no change (10,12). These improve-
ments might be attributed to a greater
decline of sulfonylureas and/or greater
use of newer GLDs with low hypoglyce-
mic potential, particularly DPP-4is, over
the 2002–2016 period. Use of sulfonyl-
ureas almost halved during this period,
compared with the U.S., where the de-
cline has been more modest. SH rates
decreased more markedly in those on
OAD only and those on OAD in combi-
nation with insulin. There was an overall
decline in insulin use, with greater pro-
portionateuseof insulinanalogsover this
period. Although difficult to draw causal
inferences against a backdrop of im-
provement in diabetes care delivery,
changes in drug use patterns could
have contributed to the overall decline
in SH. Consistent with prior studies, SH
rates were high among oldest adults
(.75 years), showing a smaller decline
compared with the 60–74 years age-
group (10,12).

Our studies have both strengths and
limitations. As a result of the huge cost
differences between private and public
care, this population-based database has
accrued .90% of adult patients with
diabetes during the last 15 years. This
has allowed us to estimate long-term
trends in drug use and glycemic control.
However, the coding of diabetes types in
the EHR is not mandatory, and type 1
diabetesmay contribute proportionately
to the high use of insulin and higher rates
of SH in those aged 20–44. The registry
data indicate .95% of Chinese patients
with diabetes have type 2 diabetes (34),
and even in young patients, ,10% had
classical type 1 diabetes, and among
those diagnosed with type 2 diabetes,
8% had autoimmune markers (35). The
repeatedpositive tests for FPGandHbA1c
were not included as the qualifying cri-
teria for diabetes; however, because
only a small percentage of patients
were identified based on single HbA1c
or FPG criteria in this study, the overall

potential effects should be small. Be-
cause SGLT2is were only introduced in
2015, we had limited data on trends of
use.Wedid not have sufficient individual-
level data on socioeconomic status,
disease duration, and other risk factors
thatmay influence the trends in drug use
and glycemic control. Only patients re-
ceiving health care in the public sectors
were captured, and patterns of drug use
could be different in the minority of
patients under private care. We were
not able to directly measure changes
in drug adherence or lifestyle changes
that could influence glycemic trends,
although in Hong Kong, all medications
are dispensed on site in the publicly
funded hospitals and community-based
clinics on the same day of the clinic
visit. Finally, the study design precludes
causal inference, and the associations
between the trends in drug use, glyce-
mic control, and SH rates are only hy-
pothesis generating.

Over a span of 15 years, from 2002
to 2016, the prescription of GLDs has
changed dramatically among adults
with diabetes in Hong Kong, coinciding
with diabetes health care delivery reform
in Hong Kong with expansion of the
diabetes care model to primary care,
increase in metformin use, decrease in
sulfonylureas use, and integration of newer
GLDs (particularly DPP-4is). There was a
continual decline in use of sulfonylureas
and an increase in DPP-4i use associated
with a decline in SH rates within this
period. Despite the relatively low use of
new GLDs, there were overall improve-
ments in glycemic control, coinciding
with the introduction of a territory-
wide risk assessment and patient em-
powerment program with focus on
medication adherence. Our findings
emphasize the need to concurrently
improve health care delivery and pa-
tient education to fully exploit the
glycemic benefits of newer and more
expensive drugs at a population level.
The persistently poor glycemic control
and low use of GLDs in young adult
patients emphasizes the need of targeted
actions in this challenging group.
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