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1 | INTRODUCTION

The recommended approach to the management of type 2 diabetes
(T2D) for newly diagnosed patients involves the administration of
oral antidiabetes drugs (OADs) combined with exercise and dietary

adjustments.l’2 Current treatment guidelines issued by the American
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Summary

Aims: To investigate the impact of treatment intensification (TI) on glycaemic out-
comes in patients with type 2 diabetes with glycated haemoglobin A, (A1C) 27% after
>6 months of treatment with 2 oral antidiabetes drugs (OADs) or basal insulin (BI).
Materials and Methods: Data were extracted from the Optum administrative claims
database from 1 January 2009 to 31 August 2015. Patients with Tl <6 months after the
first A1C >7% (index date) were compared with patients with no TI (NTI). Tl included
addition of OAD, GLP-1 receptor agonist or premixed insulin in OAD and BI cohorts,
addition of Bl and/or bolus insulin in the OAD cohort and addition of bolus insulin or
increasing Bl dose in the Bl cohort. Change from the index A1C value and hypoglycae-
mia events was compared at 12 months after Tl after adjusting for confounders.
Results: A total of 3990/28 123 (14.2%) and 10 425/16 140 (65%) of eligible adults in
the OAD and Bl cohorts, respectively, underwent Tl. These patients showed greater
adjusted A1C change vs NTI patients (OAD cohort: -0.59% vs -0.25%; Bl cohort:
-0.30% vs -0.16%; P < .001 for both comparisons), but with higher hypoglycaemia
rates (OAD cohort: odds ratio [OR] 1.68; P < .001; Bl cohort: OR: 1.23; P = .004) at
follow-up.

Conclusions: Clinical inertia appears to be a significant issue in this population.
Although associated with more frequent hypoglycaemia, these results demonstrate
that timely Tl improves A1C levels, highlighting the need for new and improved

agents to effectively manage glycaemia while reducing hypoglycaemia risk.
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database study, glycaemic control, hypoglycaemia, type 2 diabetes

Diabetes Association (ADA) recommend individualized glycated
haemoglobin A,  (A1C) targets based on age, disease severity, the
presence of comorbidities and other individual patient factors.?
Guidelines suggest that patients who do not achieve their target
A1C levels within 3 months of initiating monotherapy and lifestyle

changes may benefit from the addition of basal insulin (Bl) therapy.*?
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If glycaemic control is still not achieved, ADA guidelines recommend
intensification of treatment by the addition of a prandial insulin or
a glucagon-like peptide-1 receptor agonist (GLP-1 RA), or switch-
ing to a premixed insulin.t. The American Association of Clinical
Endocrinologists (AACE) and American College of Endocrinology
(ACE) guidelines also recommend intensifying with a prandial insulin,
a GLP-1 RA, a sodium glucose cotransporter 2 (SGLT-2) inhibitor or a
dipeptidyl peptidase-4 (DPP-4) inhibitor if target A1C levels are not
reached with Bl therapy.3 However, despite the presence of clear
treatment guidelines, approximately 50% of patients with T2D in the
United States do not achieve optimal glycaemic control.* Delayed
treatment adjustment or failure to intensify therapy when appro-
priate (described as “clinical inertia”) is often associated with poor
clinical outcomes among these patients.>¢ Clinical inertia has also
been suggested to contribute to poor outcomes in patients with T2D
and results in higher healthcare utilization and associated costs.”®
Factors known to drive clinical inertia involve both patients and
physicians.>?1° At the patient level, erroneous perceptions and fears
about insulin therapy, poor adherence to treatment and the need
for training and education, as well as the presence of comorbidities
and risk of hypoglycaemia (particularly in the elderly), play a role in
delaying intervention when glycaemic control is suboptimal.s")*10
Physician-related factors include lack of evidence for best practices,
limited experience or time for the treatment of patients and the com-
plexity of the currently available regimens.>?° The evaluation of the
real-world consequences of clinical inertia in patients with T2D who
are poorly controlled with OADs or Bl may provide important infor-
mation that can be used to improve treatment decision-making.
This retrospective analysis of a large US insurance database was
conducted to determine the clinical outcomes of treatment intensifi-
cation (TI) vs no treatment intensification (NTI) in patients with T2D

who are inadequately controlled on dual OAD therapy or Bl therapy.

2 | MATERIALS AND METHODS

2.1 | Study design and eligibility criteria

Administrative claims data for commercial and Medicare Advantage
patients from the Optum™ Research Database'! were used, with a
study period from 1 January 2009 to 31 August 2015. The database

Index Treatment intensification
date date?

v v

includes medical and pharmacy claims data for approximately 13 mil-
lion commercially insured individuals annually across the United
States. Additionally, data for 8 million Medicare Advantage patients
with medical and pharmacy coverage are available in the database.!!

Eligible patients were adults 218 years of age, who have a diag-
nosis of T2D and uncontrolled glycaemia after 26 months of dual
OAD therapy or Bl use (Figure 1). The index date was defined as the
date of the first qualifying A1C measurement showing poor glycae-
mic control (A1C 27%) following dual OAD or Bl therapy.

For the analysis, patients were divided into cohorts based on ev-
idence of Tl <6 months after the index date. For patients on dual
OADs, intensification consisted of the addition of a SGLT-2 inhib-
itor, DPP-4 inhibitor or a third OAD (other than SGLT-2 inhibitors,
DPP-4 inhibitors, or pre-index agents); or addition of/switching to a
GLP-1 RA, aninsulin (premixed, basal and/or bolus) or a combination
of these. For patients on BI, intensification consisted of an increase
in Bl dose (210% relative to the last pre-index dose, calculated as
the daily average consumption using quantity supplied and days be-
tween claims, as recorded in the pharmacy claims database); or addi-
tion of a SGLT-2 inhibitor, GLP-1 RA, or bolus insulin; or addition of/
switching to premixed insulin or multiple medications.

The pre-intensification period was defined as the 6 months prior
to the intensification date, and the follow-up period was defined as
the 12 months following the intensification date (Figure 1). Patients
were required to be continuously enrolled in the health plan for both
the pre-intensification period and the follow-up period. The control
group comprised patients who did not undergo treatment intensifi-
cation (NTI) <6 months after the index date, and an intensification
date was randomly assigned to these patients based on the observed
distribution of intensification dates in the Tl cohort.

2.2 | Clinical outcomes

Patient characteristics at baseline including age, gender, geographic
region, healthinsurance plantype,index A1C, pre-intensification anti-
diabetes medication use, pre-intensification Diabetes Complications
Severity Index (DCSI),*?*3 pre-intensification comorbidities and pre-
intensification healthcare resource utilization were described for
the different cohorts. A1C levels and hypoglycaemia events were

assessed during the 12-month postintensification follow-up period.

6-mo pre-index period

\ 4

6-mo pre-intensification period
|-

>

6-mo intensification period

|

12-mo follow-up period

FIGURE 1 Study design. ®For
patients who did not undergo treatment
intensification, a random date to begin

v

follow-up was defined
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The A1C measurement closest to the end of this period was used for
patients with an A1C result obtained at least 90 days after intensi-
fication, and the change from index A1C to postintensification A1C
was calculated.

Hypoglycaemia events were identified by the presence of ICD-
9-CM diagnosis codes 251.0, 251.1, 251.2 and 270.3 for hypogly-
caemia, or an ICD-9-CM code for 250.8x without any claims with
codes for 259.8, 272.7, 681.xx/682.xx/689.9x, 701.1-707.9, 709.3, or
730.0-730.2/731.8 on the same date as the claim for 250.8x.1* Visits
for hypoglycaemia in any setting were captured, and hypoglycaemia
events recorded during visits to an inpatient/emergency department
were considered to be severe.

2.3 | Healthcare resource utilization and costs

Pre-intensification healthcare resource utilization included inpatient
hospitalizations, emergency department visits and ambulatory vis-
its. Healthcare costs were measured in the pre-intensification period
and were calculated as the sum of health plan-paid and patient-paid
amounts. Diabetes-related healthcare utilization and costs were
identified as services from medical claims with a primary or sec-
ondary diagnosis of diabetes (ICD-9-CM: 250.xx); pharmacy costs
were calculated from pharmacy claims for oral or injectable diabetes
medications. Data on prescription fills were obtained from outpa-

tient pharmacy settings.

2.4 | Statistical analyses

Bivariate comparisons were made between the Tl and NTI groups,
and ordinary least squares models and logistic regression were
used to adjust for confounders in A1C change and hypoglycaemia,
respectively.

Key covariates in the final models included study cohort, age,
gender, health plan region, pre-intensification comorbidity, pre-
intensification diabetes-related medication use, pre-intensification
diabetes-related healthcare resource utilization, pre-intensification
diabetes-related costs, pre-intensification hypoglycaemia and index
A1C level.

3 | RESULTS

3.1 | Patient demographic characteristics

Of the 28 123 adult patients with T2D inadequately controlled
with dual OAD therapy who were eligible for inclusion in the
study, 3990 (14.2%) patients underwent Tl within 6 months of
evidence of poor glycaemic control: 1611 (40.4%) added a DPP-4
inhibitor; 88 (2.2%) added a SGLT-2 inhibitor; 1145 (28.7%) added
a third OAD; 535 (13.4%) switched to or added insulin; 519 (13.0%)
switched to or added a GLP-1 RA; 92 (2.3%) received multiple
agents (Figure 2). The remaining 24 133 (85.8%) patients did not
undergo intensification within 6 months of evidence of poor gly-
caemic control.

& Metabolism _

Of the 16 140 adult patients with T2D inadequately controlled
with Bl therapy who were eligible for inclusion in the study, 10 425
(64.6%) patients underwent Tl within 6 months of evidence of poor
glycaemic control: 52 (0.5%) added a SGLT-2 inhibitor; 179 (1.7%)
added or switched to premixed insulin; 233 (2.2%) added a GLP-1
RA; 1085 (10.4%) added bolus insulin; 8707 (83.5%) increased Bl
dose; 169 (1.6%) intensified with multiple medications (Figure 2).
The remaining 5715 (35.4%) patients did not undergo intensification
within 6 months of evidence of poor glycaemic control.

Patient baseline demographic and clinical characteristics are
shown in Table 1. Patients with T2D who received intensification
were younger, had higher mean A1C values, were more likely to be
on a commercial health insurance plan, were more likely to receive
particular pre-intensification OADs, were more likely to have T2D
with complications and had higher pre-intensification diabetes-

related costs during the baseline period.

3.2 | Glycaemic control

Patients in the OAD cohort who underwent Tl had a greater adjusted
mean reduction in A1C levels at follow-up compared with patients in
the NTI group (-0.59% vs -0.25%; P < .001) (Figure 3A).

Patients in the Bl cohort who underwent Tl had a greater mean
reduction in A1C levels at follow-up compared with patients in the
NTI group (-0.30% vs -0.16%; P < .001) (Figure 3B).

3.3 | Hypoglycaemia events

The proportions of patients in the OAD cohort with reported over-
all and severe hypoglycaemia events were higher in the Tl group
thanthe NTI group (4.9% vs 3.2%, P < .001; 1.4% vs 0.9%, P = .005,
respectively). In the adjusted analysis, the odds of hypoglycaemia
were 68% higher in the Tl group vs the NTI group (odds ratio [OR]
1.68, 95% confidence interval [CI] 1.41-2.01; P < .001) (Table 2).

The proportions of patients in the Bl cohort with reported overall
and severe hypoglycaemia events were higher in the Tl group than
in the NTI group (6.9% vs 5.8%, P =.004; 2.6% vs 2.0%, P=.031,
respectively). In the adjusted analyses, the odds of hypoglycaemia
were 23% higher in the Tl group vs the NTI group (OR 1.23, 95% ClI
1.07-1.41; P = .004) (Table 2).

4 | DISCUSSION

Our study shows that most patients in a managed-care setting in
the United States who were receiving 2 OADs, and about a third
of the patients who were receiving Bl, did not have their treatment
intensified within 6 months of an A1C measurement of 27%, despite
evidence of poor glycaemic control and the availability of multiple
other antihyperglycaemia agents. It is not clear why patients receiv-
ing treatment with OADs were less likely to receive timely intensifi-
cation compared with patients on BI. It could be speculated that for
patients already receiving insulin, taking the step to increase insulin
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Patients with evidence of T2D
from January 2009 to August 2015
N =5612 804

|

22 prescription claims for Bl or 2 OAD classes in a 6-mo period
from January 2009 to August 2014
N =924 195

l

Valid A1C measure available and evidence of poor glycaemic control (index date)
following Bl or OAD use from January 2009 to August 2014
N =192 886

/\

Evidence of claims for 2 classes of OADs and no evidence of claims for intensification
therapies (DPP-4/SGLT-2 inhibitors or injectable therapies)
in the 6-mo pre-index period
N =48 793

Evidence of 22 claims for Bl in the 6-mo period prior to the index date (21 refill in
290 d prior to the index date) and 21 Bl refill on or following the index date
and no evidence of claims for bolus insulin or premixed insulin, GLP-1 RA,
SGLT-2 inhibitor or pramlintide in the 6-mo pre-index period
N =26 078

l

l

Continuous enrollment in the 6-mo pre-index period and =12 mo following the
index date
N =30 327

Continuous enrollment in the 6-mo pre-index period and 212 mo following the
index date
N =17 416

/\

/\

Evidence of treatment intensification No evidence of treatment intensification
<6 mo after the index date <6 mo after the index date
n =4393 n=25934

Evidence of treatment intensification No evidence of treatment intensification
<6 mo after the index date <6 mo after the index date
n=11197 n=6219

| |

| |

Patients who underwent treatment Patients who did not undergo treatment
intensification and remained enrolled in intensification and remained enrolled in
the health plan for 12 mo after the the health plan for 12 mo after a

intensification date randomly selected date
n =3990 n=24133

Patients who underwent treatment Patients who did not undergo treatment
intensification and remained enrolled in intensification and remained enrolled in
the health plan for 12 mo after the the health plan for 12 mo after a

intensification date randomly selected date
n=10425 n=5715

OAD cohort

Bl cohort

FIGURE 2 Study population attrition for the OAD and the Bl cohorts. A1C, glycated haemoglobin A, ; Bl, basal insulin; DPP-4, dipeptidyl
peptidase-4; GLP-1 RA, glucagon-like peptide-1 receptor agonist; OAD, oral antidiabetes drug; SGLT-2, sodium glucose cotransporter 2;

T2D, type 2 diabetes

dose, or to add bolus insulin, presents less of a barrier for both pa-
tients and physicians than taking the step to initiate a first injectable
therapy for patients treated with only OADs. Additionally, patients
who are already on insulin are likely to be treated by an endocrinolo-
gist, whereas patients on OADs are more likely to be treated by a
primary care physician, who may have less expertise in the treat-
ment of T2D than an endocrinologist and may be less aggressive in
treatment intensification. It should be noted, however, that details
of treating physicians were not available for this study and were not
included in the analysis.

The high rate of clinical inertia in our study is in agreement with re-
sults obtained in another insurance claims analysis in the United States.
Among more than 11 500 patients with A1C levels 28% after 3 months
of treatment with metformin = other OADs, 52% did not have their
regimen adjusted within 12 months of evidence of poor glycaemic con-
trol.X Clinical inertia was even higher (approximately 65%) for older
patients enrolled in Medicare Advantage who were receiving BI.Y

Clinical inertia among patients receiving insulin therapy is sim-
ilarly prevalent in other countries. A retrospective analysis of a na-
tional primary care database in the UK revealed that intensification
of Bl therapy (ie, addition of bolus/premix insulin or GLP-1 RA) only

occurred in approximately 31% of eligible patients, with a mean

time-to-intensification of 3.7 years.'® In another retrospective anal-
ysis in the UK, approximately 60% of patients receiving Bl main-
tained their regimens throughout a 3-year follow-up period, despite
poor glycaemic control.*’ Additionally, a population-based analysis
of patients treated with Bl in Denmark showed that only 43.7% had
undergone treatment intensification after a median of 11 months.?°

The most frequent intensification strategies for patients un-
controlled on dual OAD therapy in our study were the addition of a
third OAD (DPP-4 inhibitor or another agent other than SGLT-2 and
DPP-4 inhibitors), whereas most patients who were receiving Bl pre-
study increased their daily doses of Bl, with a small proportion add-
ing bolus insulin, an SGLT-2 inhibitor, or a GLP-1 RA. Similar results
were obtained in other real-world studies in the United States. In a
retrospective analysis of an insurance claims database, most patients
uncontrolled on dual OAD therapy received a prescription for a third
OAD (79.3%) compared with insulin (13.3%) or a GLP-1 RA (7.4%),
possibly reflecting the convenience of oral agents.21 A more recent
study reported insulin (32.4%), DPP-4 inhibitors (22.1%) and thiazo-
lidinediones (21.2%) as the most frequently prescribed drugs among
patients with A1C levels uncontrolled after 3 months of treatment
with metformin plus another OAD.X In a study of older patients re-

ceiving BI, approximately 64% had their doses increased, while only
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TABLE 1 Baseline demographic and clinical characteristics of eligible patients on dual OADs (N = 28 123) or BI (N = 16 140)

OAD cohort Bl cohort
Tl (n = 3990) NTI (n =24 133) Tl (n = 10 425) NTI (n = 5715)

Age, mean (SD), y 58.3 (11.3)* 61.3(11.8) 61.1(11.3)* 62.2 (11.4)
Male, n (%) 2355 (59.0)** 13 808 (57.2) 5573 (53.5) 3045 (53.3)
Geographic region, n (%)

Northeast 484 (12.1)** 3219 (13.3) 1146 (11.0)** 709 (12.4)

Midwest 513 (12.9) 3249 (13.5) 1620 (15.5) 893 (15.6)

South 2526 (63.3) 15021 (62.2) 6275 (60.2) 3423 (59.9)

West 467 (11.7) 2641 (10.9) 1383 (13.3)** 690 (12.1)

Other 0(0.0) 3(0.0) 1(0.0) 0(0.0)
Health insurance plan, n (%)

Commercial 2715 (68.1)* 14 121 (58.5) 6020 (57.8)* 3050 (53.4)

Medicare advantage 1275 (32.0)* 10012 (41.5) 4405 (42.3)* 2665 (46.6)
DCSI, mean (SD) 0.81(1.30) 0.82(1.28) 1.34(1.68) 1.36(1.68)
Index A1C, mean (SD), % 8.8 (1.6) 8.0(1.2) 8.9 (1.7)* 8.6 (1.6)
Pre-intensification OADs, n (%)

Metformin 3665 (91.9) 22516 (93.3) 6266 (60.1)* 3637 (63.6)

Sulfonylureas 3228 (80.9)* 20324 (84.2) 4555 (42.7)* 2621 (45.9)

Thiazolidinediones 878 (22.0)* 4190 (17.4) 1328 (12.7)** 795 (13.9)

Meglitinides 48 (1.2) 217 (0.9) 252 (2.4) 155 (2.7)

DPP-4 inhibitors N/A N/A 2057 (19.7) 1173(20.5)

Alpha-glucosidase inhibitors 19 (0.5)** 57(0.2) 51 (0.5) 40(0.7)

Ergot derivatives 6(0.2)** 14 (0.1) 9(0.1) 8(0.1)
Pre-intensification comorbidities,® n (%)

Hypertension 3070 (76.9) 18 773 (77.8) 8424 (80.8) 4643 (81.2)

Disorders of lipid metabolism 3127 (78.4) 18 808 (77.9) 8109 (77.8)** 4557 (79.7)

Diabetes with complications 2243 (56.2)* 11794 (48.9) 6804 (65.3) 3716 (65.0)

Diseases of the heart 998 (25.0)* 6627 (27.5) 3599 (34.5) 1938 (33.9)

Eye disorders 940 (23.6)* 6350 (26.3) 3066 (29.4) 1751 (30.6)

Other connective tissue 782 (19.6) 4785 (19.8) 2722 (26.1)** 1387 (24.3)

disease®

Pre-intensification diabetes-related resource utilization, n (%)

Ambulatory visit 3748 (93.9) 22 818 (94.6) 9928 (95.2)* 5526 (96.7)

ED visit 328(8.2) 1833 (7.6) 1228 (11.8)** 610 (10.7)

Hospitalization 218 (5.5) 1162 (4.8) 858 (8.2) 431 (7.5)
Pre-intensification diabetes-related costs, mean (SD), $

Medical + pharmacy 2340 (8130)** 1954 (6788) 4230 (10 794)** 3829 (8085)

A1C, glycated haemoglobin A, ; BI, basal insulin; DCSI, Diabetes Complications Severity Index; DPP-4, dipeptidyl peptidase-4; ED, emergency depart-
ment; N/A, not available; NTI, no treatment intensification; OAD, oral antidiabetes drug; SD, standard deviation; Tl, treatment intensification.

P values refer to intensification <6 mo after the index date vs no intensification.
?Pre-intensification comorbidities were based on the comorbidity categories designated by the Agency for Healthcare Research and Quality and is

based on ICD-9-CM codes.*”

bExcludes gout, arthritis, spondylosis, osteoporosis, fractures and lupus.

*P <.001.
**P <.05.

25% initiated treatment with rapid-acting insulin, with fewer than
10% of the patients adding a GLP-1 RA or another injectable agent.?”

Many patients with T2D are overweight or obese, which are in-

dependent risk factors for cardiovascular disease.?? Unfortunately,

many antidiabetes treatments aimed at maintaining and improving

glucose control are associated with weight gain. A number of studies

have implicated Bl use as a potential cause of weight gain in people

with T2D.2%%4
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FIGURE 3 Adjusted change in A1C from index date to 12 mo
after Tl in patients with T2D with Tl (A) following dual OAD therapy
vs NTI (N = 17 334) and (B) following Bl therapy vs NTI (N = 9937).
A1C, glycated haemoglobin A, ; Bl, basal insulin; NTI, no treatment
intensification; T2D, type 2 diabetes; Tl, treatment intensification.
*P <.001. P value refers to intensification <6 mo after index date vs
no intensification

Furthermore, high baseline A1C levels and higher insulin dose re-
quirements have been shown to be independently associated with
greater weight gain.?>2% Weight reduction is an important element of
T2D management, as weight gain may contribute to patient frustra-
tion, which can have a negative impact on therapy persistence and ad-
herence.?” The selection of antidiabetes agents that not only improve
glucose control but reduce or have a neutral effect on weight, with ben-
eficial effects on lipids, are ideal options for managing patients with T2D.

Several reports have demonstrated the effectiveness of includ-

ing a GLP-1 RA in the Bl regimens of patients who do not achieve

targets, where addition of a GLP-1 RA was associated with signifi-
cant weight loss and a lower risk of hypoglycaemia, as well as equiva-
lent or slightly better glycaemic control than the addition of prandial
insulin.?8-3% Nevertheless, the use of GLP-1 RAs in the intensification
strategies observed in our study appears to be low. Furthermore, ad-
ministration of GLP-1 RA requires fewer injections and is associated
with a lower rate of hospitalization and lower all-cause healthcare
costs than rapid-acting insulin.3! Nonetheless, approximately 10%
of the patients in the Bl cohort had their regimens intensified with
bolus insulin and only about 2% received a prescription for a GLP-1
RA. Our study thus shows that clinical practice is not completely
aligned with current treatment guidelines and data from clinical tri-
als, most likely reflecting slow adaptation to an increasing body of
evidence.

As expected, Tl within 6 months of the first elevated measure
of A1C was associated with better glycaemic control vs NTI in both
cohorts, but was associated with a higher rate of hypoglycaemia, pri-
marily driven by basal-bolus insulin and Bl dose increases.

This study is subject to a number of possible limitations. Possible
confounders, which may affect treatment intensification decisions
including the nature of the prescribing physician and the site of
the prescribing physician, were not investigated. Prescription data
were obtained from outpatient pharmacy settings, prescription fills
were not provided in inpatient settings. Outcomes analyses based
on claims databases are naturally associated with selection bias and
reduced generalizability to the general diabetes population. Data
interpretation may be affected by diagnosis-coding errors and the
absence of confirmation of the diagnoses captured in the database.
Information on use of weekly or daily GLP-1 RA was not captured.
Bl dose was estimated based on quantities supplied and days be-
tween pharmacy refills, according to pharmacy claims data, but
the actual dosing schedule and dose administered are unknown.
Additionally, it is possible that some patients who were still under-
going titration of their Bl were classified as receiving treatment
intensification; in order to reduce the likelihood of this, it was re-
quired that at least one of the 2 baseline Bl prescription fills had to
be at least 90 days prior to the index date. Furthermore, increases
in insulin or OAD dose during the pre-intensification were not in-
cluded as exclusion criteria, and the large group of patients who did
intensify insulin dose was not stratified by the magnitude of dose
increase which may have influenced glycaemic outcomes. Also, for
patients in the NTI group, it was only required that they did not

receive treatment intensification in the 6 months postindex; there

TABLE 2 Hypoglycaemia rates and adjusted hypoglycaemia odds ratio for patients with T2D undergoing Tl vs NTI

OAD cohort Bl cohort

TI(n=3990) NTI(n=24133) P value Tl (n = 10 425) NTI (n = 5715) P value
Overall hypoglycaemia, % 4.9 3.2 <.001 6.9 5.8 .004
Severe hypoglycaemia, % 1.4 0.9 .005 2.6 2.0 .031
Hypoglycaemia, OR (95% Cl) 1.68(1.41-2.01) <.001 1.23(1.07-1.41) .004

Bl, basal insulin; Cl, confidence interval; OAD, oral antidiabetes drug; OR, odds ratio; NTI, no treatment intensification; T2D, type 2 diabetes; Tl, treat-

ment intensification.
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were no limitations on medication changes that may have taken
place after the random intensification date. Data on duration of
disease, adherence to treatment and discontinuation rates were
not collected. Also, data on fasting plasma glucose or postprandial
glucose were not available, making it difficult to judge if the appro-
priate agent was selected for a particular glycaemic defect. A1C
results are available for a subset of patients in the Optum Research
Database, and only patients with sufficient A1C measures were re-
tained for analysis. Due to the nature of claims data our study is
likely to underreport hypoglycaemia, as only clinically significant
events resulting in contact with a healthcare professional would
be captured in data based on the ICD-9-CM/ICD-10-CM codes,
moreover, the definition of severe hypoglycaemia used differed
from that generally used in clinical trials which also capture data
on events which required assistance. The decision to proceed to
Tl was based on an A1C goal of 7.0%, which may not have been
recommended for all patients in this study according to the current
ADA treatment guidelines.

In conclusion, the main goal of treatment of T2D is to
control hyperglycaemia in order to prevent or delay disease
progression, and a stepwise approach is commonly used to
counteract continued suboptimal glycaemic control despite
therapy. However, intensification may involve a higher risk of
hypoglycaemia, which may affect compliance. In this study, we
analysed A1C reductions and the incidence of hypoglycaemia in
patients intensifying treatment after therapy with OADs or Bl
in real-world clinical practice. The addition of a DPP-4 inhibitor
or a new OAD, and Bl dose increases, was the most common
intensification strategies for patients receiving dual OAD ther-
apy or BI, respectively. Despite treatment intensification not
being initiated as frequently as one would expect in patients
with suboptimal glycaemic measurements, our data show that
it resulted in improved A1C levels, albeit accompanied by an
increase in the number of hypoglycaemia events. Our study
provides insights into the practice of treatment intensification
in the real world; it highlights a need for new and/or improved
antidiabetes agents that effectively manage glycaemia while re-
ducing hypoglycaemia risk, as well as the need to address policy
challenges that contribute to clinical inertia among healthcare

professionals.
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