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ABSTRACT

Background: This study compared clinical outcomes of T2D patients switched from using Gla-100 to Gla-300 or IDeg in a
real-world clinical setting

tethods:
Enwmnmem database. Inclusion cmena aduts with T2D; switched to Gla-300 of IDeg from using Gla-100 during 6 months.
in EMR for 212 months prior to index date:
and followed for 6 months after; mc measures during 6 months before switching (G\a 300, 1=2,893; IDeg, n=853). Gla-300
hypoglycemia

(1CD-9/1CD-10 and/or plasma-glucose level <70 mg/dL) incidence, and event rate (al hypoglycemia and hypoglycemia
follow-up.

analyzed in a patient subgroup with A1G measures at both baseline and 3-6 months'follow-up in the matched cohors.

Results: During foll

11.9% vs 12.7%, respectively, P=0.45; hospitalization/ED-related: 4.4% vs 3.8%, respectively, P=0.80). Adjusted for baseline

hypoglycemia, Gla-300 and IDeg showed similar hypoglycemia event rate during follow-up (al: P=0.88; hospitalization/ED-

related: P=0.82). from 8.95% to 8.46% for Gl 1=364) and from 8.98% to 8.49% for IDeg

(n=370) (both cohorts: P<0.01) during follow-up (comparable A1G reduction in both groups, P=0.97).

Gonclusion: In a real-world setting, T2D patients on Gla-100 switching to Gla-300 or IDeg showed comparable glycemic

control, hypoglycemia incidence, and hypoglycemia event rate

INTRODUCTION

Patients with type 2 diabetes (T2D) that on me

ly or on metformin plus

(ADA) and Clinical 1=

Two new second-generation basal insulins, Gla-300 and IDeg, have recently been approved; these have a smoother action

profile and a reduced risk of hypoglycemia compared with first-generation basal insulins.**

Insulin glargine 300 U/mL. (Gla-300) became available n the US in February 2015. The EDITION randomized cnmmned ma\
that the use. that of

Figure 2. Hypoglycemia During the 6-Month Follow-Up Period.

A. Hypoglycemia Incidence (%)*

Gla-300 follow-up 1 IDeg follow-up
V. Gla-300 baseline Kl IDeg baseline

P=0.58

180 1 44
6ol » 154 P=045°
£ 140 4 % ‘ 127
g 7 119
S 120 4 / ’
8 7 ¥
2 100 / ‘
g 7
E 801 / 7
% 6.0 - / ’
g 7
S 40 / ’
2.0
% & ‘
Gla-300 IDeg Gla-300 IDeg
baseline baseline  follow-up  follow-up

L. (6la-100), with less hypoglycemia, in a wide range of T2D patients.”

Insulin degludec (IDeg) became available in the US in September 2015; the BEGIN RCT program showed that a lower rate of
noctumal confirmed hypoglycemia was seen in T2D patients treated with IDeg compared with Gia-100.¢

Theinterest for ha
increased the use of data sources other than RCTs.”
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incidence.

. P=0.02; IDeg, P=0.23.

Table. Baseline Patient Characteristics Before and After Propensity Score

Matching (Key Variables).

it
‘settings have not been we\l characterized. Before Matching After Matching
Gla-300 g Gla-300 IDeg
Switchers Switchers | PValue| SMD | Switchers Switchers | PValue| SMD
OBJECTIVE s | e ol I
. mean (), 585022 | 5780249 | 003 | 009 | se2qza | sauzs | os7 | oos
To evaluate ciical outcomes in patients with T20 using Gla-100 who swiched t either Gla-300 or Deg Age, mean (D) years (22 (22 (29
practice. Gender, male,n (%) 14680507 | a9s6y) | ont 009 | ssewrs | ssswrd | oer [<oor
Race,n (%)
Aican American se2(74 | 130339 | 001 [ o1 | 122050 | togsel | 043 | oos
METHODS Zresa | saven | ow ow | oorss | wmron | o o
" Othr (ultacil, ative American .

Study Design o« askan Nati, ot 123(43) 56(66) | 001 | 010 | 36(e4) 5568 | 005 | 010
The Diffrentiate Gia-300 cinical and Economic in real-world ia EMR data with IDeg study (DELIVER D) s a retrospective oo o0 | wes om [om| wea | mes | o [om
cohort study.

Data were callected from the Predictve Health Inteligence Environment (PHIE) database (BM Explorys data) of electrnic Insurance type,n (%)

medical records (EMRs) representing 39 integrated heath delivery networks Gonmercil 105464 | 2@y | 004 010 se@rs | w020 | ot | 00
protocol; Wedicaid 2502 | 5160 | <001 012 | %062 | 4869 | o8 | oot

acoording to a statistical analysis plan. Medicare 893(309) | 215@52) | 001 | 013 | 220072 | 20654 | 0s0 [ 004

Patient Selection St e rters wseo | weo | oo [om| wea | w6y | 0w | om

Al patients with > 1 diagnosis record of T2D in the database at any time were identified by 10-CM codes.* -

either Gla-300 or or 200 U/m); thefirst g the Unknoun 5089 | 192029 | 002 | 010 | 22049 | 5@16 | 016 | 008
period March 1, 2015 to December 31, 2016. Baseline A1C, mean (SD), % 9.09(1.91) 9.13(1.89) 063 | 002 | 9.15(1.83) 9.13(1.90) 079 | 001
Patients had > 1 Gla-100 prescription within 8 months before the index date (6-month baseline period); they must not have Baseline BMI, mean (SD), kg/m* 35374 34.7 (7.6) 007 [ 007 | 349(7.4) 34.7(7.6) 045 | 004
had any other basal insulin prescriptions within this period. Number of baseline 0ADs, mean (SD) 12(08) 11(08) 045 | 004 1.1(08) 1108 081 | 002

the EMR 12 months prior to months Baseline treatments, n (%)

aftr the index date (follow-up) solne eaiments,n 04
Patients were age » 18 years n the ndex e, B 507075 | 128050 | 00z |00 | 124053 | 120048 | o080 | o0
1 . i 1509642 | 477659 | 056 | 003 | asapen | 4ssez | oee | oor
Patients with type 1 diabetes or using > 1 basal insulin on the index date were excluded. 0ADs 1,927 (66.6) 541 (63.4) 031 | 007 510(63.0) 511(63.1) 098 | <001
" " CCI score, mean (SD) 12(1.6) 12(1.7) 035 | 004 12(1.0) 1200 069 | 002

Propensity Score Matching
Comorbidities and/or diabetic complications, n (%)
to Gla-300 and 1:1 ratio on a proper based on grapt

and el charattorstos. Hypererson 23624 | a7509.) | 0% [ 008 | eis0se | ewsasa | 078 | oo
Baseline patient characteristics used in the matching process were: Hyparidemia 2357815 | 69608 | o84 |00z | 88 | ess@10 | osz | 006
- gender,race,insurance type, region) Neuropaty sesn | anoie | o | oo | asesa | 2seia | oso | oo
~ clinical characteristics 12 months prior to the index date (body mass index [BMI], Charlson comorbidity index [CCI] score, Nephropathy 223(7.7) 101(11.8) | <001 | 014 87(10.7) 82(10.1) 070 | 002

prevalence of comorbidites, concomitant medication use) Retinopathy 311(10.8) 106 (12.4) 020 | 005 98(12.1) 100 (12.4) 089 | 0.01
~ clinical characteristics within the 6-month baseline period (A1C level, hypoglycemia, incidence of all-cause health care —

Silnion Obesty T2w20 | @i | 0m |<oor| smodon | se@io | oss | oo
Statistical tests (1 test /2-sample Student t-test) were performed, and standardized mean difference (SMD) 5 Depression S49(190) | 158185 | 079 | 001 | 153(189) | 147(182) | 073 | 002
o assess any imbalance before and after matching on ndividual baseline characteristics ratens wihmogeemaenns |y o | issgse | om0 |oor | waass | wsasa | oss | ow

ithin 6 month priort switch, n (%)

Outcome Assessments )

‘The study endpoints included: Patients requiring hospitaization 40163 | 129050 | 047 | 003 | 142075 | 1230152 | 026 | 006
- inthe matched cohorts: Patients requiring ED service 760 (26.3) 243(28.5) 027 | 005 221(213) 231(28.5) 064 | 003
= hypoglycemia (identified by ICD-9-CM/CD-10-CM code and/or plasma glucose level < 70 mg/dL) incidence and event
rate (events/per patient per year [PPPY], adjusted for baseline the 6-month outpatient service 527(18.2) 175(20.5) 017 | 006 164(20.3) 162(20.0) 091 | 001
~ in a subgroup of patients in the matched cohorts with A1C measurements at both the 6-month baseline and 3-6 mﬂmhs
w-uf o wa, Tecepor sgnist A

= ATC change: A1C level reduction from baseline (closest to index date) to follow-up (atest available value during the
follow-up period)

= ATC goal attainment: the proportion of patients reaching a prespecified A1C target < 7.0% (53 mmolimol) and < 8.0% (64
mmol/mo) during a 3-6 month follow-up period

Statistical Analysis
Differences between baseline and follow-up hypoglycemia incidence were tested by McNemar's tests within each cohort;
adjusted odds ratios (aORs) (adjusted for baseline hypoglycemia incidence) were calculated for follow-up hypoglycemia
incidence to compare risks between the 2 cohorts.
Adjusted mean and least-squares means (LSM) mNerence ‘were calculated for follow-up hypoglycemia event rates in the 2
‘cohorts controlled for baseline hypoglycemia event.
Differences between baseline and follow-up A1C were tested by paired Student t-tests within each cohort, and A1C change
from baseline to follow-up was compared between Gla-300 and IDeg cohorts by a 2-sample Student t-test.

RESULTS

Patient Selection and Matching

‘The final cohort consisted of 2,893 patients using Gia-100 who switched to Gla-300 and 853 who switched to IDeg (Figure 1);
age, race,

nephropathy comorbidity).
After matching, each cohort comprised 810 patients; allbaseline characteristics (except the percentages of other race) had an
SMD < 0.1, demonstrating balance in baseline values between the treatment groups (see Table).

In the matched cohorts, 364 and 370 patients in the Gla-300 and IDeg cohorts, respectively, had A1C measurements at both
the 6-month baseline and after 3-6 months of follow-up; these patients were included in the analysis of A1C change and goal
attainment

Patient Baseline Characteristics
In the matched coorts, 47.4% and 47.3% of patients in the Gia-300 and IDeg cohorts, respecivel, were male; mean age
was 58 years.
In the IDeg cohort, 404 (49.9%) and 293 (36.2%) patients used 100 U/mL and 200 UimL formuiations, respectively; the
remaining 113 (13.9%) patiets used formulaton of unknown stren
“The mean number of OADs was 1.1 in both cohorts; approximately 15% of Gla-300 and IDeg swichers used a glucagen-like
peptide-1 receptor agonist; 14% used sodium glucose co-transporter 2 inhibitors.
The mean CCI scores were similr in the 2 cohorts: 1.19 and 1.22 in the Gla-300 cohort and Deg cohors,respectivel.
Patiets in both cohorts had a high A1C level at the 6-month baseline: 9.15% and 9.13% in the Gia-300 cohort and IDeg
cohorts, respectively
Hypoglyceia inidence during the 6-month baselin period was 16.5% and 15.4% in the Gla-300 cohort and IDeg cohorts,
respecvely

Figure 1. Patient Selection.
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Figure 4. Change in A1C From Baseline to Follow-Up.*
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Figure 5. A1C Goal Attainment.

50.0 7 11Gla-300 I IDeg
45.0 A

40.0 -
35.0 4
30.0
25.0 1 ’—‘
20.0 4

15.0 4 129

10.0 4

Patients Reaching A1C Goal (%)

o
o o

<7.0% (53 mmol/mol) <8.0% (64 mmol/mol)

A1C Target

61a-300 and IDeg switchers also showed reduced incidence from baseline to follow-up for hypoglycemia associated with
hospitalization or ED visits; in Gla-300 switchers, this decreased from 6.8% at baseline t0 4.4% at follow-up (P= 0.02);in
1Deg switchers, ths decreased from 4.9% at baseline to 3.8% at follow-up (P= 0.23) (Figure 28)

‘The incidence and event rate of hypoglycemia associated with hospitlization or ED visits during the 6-month follow-up
period were lso comparable between the 2 cohorts: 20R = 1.07, 95% CI [0.64, 1.77], P = 0.80; LSM difference in event
rate ~0.01 events/PPPY, 95% CI [~0.12, 0.09], P= 0.82 (Figures 2B and 3)

A1C Change
Mean baseline A1C was 8.95% in the Gia-300 cohort (n = 364) and 8.98% in the IDeg cohort (1 = 370), and A1C levels
decreased significantly to 8.46% and 8.49%, respectively, during 3-6 months of follow-up (P < 0.01 for both) (Figure 4).
IC reductions were comparable n both cohort (0.49% for Gla-300 vs 0.48% for IDeg; P = 0.97).

A1C Goal Attainment

Patients on Gla-300 and those on IDeg were equally ikely to attain ATC < 7.0% (12.9% vs 15.9% respectively; P= 0.24)
and ATC < 8.0% (44.2% vs 44.6% respectively; P = 0.92) during 3-6 months’ follow-up (Figure 5)

STRENGTHS AND LIMITATIONS

o our knowledge, this is the fist study to compare the 2 novel second-generation basal insulins, Gia-300 and IDeg, with

Hypoglycemia
In both Gla-300 and IDeg switcher cohorts, incidence of hypoglycemia decreased after switching:
~ in the 6la-300 cohort,this decreased from 16.5% at baseline to 11.9% during the follow-up period (P < 0.01) (Figure 24)
— in the IDeg cohort, tis decreased from 15.4% at baseline o 12.7% during the follow-up period (P= 0.05) (Figure 2A)
During the 6-month follow-up period, a comparable proportion of patients switching to Gla-300 experienced hypoglycemia
‘compared with those switching to IDeg (a0 0.89, 95% confidence interval [C1] (0.65, 1.21]; P = 0.45) controled for
baseline hypoglycemia incidence (Figure 28).
After adjusting for baseline hypoglyceia, Gla-300 and Deg switchers showed comparable hypoglycenia event rates during
the 6-month follow-up period; adjusted mean was 0.50 events/PPPY and 0.51 events/PPPY for Gla-300 and IDeg, respectively;
LSM difference ~0.01 events/PPPY, 95% CI (~0.18, 0.15]; P = 0.8 (Figure 3
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15,862 with = 1 Gla-300 prescription during identification period;
index date is first Gla-300 prescription date

v

4,183 with > 1 Gla-100 prescription and no other basal insulin
prescription during 6-month baseline period

I

4,178 adult patients (age = 18 years on index date)

'

3,699 with no other basal insulin prescription on index date

'

3,511 patients who were active in the EMR system for = 12 months
prior to index date and have = 6 months' follow-up data

'

2,893 with > 1 A1C lab test during 6-month baseline period

areal-world setting; th Juded in this study eal-lfe US population.

Athough head-o-head RCTs are still ongoing, this study provides a first insight into ciinical effectiveness of the new basal
insulins

While the findings represent actual reatment-use patterns and outcomes outside the confines of dlinical trals, several
limitations should be noted:
~ PHIE ENR data mosly came from northwest and souther states, thus might not be representative of US national landscape;
patients included in the study were early users of therefore their hics and cinical
ht be diferent from basal in general
~ hypoglycemia may have been

~ switching treatment regimen can be a complex decision, with both ciincal and socioeconomic considerations; EMR data
may not reveal the reason why patients switched basal insulins

~ EMR data capture medication prescription, not dispensing or consumption; the prescription information may not reflet the
actual drug use in eal lfe

~ dosage data were missing in a high percentage of the EMRs; dose information could, therefore, not be addressed in this
study

~ the follow-up period for this study was relatively short, and patients could switch from basal insulins oter than Gla-100
(e.g. insulin detemir) in a real-world clinical setting; comparative effectiveness of Gla-300 and IDeg in a broader patient
population or with longer follow-up warrants further research

CONCLUSION

« In this first head-to-head analysis between the two second-generation basal insulin analogs
in a real-world setting, switching from Gla-100 to either Gla-300 or IDeg in T2D patients with
elevated A1C levels resulted in comparable improvements in glycemia and reduced risk of
hypoglycemia.
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