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A retrospective observational cohort study to investigate uncontrolled
hyperglycaemia and delay in basal insulin intensification and

non-intensification among individuals with type 2 diabetes in Denmark

Ai m Figure 2: Glucose-lowering agents used for basal insulin intensification in participants receiving timely and delayed treatment intensification
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To investigate the real-world patterns and behaviours around = ( ) - ( ) = ( )

uncontrolled hyperglycaemia (UH) and treatment intensification

(TI) in adults with type 2 diabetes (T2D) receiving basal insulin 205 40.7

in Denmark. 40 :

Introduction
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» In people living with T2D treated with basal insulin, failure to intensify
treatment when clinically necessary (i.e. therapeutic inertia) can lead
to extended periods of suboptimal glycaemic control, which are
associated with increased risk of diabetes-related complications.'

» Prolonged duration of UH while receiving basal insulin
before intensification of therapy can impede attainment of 10
glycaemic targets.?

« Understanding and addressing the drivers of therapeutic inertia that
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prevent TI in people receiving basal insulin may lead to timely and 0
appropriate treatment decisions, consequently improving overall Initiated bolus insulin Initiated premixed insulin Initiated FRC of basal insulin Initiated a non-insulin
outcomes for people living with T2D.* Therefore, investigation of and GLP-1 RA glucose-lowering agent

: : . e : intensification
real-world patterns in UH and basal insulin intensification practices Type of treatment intensificatio

in people living with T2D is warranted.

Methods

DTI, delayed treatment intensification; FRC, fixed-ratio combination; GLP-1 RA, glucagon-like peptide-1 receptor agonist; n, number of participants; TTI, timely treatment intensification.

- Inthe TTI and DTI groups, participants had a similar age Treatment intensification behaviour
« This retro§pect|ve, observatlc?ngl cohort an.aly5|s used real-world data dls.trllc?u.tlon, whereas the no TI group included a higher proportion . A relatively higher proportion of individuals in the TTI group than the
from Danish health and administrative registers from 1 January 2012 of individuals aged at least 65 years. L : . :
31D ber 2022 o . o DTI group initiated bolus insulin (39.5% versus 31.4%) or premixed
to. | ecem 'er : | . Comkc]).rbr:dltyfbur.d(e; .(;nealm [S[i]] C E—T—; s;)rg3 C3o;norb.|d|ty.1nd;rx)5 insulin (5.1% versus 3.1%) (Figure 2).
 Eligible pafgupants vyere gdults (aged 218y§ars) with T2D who was highest for in IVI’ uals with no TI (2.6 [3.2] points) mF e 5 years . Conversely, more individuals in the DTI group than the TTI group
were receiving basal insulin and had UH (defined as a glycated before study completion, followed by the TTI (1.4 [2.2] points) and . fiad h nsulin gl | .
haemoglobin [HbA,] level >7.0% for 26 consecutive months) durin DTI (1.2 [2.1] points) groups (Table 1) ntensitied treatment with a non-insufin glucose-lowering agent
the f ”g _ 1(; ' N 9 T ' (40.7% versus 34.4%) or an FRC of basal insulin and GLP-1 RA
e follow-up period. . . . . e .
P PpEnos. . HbA,  level at time of basal insulin intensification (24.8% versus 21.1%).
 After basal insulin initiation and before the follow-up period, | ' .
a 6-month period was applied to allow for insulin titration and * The observed mean HbA,. at the time of TI was 0.2%-points higher for Table 2: HbA._ level at time of event:
attainment of glycaemic control. the DTI group than the TTI group (Table 2).
+ Participants were followed until TI, death or study completion. * Overall, 60.8% of participants had an HbA,. >8.0% at the time of basal HbA,. level at time of event?
+ Timely treatment intensification (TTI) was defined as the initiation insulin intensification; this proportion was higher in the DTI group

Total TTI DTI
of bolus or premixed insulin, a fixed-ratio combination (FRC) of basal (74.4%) than the TTI group (62.8%). (n=17 777) (n=3451) (n=5904)
insulin and glucagon-like peptide-1 receptor agonist (GLP-1 RA), or Duration of uncontrolled hyperglycaemia

a non-insulin glucose-lowering agent within 6 months after the first .
J J ad o . - For individuals in the DTI group, the mean duration of UH before Mean (SD), %-points 8.9 (2.3) 9.0 (4.0) 9.2(3.8) 8.6 (3.9)
HbA,. level >7.0% measured at the beginning of the period of UH. , . , , ,
intensifying basal insulin treatment was approximately 2 years

. Dfelayegl;reatment ;ntepsmcstl?n (DTE)) Wals delflnedoas the absznce (Table 3); 25.0% of these individuals spent over 2.6 years with UH
of TT within 6 months after the first HbA,. level >7.0% measured at before TL HbA,.>8.0%, n (%) 10812(60.8) 2166 (62.8) 4390 (74.4) 4256 (50.5)

the beginning of the period of UH. Individuals in the TTI group spent approximately 2 months with
« UH without TI was defined as the absence of TI during follow-up group sp PP y

HbA,. <8.0%, n (%) 6965 (39.2) 1285(37.2) 1514 (25.6) 4166 (49.5)

UH was defined as an HbA,_ level of >7.0% for at least 6 consecutive months.

. . . UH before TI. 3Event refers to either insulin intensification (TTI and DTI subgroups), death or study
(i.e. until death or study completion). completion (UH without TI subgroup).

. } - . . . . %, percentage of participants; DTI, delayed treatment intensification; HbA,., glycated
Data \{VEI.’e CO”e.Cte.d and analysed for the fo.”OW up PerlOd only. o Table 1: Participant characteristics at time of event® haemoglobin; n, number of participants; SD, standard deviation; TI, treatment
Descriptive statistics were used to summarise baseline characteristics, intensification; TTI, timely treatment intensification; UH, uncontrolled hyperglycaemia.
HbA,, level and the type of treatment used at the time of TI, and the Total TTl DTI

(n=17 777) (n=3451) (n=5904)

duration of UH before TI. Table 3: Duration of uncontrolled hyperglycaemia before event?

Res u Its Age, mean (SD), years 68.4(13.1) 65.7(13.4) 65.7(12.7) 71.3(12.6) Duration of UH before event?
Age group, n (%) TTI DTI
Participants 18-34 years 189(1.1)  76(2.2) 78 (1.3) 35 (0.4) (n=3451) (n=5904)
« Of the 36 452 participants who had HbA,. measurements at the time 35-44 years 563 (3.2) 169 (4.9) 241 (4.1) 153 (1.8)
: TSI : ) Mean (SD), days 61.8 (52.4) 701.6 (511.0) 728.7 (657.8)
of Ii)adsa:jmsurl:n |n|t|?t|on, 17 777 had UH during follow-up and were 45-54 years 2086 (11.7) 473(13.7) 891(15.1) 722 (8.6)
included in this analysis (Figure 1). Median (25th quartile, 61 (0, 91) 548 (304, 944) 487 (274, 1035)
- Of these, 47.4% received no TI, 33.2% had DTI and 19.4% had TTI. >>-64 years 3965(22.3)  811(23.5) 1506 (25.5) 1648 (19.6) 75th quartile), days
) Partidpant characteristics for each of the three SUbgroupS are 265 years 10974 (61.7) 1922(55.7) 3188 (54.0) 5864 (63.6) UH was defined as an HbA,_level of >7.0% for at least 6 consecutive months.
presented in Table 1. Sex, male, n (%) 10990 (61.8) 2141 (62.0) 3700(62.7) 5149(61.1) sEvent refers to either insulin intensification (TTI and DTI subgroups), death or study
. . completion (UH without TI subgroup).
- Mean (standard deviation [SD]) age was similar between the Duration of T2D, 12.8 (6.3) 10.1 (6.4) 11.9 (5.8) 14.4 (6.1) DTI, delayed treatment intensification; HbA,,, glycated haemoglobin; SD, standard
TTI and DTI groups (65.7 [13.4] years and 65.7 [12.7] years, mean (SD), years deviation; TI, treatment intensification; TTI, timely treatment intensification;
respectively), but was higher in individuals with no TI ' UH, uncontrolled hyperglycaemia.
P Y) J Duration of UH before  19.4(19.7)  2.0(1.7)  23.1(16.8) 23.9(21.6)
months o
Figure 1: Participant disposition Event, n (%) CO"CIUS'O"
Study completion 6865 (38.6) - - 6865 (81.5) « Timely intensification of treatment in people living with T2D with
36 452 participants with Died 1557 (8.8) ) B 1557 (18.5) uncontrolled hyperglycaemia while receiving basal insulin therapy

HbA, . measurements at

basal insulin initiation Insulin 9355 (52.6) 3451 (100.0) 5904 (100.0) -
intensification

was uncommon in Denmark.

Almost half of the individuals included in this analysis did
not receive any treatment intensification during the study

18 675 excluded within CCI stcore, mean (SD),’ 1.9 (2.8) 1.4 (2.2) 1.2(2.1) 2.6 (3.2) period, despite having uncontrolled hyperglycaemia for at
oints T : :
?n:ﬁir;trnsit?;ifgnbasal P least 6 months; only 19.4% of individuals received timely basal
. 11020 TI Diabetes-related comorbidities observed in the 5 years before the event,? n (%) insulin intensification.
* 6628 HbA, <7.0% Hypertension® 5250(29.5) 1115(32.3) 1815(30.7) 2320(27.5) One-third of individuals experienced delays in treatment
1027 death TP P /
° ea . o fro . o o o
Dyslipidaemias 337 (1.9) 81 (2.3) 139 (2.4) 117 (1.4) intensification, spending on average approximately 2 years with
\ 4 , uncontrolled hyperglycaemia before treatment intensification.
o Cardiovascular 5329(30.0) 980(28.4) 1586(26.9) 2763(32.8) : : . e
17 777 participants disease® At the time of basal insulin intensification, observed mean HbA,,
with UH during levels were 0.2%-points higher in those with delayed treatment
follow-up Nephropathy 1909(10.7)  377(10.9)  613(104)  519(10.9) intensification than those with timely treatment intensification,
| Retinopathy 1638 (9.2)  302(8.8) 570(9.7) 766 (9.1) although a higher proportion of individuals in the delayed
l UH was defined as an HbA, . level of >7.0% for at least 6 consecutive months. treatment intensification group had an HbA, . >8.0%.
aEvent refers to either insulin intensification (TTI and DTI subgroups), death or study Individuals who did not intensify basal insulin treatment
3451 TTI 5904 DTI completion (UH without TI subgroup). °CCI scores include comorbidities reported in : : -
(19.4% of (33.2% of the 5 years before time of basal insulin intensification, death or study completion. tended to be older (aged 265 years), with a higher comorbidity
participants with participants with ‘Hypertension was identified using ICD-10 code I110. Dyslipidaemia was identified using burden than those who received timely or delayed treatment

ICD-10 code E78.5. eCardiovascular disease was identified using the ICD-10 codes 110.1, e o
113.0, 113.2, 120-125, 145, 150, 160-172 and 1173.0. APTHE e e

%, percentage of participants; CCI, Charlson Comorbidity Index; DTI, delayed treatment Further investigation into individuals with uncontrolled

intensification; HbA,, glycated haemoglobin; ICD-10, International Classification h | : L@ — ifv b i [ e— t
of Diseases, Tenth Revision; n, number of participants; SD, standard deviation; ypoglycaemila who ao not Intensify basal Insulin treatmen

T2D, type 2 diabetes; TI, treatment intensification; TTI, timely treatment intensification; could be beneficial.
UH, uncontrolled hyperglycaemia.

UH during follow-up) UH during follow-up)

UH was defined as an HbA,_level of >7.0% for at least 6 consecutive months.
DTI, delayed treatment intensification; HbA,., glycated haemoglobin; TI, treatment
intensification; TTI, timely treatment intensification; UH, uncontrolled hyperglycaemia.

'EY Denmark, Frederiksberg, Denmark; °Novo Nordisk, Sgborg, Denmark. Disclosures: References:

, : JHR and KLR are employees of EY Denmark. (1) Gavin JR et al. Diabetes Spectr 2023;36:379-84; (2) Paul SK et al. Cardiovasc Diabetol
m:jzl:ggrvggsclilrj]g\(/jﬁgdl;iTr?c\e/?nl\le?jirgzﬁl\(/vpr\i/tsiﬁg assistance of Chloe Eletcher MSc of AG and EdL are employees of Novo Nordisk and hold stock in Novo Nordisk. 2015;14:100; (3) Mocarski M et al. ] Manag Care Spec Pharm 2018;24:390-400;
Oxford PharmaGenesis, Oxford, UK, with funding from Novo Nordisk. (4) Gabbay RA et al. Clinical Diabetes 2020;38:371-81

Presented at ISPOR Europe 2024, 17-20 November 2024, Barcelona, Spain, and online.



