University Library

o o A gateway to Melbourne's research publications

Minerva Access is the Institutional Repository of The University of Melbourne

Author/s:
Wood, SJ;Magliano, DJ;Bell, JS;Shaw, JE;Keen, CS;llomaki, J

Title:
Pharmacological treatment initiation for type 2 diabetes in Australia: are the guidelines
being followed?

Date:
2020-08-01

Citation:

Wood, S. J., Magliano, D. J., Bell, J. S., Shaw, J. E., Keen, C. S. & Ilomaki, J. (2020).
Pharmacological treatment initiation for type 2 diabetes in Australia: are the guidelines
being followed?. Diabetic Medicine, 37 (8), pp.1367-1373. https://doi.org/10.1111/
dme.14149.

Persistent Link:
https://hdl.handle.net/11343/286485



MR STEPHEN WOOD (Orcid ID : 0000-0002-9256-2216)

Article type  : Research Article

Diabetic Medicine

Article type: Research Article

Article number: DME-2019-00264

Copy editor: Maria Hale

Proofs to: Stephen.Wood@monash.edu
Copyright: Diabetes UK

Figures: 0; Tables: 2;Equations:,0; References: 27
Author running head: S. J. Woodwes al.

Short title running héad: Type 2 diabetes treatment initiation in Australia

Research Article: Epidemiology

Pharmacologicaltreatment initiation for type 2 diabetes in

Australia: are the guidelines being followed?

S.J. Wood!, D. J. Magliano??, J. S. Bell'*>, J. E. Shaw?, C. S. Keen! and J.

Ilomaki!-2

This is the author mantiscript accepted for publication and has undergone full peer review but
has not been threugh the copyediting, typesetting, pagination and proofreading process, which
may lead to differences’between this version and the Version of Record. Please cite this article

as doi: 10.1111/DME.14149

This article is protected by copyright. All rights reserved


https://doi.org/10.1111/DME.14149
https://doi.org/10.1111/DME.14149

!Centre for MedicineUserand'Safety, Faculty of Pharmacy and Pharmaceutical Sciences and *Department of
Epidemiology and Preventative:iMedicine, Monash University, and *Baker Heart and Diabetes Institute,
Melbourne, “NHMRC Cognitive Decline Partnership Centre, Hornsby Ku-ring-gai Hospital, Hornsby, and
SSansom Institute, School of Pharmacy’and Medical Sciences, University of South Australia, Adelaide,

Australia

Correspondence to: Stephen J. Wood. E-mail: Stephen. Wood@monash.edu

What’s new?

e Metformin or sulfonylurea monotherapy are guideline-recommended initial
treatments for type 2,diabetes in Australia.

e Some 86% of Awstralians with type 2 diabetes received metformin monotherapy, 5%
sulfonylureaqmonotherapy, 2% other monotherapy and 8% combination therapy as
initial pharmacotherapy.

¢ Initial sulfonylurea monotherapy prescribing has become less frequent in recent years.

e People initiating combination therapy were more likely to be men and to have fewer
comorbidities.

e Prescribingipatterns for type 2 diabetes medications in Australia indicate a high level

of concordance with clinical practice guidelines.

Abstract

Aim To determine the patterns and predictors of pharmacological treatment initiation for type
2 diabetes and whether treatment initiation is consistent with Australian clinical practice
guidelines that recommend metformin monotherapy.

Methods Individualsiaged40-99 years initiating a non-insulin type 2 diabetes medication
between July 2013 and:February 2018 were identified from a 10% random national sample of
pharmacy dispensing data. Logistic regression was used to estimate odds ratios (ORs) and
95% confidence intervals (Cls) for the predictors of initiating sulfonylurea monotherapy,
non-guideline monotherapy and combination therapy compared with metformin
monotherapy. Predictors included age, sex, initiation year and comorbidities determined
using the Rx-Risk comorbidity index.

Results Of the 47 860.initiators, [47% women, mean age 60.7 (SD 12.1) years], 85.8%, 4.6%,

1.9% and 7.7% reeeived metformin monotherapy, sulfonylurea monotherapy, non-guideline
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monotherapy and'combination therapy, respectively. Increasing age was associated with
increasing odds of initiating)sulfonylurea monotherapy and non-guideline monotherapy.
Combination therapyinitiation was less likely in women (OR 0.74, 95% CI 0.69-0.79) and
people with more comorbidities (e.g. OR 0.36, 95% CI 0.29-0.44 for seven or more
comorbidities vs. n@lcomorbidities) but more likely in congestive heart failure (OR 1.42, 95%
CI 1.22-1.65), cerebrovascular disease (OR 1.50, 95% CI 1.32—1.69) and dyslipidaemia (OR
1.29, 95% CI 1.19-1.40).

Conclusion Treatmentiinitiation in Australia is largely consistent with clinical practice
guidelines, with 86% of/individuals initiating metformin monotherapy. Initiation on

combination therapy was more common in men and in those with fewer comorbidities.

<H1>Introduction

In recent years, there has been a rapid increase in the use and cost of dipeptidyl peptidase-4
(DPP-4) inhibitors, sodium—glucose cotransporter-2 (SGLT-2) inhibitors and glucagon like
peptide-1 (GLP-1) agonists [1]. Currently, it is unclear to what extent these treatments are
prescribed, either alone or in,combination with other anti-hyperglycaemic agents, as initial
treatment for type 2 'diabetes. The American Association of Clinical Endocrinologists
(AACE) and American'College of Endocrinology (ACE) advise that dual therapy should be
initiated if HbA ;. > 58 mmol/mol (7.5%) [2,3], whereas the American Diabetes Association
(ADA) and the European Association for the Study of Diabetes (EASD) advise that treatment
should be initiated with two type 2 diabetes medications concurrently if HbA .

> 75 mmol/mol (9.0%) [4]. Conversely, Australia’s general practice guidelines and
Therapeutic Guidelines(TG) make no recommendations about initiating treatment with
combination anti-hyperglycaemic agents, regardless of HbA |, levels [5,6]. Australian
guidelines also recommend that patients initially trial either metformin or sulfonylurea
monotherapy, with progression to other type 2 diabetes therapies reserved for those who
cannot tolerate or do not respond sufficiently to initial therapy [5,6].

Metformin monotherapy is generally preferred as first-line treatment because it is cost-
effective and does'noticause hypoglycaemia or weight gain [5]. It is associated with lower
cardiovascular mortality"when compared with sulfonylureas and may reduce the risk of
myocardial infarction, stroke and atrial fibrillation [7]. One reason for not initiating treatment
with metformin is concern over metformin-induced lactic acidosis. Meta-analyses have
demonstrated thatimetformin is not associated with substantially increased lactate

concentrations in people with mild-to-moderate chronic kidney disease but acknowledge
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there is insufficient evidence in severe chronic kidney disease [8]. In 2016, the US Food and
Drug Administration(FDA)revised the product information to contraindicate metformin
prescribing in patients withestimated glomerular filtration rate (¢GFR) < 30 ml min 1.73 m™2,
whereas it was previously also contraindicated in mild and moderate renal impairment [9].
Both metformin and’sulfonylureas are reimbursed as initial treatment through Australia’s
Pharmaceutical Benefits Scheme (PBS), with sulfonylureas an option when metformin is
contraindicated or poorly tolerated [5]. Other classes of medications such as
thiazolidinediones, DPP=4"inhibitors, SGLT-2 inhibitors and GLP-1 agonists are not
considered first-ling. To/attract government reimbursement for patients prescribed these
medications, prescribets areé required to confirm that either metformin or a sulfonylurea has
been used and was either not tolerated or not sufficient to allow the patient to reach their
glycaemic target.

In Australia, metformin-containing fixed-dose combination products with sulfonylureas,
thiazolidinediones, DPP-4 inhibitors and SGLT-2 inhibitors are available. Up to 22% of
metformin—glibenclamide initiations among Australian veterans were in people with no
history of using either compenent [10]. Expert opinion in Australia and internationally is
divided on whether treatment should always be initiated with metformin monotherapy in
people presenting with'poor glycaemic control. This is because it is unclear whether the
advantages of early, aggressive treatment are outweighed by higher costs and possible
adverse events [11]

No previous studies have investigated the patterns of treatment initiation for type 2 diabetes
in the general Australian population. The objective of this study is to determine the patterns
and predictors of treatmentinitiation for type 2 diabetes in Australia and whether treatment

initiation is consistentwithycurrent clinical practice guidelines.

<H1>Participants and methods

<H2>Study design, data source and study population

We conducted a population-based study on predictors of type 2 diabetes medication initiation
between July 2013"and'February 2018. We utilized data from a 10% simple random sample
of Australia’s PBS./Theserdata are considered nationally representative of dispensing for all

Australia’s 25 million population and have been widely used in drug utilization research [12].

Under the PBS, Australian'citizens, permanent residents and people from countries with

reciprocal healthcare agreements are entitled to receive a broad range of government-
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subsidized medications:"The data contain information about each dispensed medication’s
PBS item code, strength, dispensed quantity, date of prescribing and date of supply. The data
contain also information ondthe recipients’ year of birth, sex, year of death and concessional
status.

The study population included adults aged between 40 and 99 years who had been dispensed
a non-insulin medication for type 2 diabetes between 1 July 2013 and 28 February 2018. The
former date was chosen because the 10% PBS sample does not contain records for
medications priced below’co-payments prior to 1 July 2012. All people who initiated with
insulin were excludéd because we could not exclude the possibility that these people had type
1 diabetes. We also excluded individuals under 40 years to minimize the number of people in
our data who were preseribed metformin for polycystic ovarian syndrome. A study from the
United Kingdom showed that the incidence rate ratio (IRR) for metformin prescribing in
women with polycystic.ovarian syndrome is very low in the 40—44 vs. 20-24 years age group
[IRR 0.17, 95% confidence intervals (CI) 0.16-0.18] [13].

<H2>Measures and definitions

Medication initiation for type 2 diabetes was defined as the first dispensing (index date) of a
medication with Anatomieal Therapeutic Chemical (ATC) code A10B between 1 July 2013
and 28 February 2018andno record of anti-diabetic medication (ATC code A10) dispensing
during one year prior to theyindex date. Type 2 diabetes medications at initiation were
classified as: (1).metformin monotherapy (A10BA); (2) sulfonylurea monotherapy (A10BB);
(3) non-guideline monotherapy, acarbose (A10BF), thiazolidinediones (A10BG), DPP-4
inhibitors (A10BH), GLP-1 agonists (A10BJ) or SGLT-2 inhibitors (A10BK and A10BX),
and 3) combination therapys(A 10BD) and when people were dispensed more than one
individual type 2 diabetésimedication on their index date.

The Rx-Risk Index ((Appendix S1), was used to identify each person’s comorbidities by using
medication dispensing during the year prior to the index date as a proxy for comorbidities.
This index has been validated for use with Australian PBS data and permits a comorbidity
score for an individual to be calculated [14]. In addition to the comorbidity score, individual
comorbidities consideredto’be important predictors of initial type 2 diabetes treatment were
considered separatelyTheselincluded atrial fibrillation, cerebrovascular disease, congestive
heart failure, depression, dyslipidaemia, hypertension, ischemic heart disease/angina and
ischemic heart disease/hypestension. End stage renal disease was not included in the
multivariate analysis because the number of individuals in this category was too low. We

considered cardiovascularncomorbidities because the Australian guidelines advise
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consideration of cardiovascular disease when selecting a type 2 diabetes medication and
recommend that metformin should be used with caution in people with cardiac disease [5].
An individual comorbidity was included in the final model if the unadjusted P-value
associated with the odds ratio (OR) was <0.1.

<H2>Statistical analysis

Baseline characteristics were presented as means with standard deviations (SD) or as a
frequency and percentage. Predictors of treatment initiation were estimated using
multinomial logistic regression. Adjusted ORs and 95% CI were estimated for predictors of
sulfonylurea monotherapy, non-guideline monotherapy and combination therapy compared
with metformin monetherapy. All analyses were conducted using the statistical software
package SAS version 9:4(SAS Institute Inc., Cary, NC, USA). This study was approved by
the Monash University Human Research Ethics Committee. The study protocol and final
manuscript was approved by Australian Government Department of Human Services.
<H1>Results

<H2>Cohort characteristics

Of the 47 860 people who initiated type 2 diabetes medications, 85.8% initiated metformin
monotherapy, 4.6% sulfonylurea monotherapy, 1.9% non-guideline monotherapy and 7.7%
combination therapy. The'mean age at the time of medication initiation was 60.7 (12.1) years
(Table 1). The mean ages‘of-people initiating metformin monotherapy, sulfonylurea
monotherapy, non=giideline monotherapy and combination therapy were 60.3 (11.8), 67.7
(13.3), 65.1 (12.5) and 60.1 (12.1) years, respectively.

Women accounted for 47.8% of those initiating metformin monotherapy, 45.4% of
sulfonylurea monotherapy;47.5% of non-guideline monotherapy and 38.2% of combination
therapy.

In the group initiating non-guideline monotherapy, DPP-4 inhibitors, SGLT-2 inhibitors and
GLP-1 agonists were dispensed to 52.0%, 21.5% and 12.3% of individuals, respectively.
Characteristics of people prescribed each class of non-guideline monotherapy are provided
(Appendix S2) but were not included in the multinomial logistic analysis due to insufficient
numbers. Gliclazide constituted 87% of all sulfonylurea monotherapy initiations. Of those
who initiated a combination‘therapy, 54% initiated a fixed-dose combination product and
97% were combinations with metformin. Of the combination therapy initiators, 92.3%
initiated with two medications, 7.2% with three medications and 0.6% with more than three

medications.
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The mean (SD) namberof'estimated comorbidities in the metformin monotherapy,
sulfonylurea monothérapy, non-guideline monotherapy and combination therapy groups were
3.9(2.5),4.9 (3.0), 44 (2.9) and 3.6 (2.6), respectively.

<H2>Predictors on type 2 diabetes treatment initiation

There was a gradediassociation between age and odds of initiating with either non-guideline
monotherapy or sulfonylurea monotherapy, with people aged > 80 years compared with those
aged 40—49 years having mote than three times the odds of initiating a non-guideline
monotherapy (OR 3.37795% CI 2.56—4.43) and almost five times the odds of initiating
sulfonylurea monotherapy (OR 4.95, 95% CI 4.15-5.91) (Table 2). The association between

age and initiating combination therapy, however, was less clear. Women were less likely than
men to initiate combination therapy (OR 0.74, 95% CI 0.69-0.79).

Compared with people with/no comorbidities, people with one to three comorbidities (OR
0.56, 95% CI 0.49-0.64), four to six comorbidities (0.39, 95% CI 0.33-0.45) and seven or
more comorbidities (0.36, 95% CI 0.29-0.44) had lower odds of receiving combination
therapy.

Congestive heart failure (OR 1.59, 95% CI 1.37-1.83), atrial fibrillation (OR 1.30, 95% CI
1.13-1.50) and cerebrovaseular disease (OR 1.29, 95% CI 1.13-1.47) were associated with
higher odds of initiating'sulfonylurea monotherapy.

Congestive heart failure (OR; 1.42, 95% CI 1.22-1.65), cerebrovascular disease (OR 1.50,
95% CI 1.32-1.69)and dyslipidaemia (OR 1.29, 95% CI 1.19-1.40) were associated with
higher odds of initiating combination therapy. Depression was associated with lower odds of
initiating sulfonylurea monotherapy (OR 0.81, 95% CI 0.72—0.91) and combination therapy
(OR 0.86, 95% CI 0:78=0:95). Dyslipidaemia was associated with lower odds of initiating
sulfonylurea monotherapys(OR 0.84, 95% CI 0.76—0.93) and non-guideline monotherapy
(OR 0.83, 95% C1 0.71-0.96).

Compared with 2013/2014, the odds of initiating with sulfonylurea monotherapy were lower
in 2014/2015 (OR 0.78, 95% CI 0.69-0.88), 2015/2016 (0.69, 95% CI 0.61-0.78) and
2016/2017 (0.58,95% CI'0.50—0.66). There was no clear change in the odds of initiating non-
guideline monotherapy‘or'combination therapy over the study period.

<H1>Discussion

The main finding of our study was that 86% of people initiate treatment with metformin,
suggesting a high concordance with clinical practice guidelines. This is consistent with
metformin havingiestablished long-term safety, favourable adverse event profile and low risk

of weight gain or hypoglyeaemia [5]. The result is also likely to reflect prescribers’
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familiarity with this medication because it has been the first-line treatment for type 2 diabetes
for many years in Australia;

The decreasing odds of initiating with sulfonylurea monotherapy over time is consistent with
research by Wilkinson ez al. [15] that reports decreased sulfonylurea prescribing in the UK in
recent years. Among those who initiated sulfonylureas, gliclazide constituted 87% of
initiations. This may be because gliclazide is specifically listed in the Australian diabetes
general practice guidelines as being the only sulfonylurea that does not increase
cardiovascular risk whenused as monotherapy compared with metformin [5]. It is also likely
to reflect longstanding prescriber familiarity with this medication. There was no apparent
trend in the initial prescribing of non-guideline monotherapies, although it is known to be
increasing overall [ 1] Data in Appendix S2 indicate that initial prescribing of SGLT-2
inhibitors is increasing, possibly demonstrating prescribers’ increasing familiarity with the
robust benefits of this.class.in preventing hospitalizations for heart failure and progression of

renal disease [17].

In our study, older individuals were more likely to initiate non-guideline monotherapy and
sulfonylurea monotherapy than were younger individuals. This may be explained by the
higher prevalence of renal impairment in older people [18]. It may also reflect that Australian
guidelines include*eardiac disease’ as a precaution for prescribing metformin and cardiac
disease is more prevalentin older people [5]. The guideline recommendation is at odds with
recent systematic reviews;that have demonstrated metformin is associated with reduced all-
cause mortality and with a lower risk of chronic heart failure readmission in people with
chronic heart failurey[ 19]. Conversely, other anti-hyperglycaemic agents, such as insulin,
sulfonylureas and thiazolidinediones are associated with increased risk of mortality in
patients with existing chronie heart failure [20].

There is uncertainty over.the clinical and economic outcomes associated with initiating
multiple type 2 diabetessmedications concurrently rather than sequentially [21], although the
latter approach is advised in Australian guidelines [5,6]. Further studies are required to
provide evidence for which approach is superior [22]. It has been hypothesized that using
medications with complementary mechanisms of action at treatment initiation in type 2
diabetes could delay diseasejprogression [23]. The ADA/EASD recommend initiating dual
therapy when HbA jg=75mmol/mol (9.0%) but acknowledge the lack of proven advantage
with this approach [4]..Similarly, AACE/ACE guidelines state dual therapy is appropriate

when HbA . > 58 mmol/mol (7.5%), but the reference cited for this recommendation does not
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discuss initial combination‘therapy [2,3]. Australian guidelines do not address the issue [5,6].
Proposed advantages’of initiating combination treatment include rapid attainment of
glycaemic targets, bypassing of clinical inertia and the preservation of B-cell function [23].
Meta-analyses have shown the relative risk of attaining HbA . < 53 mmol/mol (7.0%) on
initial combination therapy vs. initial metformin monotherapy to be 1.4 [24]. A study
involving initial treatment with a sitagliptin/metformin fixed-dose combination showed a
relative risk of 1.7 for attaining HbA . < 48 mmol/mol (6.5%) [25].

Australian general practice guidelines and the ADA guidelines advise that less stringent
HbA |, targets > 53 mmol/mol (> 7.0%) can be considered in people who have ‘important
comorbidities’ or ‘established cardiovascular complications’ [4,5]. These guidelines are
supported by the Actionto Control Cardiovascular Risk in Diabetes (ACCORD) trial, which
reported that intensive glycaemic control in high-risk patients with advanced atherosclerosis
was linked to higher rates.of cardiovascular death [26]. In our study, people with a higher
number of comorbidities had lower odds of initiating with combination therapy. Compared
with people with no comorbidities, people with one to three, four to six and seven or more
comorbidities had progressively lower odds of initiating combination therapy. This finding
was consistent with Australian general practice recommendations related to less intensive
treatment in peoplewith™“important comorbidities’. Conversely, our study found that chronic
heart failure, dyslipidacmiasand cerebrovascular disease were positively associated with
initiating combination treatment. Because these comorbidities are likely to be indicative of
‘established vascular complications’, this may reflect initial intensive treatment in patients for
whom it is not guideline recommended. Finally, our study identified that women were less
likely to receive initialheombination therapy than men. This may be because women have
more regular contactwithitheir general practitioners and thus have less severe type 2 diabetes
at the time of diagnosis [27].

<H2>Strengths and limitations

We analysed large and representative national data for a 10% random sample of the
Australian population. Asthe Australian government’s PBS provides subsidized access to
prescription medicationsfor all Australia’s 25 million citizens, permanent residents and
visitors from countriesswithiteciprocal healthcare rights, the pattern of treatment initiation is
largely dictated by actual or/perceived clinical need rather than a person’s health plan or
insurance cover. Our results-have implications for other countries that provide universal

access to subsidized prescription medications for type 2 diabetes.
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These data included records of all reimbursed medications for type 2 diabetes. However, we
did not have clinicalddata such as renal function and HbA . results, which were likely to have
been important predietors of treatment initiation. Records of in-hospital dispensing are not
captured in the data and, therefore, treatment initiation that occurred in hospital was not
captured. We reasofied that this would be unlikely to considerably impact our results because
most patients would fill prescriptions for the same medications from a community pharmacy
following hospital discharge. It is possible that some people initiated with medications other
than metformin or sulfonylureas without reimbursement and, therefore, were not included in
the PBS data set. Howevyer, the number of these people is likely to be small because these
medications are relatively expensive. A very small number of people appear to initiate on
three or more medications. This may be because they have previously accessed type 2
diabetes medication outside/the PBS or in hospital during a long-term stay. The proportion of
combination therapy_ and non-guideline monotherapy initiations may have been
underestimated because people dispensed insulin on their index date were not included.
However, insulin is rarely prescribed first-line treatment in type 2 diabetes [1]. Finally, the
number of people commencing metformin monotherapy for type 2 diabetes may have been
overestimated because metformin is occasionally used to treat polycystic ovarian syndrome
in women over the'age'of40'years, although other studies indicate that this number is likely

to be very low [13].
<H2>Conclusion

Treatment initiation in Australia is largely consistent with clinical practice guidelines, with
86% of individuals initiating metformin monotherapy. Increasing age is associated with an
increasing probability of receiving monotherapy other than metformin. Initiation with

combination prescribing is more likely to occur in individuals with fewer comorbidities.
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Appendix S2. De%characteristics of people prescribed initial non-guideline

monotherapy for type i d:betes by medication class.
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Table 1. Demographic and clinical characteristics of people by type 2 diabetes medication at treatment initiation

Demographic Total Metformin Sulfonylurea  Non-guideline Combination  P-value
characteristic (n =47 860) monotherapy monotherapy monotherapy therapy
(n=41060) (n=2212) (n=917) (n=3671)

Mean age, years 60.7 £12.1 60.3+£11.8 67.7 +13.3 65.1+12.5 60.1+12.1 < 0.0001
Age, years

40-49 9849 (20.6) 8682 (21.1) 234 (10.6) 120 (13.1) 813 (22.1)

50-59 13170 (27.5) 11521 (28.1) 400 (18.1) 184 (20.1) 1065 (29.0)

60-69 13371 (27.9) 11552 (28.1) 555 (25.1) 271 (29.6) 993 (27.0)

70-79 8045 (16.8) 6751 (16.4) 548 (24.8) 214 (23.3) 532 (14.5)

80+ 3425 (7.2) 2554 (6.2) 475 (21.5) 128 (14.0) 268 (7.3) < 0.0001
Sex, female 22475 (47.0) 19632 (47.8) 1004 (45.4) 436 (47.5) 1403 (38.2) < 0.0001
Index year

7/2013 to 6/2014° 11504 (24.0) 9671 (23.6) 713 (32.2) 198 (21.6) 922 (25.1)

7/2014 to 6/2015,10438 (21.8) 8950 (21.8) 519 (23.5) 157 (17.1) 812 (22.1)

7/2015 to 6/2016 9641 (20.1) 8319 (20.3) 423 (19.1) 207 (22.6) 692 (18.9)

7/2016 to 6/201779917 (20.7) 8580 (20.9) 361 (16.3) 202 (22.0) 774 (21.1)

7/2017 to 6360 (13.3) 5540 (13.5) 196 (8.9) 153 (16.7) 471 (12.8) <0.0001

2/2018*
Mean comorbidity / 3.9 + 2.5 39+25 49+3.0 44+29 3.6+2.6 < 0.0001
score
Number of
comorbidities

0 2685 (5.6) 2165 (5.3) 109 (4.9) 71 (7.7) 340 (9.3)

1-3 20923 (43.7) 18171 (44.3) 692 (31.3) 321 (35.0) 1739 (47.4)

4-6 16657 (34.8) 14545 (35.4) 735 (33.2) 295 (32.2) 1082 (29.5)

7+ 7595 (15.9) 6179 (15.0) 676 (30.6) 230 (25.1) 510 (13.9) < 0.0001
Atrial fibrillation 3589 (7.5) 2879 (7.0) 349 (15.8) 105 (11.5) 256 (7.0) < 0.0001
Cerebrovascular~+4719 (9.9) 3737 (9.1) 415 (18.8) 124 (13.5) 443 (12.1) < 0.0001
disease
Congestive heart.. /12924 (6.1) 2250 (5.5) 331 (15.0) 83(9.1) 260 (7.1) < 0.0001
failure
Depression 11047 (23.1) 9669 (23.5) 502 (22.7) 229 (25.0) 647 (17.6) < 0.0001
Dyslipidaemia 23135 (48.3) 19638 (47.8) 1197 (54.1) 451 (49.2) 1849 (50.4) < 0.0001
End stagerenal 126 (0.3) 26 (0.1) 85 (3.8) 9(1.0) 6 (0.2) < 0.0001
disease
Hypertension 23081 (48.2) 19694 (48.0) 1239 (56.0) 464 (50.6) 1684 (45.9) < 0.0001
Ischaemic heart 2136 (4.5) 1727 (4.2) 198 (9.0) 54 (5.9) 157 (4.3) < 0.0001
disease/angina
Ischaemic heart 14692 (30.7) 12419 (30.2) 872 (39.4) 317 (34.6) 1084 (29.5) < 0.0001

This article is protected by copyright. All rights reserved



disease/hypertensii
n

*Data were recorded until the end of February 2018, therefore the final index year is incomplete with respect to

number of initiations.

+A score of 2 was deducted from the total RxRisk-V score, as the whole cohort had type 2 diabetes medications

prescribed at baseline.

Table 2. Predictors ofsinitiation on different type 2 diabetes therapies, among those initiating a non-insulin type
2 diabetes medication

Demographic Sulfonylurea monotherapy Non-guideline Combination therapy
characteristie (n=2212) monotherapy (n=3671)
(n=917)
OR 95% CI OR 95% CI OR 95% CI

Age, years

40-49 1.00 Reference  1.00 Reference  1.00 Reference

50-59 1.26 1.07-1.49 1.20 0.95-1.51 0.96 0.88-1.06

60-69 1.65 1.41-1.94 1.78 1.42-2.23 0.89 0.80-0.98

70-79 2.53 2.14-2.99 2.30 1.81-2.94 0.82 0.73-0.93

80+ 4.95 4.155.91 3.37 2.56-4.43 1.10 0.94-1.28
Sex, female 0.93 0.85-1.02 1.00 0.8741.14 0.74 0.69-0.79
Index year

7/2013 to 6/2024_ 1.00 Reference  1.00 Reference  1.00 Reference

7/2014 t0.6/2015 0.78 0.69-0.88 0.85 0.69-1.05 0.96 0.87-1.06

7/2015 to 6/2016 0.69 0.610.78 1.21 0.99-1.47 0.89 0.80-0.98

7/2016 to 6/2017 0.58 0.50-0.66 1.15 0.94-1.41 0.97 0.88-1.07

7/2017 to 2/2018* 0.48 0.410.57 1.35 1.09-1.67 0.92 0.82-1.03
Number of

comorbidities

0 1.00 Reference  1.00 Reference  1.00 Reference
1-3 0.74 0.60-0.92 0.55 0.42-0.72 0.56 0.49-0.64
46 0.79 0.62-1.00 0.57 0.41-0.77 0.39 0.33-0.45
T+ 1.21 0.92-1.59 0.90 0.62-1.32 0.36 0.29-0.44
Atrial fibrillation 1.30 1.13-1.50 1.12 0.89-1.42 1.09 0.94-1.26
Cerebrovascular 1.29 1.13-1.47 1.19 0.96-1.49 1.50 1.32-1.69
disease
Congestive heartiy, 1.59 1.37-1.83 1.08 0.84-1.40 1.42 1.22-1.65
failure
Depression 0.81 0.72-0.91 0.97 0.82-1.16 0.86 0.78-0.95
Dyslipidaemia 0.84 0.76-0.93 0.83 0.71-0.96 1.29 1.19-1.40
Hypertension 1.03 0.94-1.14 0.94 0.81-1.09 1.05 0.971.14
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Ischaemic heart 1.02 0.86-1.22 0.89 0.65-1.20 0.86 0.71-1.03
diseasfangina
Ischaemic heart 0.99 0.90-1.10 0.95 0.81-1.11 1.08 0.99-1.18

diseastypertension

Cl, confidence interval; ORadjusted odds ratio.

*Data were recerded until the end of February 2018, therefore the final index year is incomplete with respect to

number of initiations.

+A score'of I'was'deducted from the total RxRisk-V score, as the whole cohort had type 2 diabetes medications

prescribed at baseline.
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