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Uptake of the newest |G formulations (Toujeo SoloStar®, Abasaglar® cartridges and
Abasaglar KwikPen®) was quicker, with relatively more prescribed, in urban areas
compared with rural areas; Lantus SoloStar® was also relatively more prescribed in
urban areas.

Introduction

Approximately 4 million people in England have diabetes, of whom approximately 10%

and 90% have type 1 diabetes and type 2 diabetes, respectively."

People from deprived areas or part of an ethnic minority within the UK are more likely The impact of age and ethnicity varied across products.

to have diabetes.' For instance, South Asian or black people are two to four times
more likely to have type 2 diabetes than white people!

Time trends were aligned with exploratory analyses presented in Figure 1.

Results from regression analyses implied that different prescribing behaviours may

Insulin glargine (IG) is a long-acting insulin analogue used for the treatment of exist across CCGs (results not shown).

diabetes in adults, adolescents and children aged two years and above:*
Figure 1. Prescription rates, over time, for each product and by income deprivation decile (from 1, the most

For adults with type 1 diabetes, basal-bolus insulin regimens are recommended, deprived, to 10, the least deprived)

with once-daily IG recommended if twice-daily insulin detemir basal injection is not

acceptable or not tolerated to the person or if insulin detemir is not tolerated.?

Lantus® 100u/ml cartridges (3ml) Lantus® 100u/ml vials (10ml)

For adolescents and children with type 1 diabetes, |G is recommended as part of a
basal-bolus regimen.>
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For adults with type 2 diabetes, insulin regimens are only recommended as second
intensification treatments (after initial treatment and first intensification) and only
in certain conditions; IG is considered a treatment option as an alternative to neutral
protamine Hagedorn (NPH) insulin in certain situations.’
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Prescribed in both primary (general practitioner [GP] practice) and secondary care,
|G is administered subcutaneously and is available in the UK in various forms (vials,
syringes and pre-filled pens) and strengths (100 and 300 units/ml);® biosimilars of |G 0.0 - 0.0 -
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According to the National Diabetes Audit, care processes for people with diabetes
varies greatly across England’s Clinical Commissioning Groups (CCGs). Similarly, there
IS @ substantial variation across CCGs in terms of achievement of treatment targets.

Lantus SoloStar® 100u/ml pre—filled pen (3ml) Toujeo SoloStar® 300u/ml pre—filled pen (1.5ml)
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To evaluate whether inequalities in |G prescription rates exist by means of

L Abasaglar KwikPen® 100u/ml pre—filled 3ml
concentration indices (Cls). asaglar KwikPen® 100u/ml pre—filled pen (3ml)

Abasaglar® 100u/ml cartridges (3ml)
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In May 2019, the list of all IG prescriptions by GPs in England between April 2013 and
December 2018 was extracted from publicly available UK Government databases.
Monthly datasets were available, which included the following variables: number of

items prescribed, by |G formulation and by GP practice, as well as the CCG to which 2016 2017 2018 2019 2016 2017 2018 2019
the GP practice belongs.® Time (year) Time (year)
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The following variables were collected from publicly available databases:

: Table 1. Mixed-effects regression model results: estimates and 95% confidence intervals
Total number of patients, age (mean years) and sex (percentage of females) of

patients registered with each GP practice, available monthly.®

Lantus SoloStar®| Toujeo SoloS- Abasaglar Kwik-

Abasaglar®

Income score, or percentage income-deprived, of the area where each GP practice Lantus® 100u/ml | Lantus® 100u/ml| 100u/ml pre- | tar"300u/ml | o0, o | Pen®100u/ml
is located (i.e. the lower-layer super output area [LSOA]), obtained from the 2015 cartridges (3ml) | vials (10mD) pe';:"(‘f,j'm) p’e;:'_g‘:f'l)pe“ tridges (3ml) S;i:'?:';f')
version of the Index of Multiple Deprivation (IMD)."°
Rural-urban classification (dichotomous) and ethnicity (percentage of white people) ntercent 35.5 206.] -0.552 (:}2%‘;%_ (‘_}2%3_ (']1’99‘;68-?_
of LSOAs where GP practices are located, obtained from the Office for National (34.5;36. 4 (197.0;215.2)** (-1127,0.024) | Jicg,oil, 1,567.8)*** 11943.9)***
Statistics. Data from 2011 were available.?
Time (year -0.019 -0.106 -0.0001 0.788 o 0.962
i (-0.020; (-0.117; (-0.0004; (0.784; : (0.961;
Data analysis and month) -0.019)*** -0.101)*** 0.0002) 0.793y++  (0-773;0.81) 0.963)***
Exploratory analyses. Total |G prescriptions were calculated, as well as total I1G : 0.055 0.055 0.048 0.047 0.093 0.046
. - L : e Patients (0.054; (0.052; (0.047; (0.044; (0.084; (0.042;
prescriptions by formulation. Prescription rates were calculated by income deprivation (1,000s) 0.056y*+* 0.059y*+* 0.048)*+* 0.049)*+* 0103y 0.050)+*
decile. Exploratory analyses allowed the visual analysis of temporal trends.
i . . . 0.002 0.004
Regression analyses. Mixed-effects Poisson regression models (one per IG 'fg/czme _SCOdre (0.001; 008-40%1005 (0.003: OO%?%3007 008-70%1009 00 82-08% 1y
formulation) were implemented to understand potential associations between (% deprived) 0.004y+  (OO040005 g gpgyes (00010007 (-0.007:0.009) (0.002;0.01)
prescription rates and health detgrmmantg All health determl_nants plu.s time (month ] I e EE S GG .
and year) and the number of patients registered per GP practice were incorporated as (;Xfemales) (0.047; (0.032; (0.035; (0.018; (0.017; (0.046;
fixed effects; the models included random intercepts for GP practice and CCGs. 0.046)*** 0.051)*** 0.038)*** 0.029)** 0.062)** 0.064)***
Age (mean (38113 (88312 (33112 -0.0004 -0.004 0.003
items, = B+ B, % time+ 3, % number of patients 3, % income score, + 3, x sex, + 5, % age, + years) 0.018)*** 0.051)*** 0.020)**+  ("0.007:0.006) (-0.024;0.015) (-0.006; 0.013)
+ [3_ x rural-urban category, + 3 X ethn|c|tyij+ U+ U Ee:trsl-srrban 0013 -0.080 S (g.gi;. S e
?_ Y (-0.060; 0.034) (-0.214; 0.053) (0.013; 0.067)** S (0.033; 0.462)* (0.149; 0.173)**
~ N(0,0?2 ) (rural=0) 0.454)
Llilj ) intercept:GP practice
U NCO,0%, . ooor cco) Ethnicity (%igg_ -0.005 (:8:217‘;_ 0.088 _0121 (:g:;‘:)‘:_)_
(% white) 0.425)"* (-0.311; 0.301) -0.352)" (-0.181; 0.357)  (-0.657; 0.416) “0.124)*
itemstij represents the number of prescriptions of a given product prescribed at
525,322 525,332 525,332 311,686 288,458 288,458

time ¢, by a GP practice / which belongs to CCG j; 5, through 3 represent the fixed N
intercept and the fixed effects of covariates included in the model.

The distribution of random effects associated with GP practices nested within a *0<0.05, **p<0.01, ***p<0.001

given CCG is represented by v, , where 0% . .cp oaciice FEPIEseNts the variance of
the random GP practice-specific intercepts. The distribution of random effects
associated with CCGs is represented by u., with o2 indicating the variance
of the random CCG-specific intercepts.

NOTE: Cells in green indicate a significant result at the 5% significance level; N represents the total number of data points
analysed, i.e. the sum of the number of GP practices at each time point.
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Concentration indices were approximately constant over time and did not indicate
any inequalities in the distribution of |G prescriptions across the population (results
not shown).

Models without random effects for CCGs were implemented to evaluate whether
different prescribing behaviours exist across CCGs.

Concentration indices. Concentration curves were generated, plotting cumulative
number of prescriptions vs the cumulative number of patients ranked by income
deprivation. The area under the curve (AUC) was calculated with the trapezoidal rule,
and the Cls were then calculated as: Cl = 2* (0.5 - AUC).

Conclusions

Results demonstrate that the way GPs in England prescribed |G between 2013 and
2018 was associated with the characteristics of the patients they served. In line with
previously reported studies, this included income deprivation which is associated with
iIncreased prevalence of diabetes and which was here shown to have a positive effect
on prescription levels of all IG products.' In general, these relationships do not seem to
vary greatly across products, including |G biosimilars.

Results

Exploratory analyses

The GP practice level prescribing datasets included the following IG formulations:
Lantus® 100 units/ml solution for injection in three forms (cartridges, vials and
SoloStar® pre-filled pen); Toujeo® 300 units/ml solution for injection in SoloStar® pre-
filled pen; and Abasaglar® (IG biosimilar) 100 units/ml solution for injection in two
forms (cartridges and KwikPen® pre-filled pen).

Potential variations in prescription levels across CCGs may be related to individual
CCG prescribing policies, as it has been shown to occur in other disease areas.” These
variations may also reflect the epidemiology of the populations served by the CCGs.

This analysis had some limitations:

Some prescriptions (13.1%) were excluded from the analysis due to the lack of brand
name associated with the prescription records.

A very small number of Lantus OptiSet® and Lantus OptiClik® prescriptions were
captured in the time frame analysed, despite being withdrawn from the market by

the manufacturer fO”OWing the commercialisation of Lantus SoloStar® in December lncome deprivation (20]5 version of the |MD), rural-urban classification (20'”) and

20T1. For this reason, the former were excluded from any further analyses.

The more-recently launched Toujeo DoubleStar® and Semglee® (IG biosimilar) were
not captured in the time frame analysed.

The datasets contained |G prescriptions without recording the brand name. These

ethnicity (2011) data were only available in the public domain at single points in time.

In the regression model, variables such as time can be implemented in several ways.
The current model (i.e. considering time as a fixed effect) allows the interpretation of
results in a straightforward manner; however, alternative models (e.g. considering time

within CCG and GP practice level hierarchy levels or even including an interaction term
between these two and time) could also be considered.

amounted to 13.1% of total prescriptions and were excluded from the analyses to
avoid assumptions about whether these corresponded to originator or biosimilar 1G.

In summary, this study brings new light to understanding potential variations in
prescription levels of IG across GP practices and CCGs. This evidence, along with
potential future analyses that identify the cause of these variations, could help inform
decision making to ensure an equitable primary healthcare system in England.

Lantus SoloStar® was the most frequently prescribed |G product, with approximately
constant prescription rates since 2013 (Figure 1). A trend was observed according to
Income deprivation, with GPs in the most income-deprived areas prescribing Lantus
SoloStar® relatively more frequently compared with less income-deprived areas
(Figure 1).

Toujeo SoloStar® and Abasaglar KwikPen® prescription levels steeply increased from References
first prescription in 2015, with a quicker uptake by GP practices in the most income-

deprived areas (Figure 1).
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Regression analyses

Regression analyses showed an association between |G prescription rates and the
variables studied (Table 1).

Income deprivation had a positive effect on prescription levels of all products,
this being statistically significant for Lantus® (cartridges and SoloStar®) and
Abasaglar KwikPen®. These results demonstrate that GPs prescribed relatively
more |G per population in more income-deprived areas compared with less
income-deprived areas.

Sex had a positive effect on prescription levels of all products, i.e. the higher the
percentage of females, the higher levels of |G prescriptions.
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