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ABSTRACT

Background Metformin, in the absence of contraindications
orintolerance, is recommended as first-line treatment for pa-
tients with type 2 diabetes mellitus (T2DM). This observation-
al, retrospective study assessed the real-world adequacy of
glycaemic control in Greek patients with T2DM initiating met-
formin monotherapy at maximum tolerated dose.

Methods Included patients received metformin monotherapy
for 224 months; relevant patient data were collected imme-
diately prior to metformin initiation (baseline) and at other
prespecified time points. The primary objective was to report,
after 9 months of metformin treatment, the percentage of
patients with baseline glycated haemoglobin (HbA;.) lev-
els 26.5% (248 mmol/mol) achieving HbA;.<6.5 %. Secondary
objectives included the assessment of time spent with poor
glycaemic control and time to treatment intensification. A sen-
sitivity analysis assessed the percentage of patients with base-
line HbA;.27 % (=53 mmol/mol) achieving HbA;. <7 %
(<53 mmol/mol).

Results Of the enrolled patients (N=316), 247 had baseline
HbA;. 26.5%; following 9 months on metformin, 90 (36.4 %)
patients achieved HbA;.<6.5% (mean HbA;. change-1.3%
[- T4 mmol/mol]). Median time of exposure to HbA;. 26.5%
was 23.4 months and time to treatment intensification was
28.0 months. The sensitivity analysis revealed that the propor-
tion of patients achieving HbA;.<7.0 % was 50 % (mean HbA;.
change -1.6% [- 17 mmol/mol]).

Conclusion Irrespective of HbA,  target assessed, most pa-
tients with T2DM do not achieve the recommended HbA,.
goals after 9 months on metformin while remained on mono-
therapy for up to 24 months. Addressing clinical inertia could
improve disease outcomes and, possibly, economic burden.
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Introduction

Type 2 diabetes mellitus (T2DM) is a progressive and complex met-
abolic disorder that is associated with a risk of developing micro-
vascular and macrovascular complications when blood glucose is
not adequately controlled [1]. The Hellenic Diabetes Association
(HDA), in agreement with American and European positioning
statements for the management of hyperglycaemia [2, 3], recom-
mends that glycated haemoglobin (HbA, ) levels should be main-
tained <7 % (53 mmol/mol) for the majority of patients with T2DM
[4]; for patients with long life expectancy and without serious co-
morbidities or apparent cardiovascular disease the recommended
level is<6.5 % (48 mmol/mol) provided that the treatment does not
cause hypoglycaemia episodes. The HDA treatment algorithm for
T2DM recommends the initiation of metformin concurrently with
lifestyle modifications at diagnosis [4]. Metformin, in the absence
of contraindications or intolerance, is recommended as first-line
treatment on the basis of its proven efficacy and tolerability [5, 6].
As aresult, metformin is used widely in the treatment of T2DM, ei-
ther as monotherapy or in combination with other agents [7].

Despite the recommendations for strict glucose control, numer-
ous studies have shown that increased HbA . levels may persist for
long periods of time in patients with T2DM [8, 9]; these findings
likely reflect the progressive nature of the disease but are also at-
tributed to ‘clinical inertia’ which is defined as a failure to ‘intensi-
fy therapy when indicated, or a failure to act despite recognition of
the problem’ [10]. Clinical inertia in the management of patients
with T2DM may result in suboptimal glycaemic control, which is
associated with increased incidence of cardiovascular events [11].
Following metformin treatment failure, clinical inertia has been re-
ported to affect almost half of the patients assessed [12], with de-
lays in treatment intensification with additional anti-hyperglycae-
mic agents exceeding one year [13-15].

In Greece, more than 2 thirds of patients with T2DM receiving
anti-hyperglycaemic monotherapy are treated with metformin
[16], whichisin alignment with the HDA treatment guidelines [4].
However, 32.9 % to 47.0 % of actively treated patients have HbA1c
levels 27 % (=53 mmol/mol) for significant periods of time [17, 18].
In the Europe-wide PANORAMA study, which included Greece, one
of the barriers to glycaemic control attainment is clinical inertia [ 19].

At present, treatment adequacy of glycaemic control with met-
formin monotherapy and subsequent treatment intensification
practices have not been studied in Greece, representing a knowl-
edge gap for both physicians and health authorities. This real-world
study was designed to explore the adequacy of glycaemic control
metformin monotherapy on maximum tolerated doses in patients
with T2DM.

Methods

Study design and patients

RELOAD was an observational, retrospective, real-world study con-
ducted in a total of 18 primary and secondary care sites in Greece
(12 primary care physician practices and 6 hospital outpatient clin-
ics); participating physicians were diabetologists, endocrinologists,
pathologists and general practitioners. Ethical approval was sought
and obtained from all coordinating centres. Sites were selected on

the basis of availability of patient medical charts (electronic or
hard-copy). To ensure random patient selection, investigators were
required to select the first 10 eligible patients visiting the centre
on a given practice day.

Eligible patients were diagnosed with T2DM as based on HDA
criteria [4], were aged 40 years or older at the time of diagnosis and
initiated and were maintained on treatment with metformin mon-
otherapy at maximum tolerated doses for > 24 months during the
60-month period prior to study enrolment, irrespective of the base-
line HbA;. measurement.

Patients were excluded from the study if at baseline, they were
treated with insulin or oral hypoglycaemic agents other than met-
formin, had a cardiovascular event, diabetes mellitus secondary to
other conditions (such as surgical procedures, medications, infec-
tions etc.) or a condition affecting glucose metabolism during the
24-month treatment period with metformin.

Procedures

At study entry, demographic and current clinical data were collect-
ed. Furthermore retrospective clinical data were collected from the
medical charts for the following time-points: immediately before
initiating metformin treatment (baseline), at 9, 17-20 and 24
months, and then at any time point from 24-60 months prior to
the decision to intensify metformin monotherapy with the addi-
tion of at least one anti-hyperglycaemic agent (> Fig. 1); glycaemic
control with metformin is usually optimised after 9 months of treat-
ment, while secondary treatment failure with metformin typically
occurs after 17-20 months [15].

Demographic data included age, gender, age at time of T2DM
diagnosis and disease duration, body mass index, smoking habits,
alcohol consumption and amount of physical activity (defined as
mild if it occurred for<20 min per week, orintense if it occurred in
multiple bouts of =20 min per week). Current or retrospective re-
corded clinical data included microvascular and macrovascular di-
abetes complications, comorbidities, HbA;. measurements, fast-
ing plasma glucose, blood pressure, lipidemic profile and treatment
dates and dosages for all anti-hyperglycaemic medications used.
Apart from the HbA;. measurements recorded along with other
detailed information at the selected time-points, intervening HbA;
measurements which were part of the daily clinical practice were
also recorded for the assessment of the time of exposure to
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(:1) : Immediately prior to metformin monotherapy initiation (during study
—period; up to 60 months prior to enrolment date)

Q) : After 9 months of metformin monotherapy

’(?_,:ﬁ : Between months 17 to 20 of metformin monotherapy

(4 : Any time point between months 24 to 60, at treatment intensification

(5 : Up to 60 months from metformin initiation (Study enrolment)

> Fig. 1 DCP, data collection point.
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HbA;. 26.5% and time to treatment intensification following met-
formin failure.

Definitions

Glycaemic control was defined as the achievement of HbA_ lev-
els<6.5% (<48 mmol/mol) following 9 months of metformin mon-
otherapy at maximum tolerated doses. Metabolic control was de-
fined as the combined achievement of HbA; <7 % (<53 mmol/
mol), high- and low-density lipoprotein values of >40 mg/dL
(>1.0mmol/l) and<100mg/dL (<2.6 mmol/l), respectively, and
systolic and diastolic blood pressure values of <130 and <80 mmHg,
respectively. Metformin failure was defined as the non-attainment
of glycaemic control from treatment initiation through to 9 months
or, subsequently, the inability to maintain glycaemic control. Treat-
ment intensification was defined as the addition of at least one an-
ti-hyperglycaemic agent to metformin.

Obijectives

The primary objectives were to assess the percentage of patients
achieving HbA;.<6.5 % (<48 mmol/mol) after 9 months of metform-
in monotherapy at maximum tolerated doses and the mean abso-
lute HbA1c reduction from baseline to 9 months, both for the sub-
group of patients with baseline HbATc 26.5% (248 mmol/mol).

Secondary objectives included the assessment of the percent-
age of patients with baseline HbA;. 26.5 % (=48 mmol/mol) who
achieved glycaemic control at 17-20 months; the mean absolute
HbA . reduction from baseline, after 9 and 17-20 months of met-
formin monotherapy for the entire study population (i. e., irrespec-
tive of baseline HbA1c level); the average time spent with HbA; . at
levels 26.5% (248 mmol/mol) or 27 % (253 mmol/mol) while on
metformin monotherapy for the entire study population; time to
treatment intensification with one (or more) anti-hyperglycaemic
agents for these patients who had their treatment intensified dur-
ing the observation period (60 months); and factors influencing
the probability of achieving metabolic control.

Statistical analysis

Sample size was estimated based on the assumption that among
those patients with baseline HbA;. 26.5% (=48 mmol/mol) the
expected percentage achieving HbA;.<6.5% (<48 mmol/mol)
would be 50 %. This assumption is the most conservative from a
statistical perspective since it provides the widest confidence in-
terval (Cl). Thus, with a sample of 250 evaluable subjects the 95%
Clof such percentage has an error margin of £ 6 %. In this study 316
patients had to be enrolled in total so as to have 247 patients with
had baseline HbA;. 26.5% (248 mmol/mol).

Descriptive analysis was performed with standard methods to
summarize socio-demographic and clinical variables of study pa-
tients. Continuous variables are presented as mean with standard
deviation (SD) and categorical variables as counts and proportions,
along with the respective 95 % Cls.

The impact of comorbidities and diabetes complications on the
probability of attaining glycaemic control was evaluated with uni-
variate logistic regression analysis; no multivariate analysis was
conducted, since none of these variables was statistically signifi-
cantly associated with the probability of attaining glycaemic con-
trol. For the impact of a variety of demographic and clinical patient

variables on the probability of attaining metabolic control, univar-
iate analyses were initially performed (see supplement), followed
by a model selection procedure. For the model selection, the ex-
clusion criterion for Type | error was set at 10 %. The odds ratios
(ORs) along with the respective 95 % Cls are presented. Statistical
significance was set at the level of p<0.05. Analysis was carried out
with SAS® release 9.3 (SAS Institute, Inc., Cary, NC, USA).

A sensitivity analysis, evaluated the percentage of patients
with baseline HbA;. 27 % attaining levels of <7 % (<53 mmol/mol)
after 9 months of metformin treatment, as this HbA; treatment
goal is recommended by the HDA for the majority of patients with
T2DM [4].

Results

Patient demographic and clinical characteristics

A total of 316 patients with T2DM were enrolled in the study. At
study entry, patients had a mean age of 65.8 years, 49.4% had a
family history of T2DM diabetes, 87.6 % had no or mild weekly phys-
ical activity and almost half were on diabetes dietary regimens as
recommended by HDA (> Table 1) [4]. A small percentage of patients
(7.6 %) had microvascular and macrovascular diabetes-related com-
plications and 87.3 % had comorbidities, mainly hypertension and
dyslipidaemia. The majority of patients (96.8 %) were receiving met-
formin, either alone orin combination, followed by dipeptidyl pepti-
dase-4 inhibitors, sulfonylurea and insulin in descending order. One
patient did not contribute to the HbA; . analysis due to missing base-
line measurement

The clinical characteristics at baseline (defined as immediately
before metformin treatment initiation) are shown in > Table 1. The
mean HbA, for the entire population was 7.2 % (55 mmol/mol);
specifically, 247 patients had HbA;. 26.5 % (=48 mmol/mol; mean
HbA,: 7.4 % [57 mmol/mol]) and 68 patients had HbA;.<6.5%
(<48 mmol/mol; mean HbA;: 6.1 % [43 mmol/mol]). The sensitiv-
ity analysis included 150 patients who had baseline HbA;. 27.0%
(=53 mmol/mol; mean HbA;.: 7.9 % [63 mmol/mol]). Overall, pa-
tients were initiated at a mean metformin daily dose of 1,527.3 mg.

The mean HbA, values for the entire study population following
9, 17-20 and 24 months of metformin monotherapy and at treat-
ment intensification are shown in > Fig. 2. The mean metformin daily
dose was 1,560.5mg, 1,621.3mg, 1,642.8 mg and 1,871.7 mg
at 9, 17-20 and 24 months, and at treatment intensification, re-
spectively.

Primary objectives

Of the patients with baseline HbATc 26.5% (=48 mmol/mol),
36.4%(90/247) achieved glycaemic control after 9 months of treat-
ment with metformin monotherapy at maximum tolerated doses;
the mean absolute HbA1c was statistically significantly changed
by -1.3% (- 14 mmol/mol;95%Cl: =1.57, -0.95; p<0.001), from
baseline to 9 months (> Fig. 3a); notably, the mean HbA, levels
for these patients remained<6.5 % (<48 mmol/mol) through to
24 months of treatment.

Conversely, 62.4% (154/247) of patients with baseline
HbA;.>6.5% (>48 mmol/mol) did not achieve glycaemic control
after 9 months, of treatment with metformin monotherapy and re-
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> Table 1 Patient demographic and clinical data at baseline (immediately
prior to metformin treatment at maximum tolerated dose) and at study

entry (end of observation period).

Characteristics Baseline (Prior |End of
to metformin observation
treatment at period (Study
maximum entry, <
tolerated dose) | month 60)
Age, years 62.2(10.4) 65.8 (10.4)
Female, n (%) 151 (47.8)
Weight, kg 84.4 (16.1) 84.4 (15.9)
Body Mass Index, n (%)
18.5-25, kg/m? 31(9.8) 35(11.1)
25-30, kg/m? 140 (44.3) 131 (41.5)
>30, kg/m2 134 (42.4) 135 (42.7)
Smoking status, n (%)
Current smoker NA 40 (12.7
Ex-smoker 92 (
Alcohol consumption, n (%)
Never NA 152 (48.1)
Occasionally 148 (46.8)
Every day 13 (4.1)
Physical activity, n (%)
No activity on a weekly basis 143 (45.3) 141 (44.6)
Only mild activity for most of the 145 (45.9) 136 (43.0)
weeks
Intense activity for 220 min, 1-2 11(3.5) 17 (5.4)
times per week
Intense activity for 220 min, 23 per | 15 (4.7) 22 (7.0)
week
Special diabetes diet, n (%) 149 (47.2) 161 (50.9)
Positive family history of T2DM, n (%) | 156 (49.4%)
Comorbidities, n (%)
Arterial hypertension 187 (59.2) 210 (66.4)
Dyslipidaemia 168 (53.1) 208 (65.8)
Myocardial infarction - 8(2.5)
Diabetes-related complications, n (%)
Microvascular
Retinopathy 4(1.3) (1.9)
Nephropathy 1(0.3) 3(0.9
Neuropathy 3(
Macrovascular
Vascular disease 1(0.3) 2(0.6)
Cardiovascular disease 4(1.3 12(3.8)
Treatments, n (%) *
Metformin - 306 (96.8)
DPP-4 inhibitors - 84 (26.6)
Sulfonylurea - 21 (6.6)
GLP-1 agonists - 14 (3.1)
Insulin - 9(2.8)
Other - 11(3.5)

Data are n (%) or mean (SD), unless otherwise indicated; fPatients were
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> Fig. 2 Baseline denotes the HbA; value prior to treatment initia-
tion with metformin monotherapy. Treatment intensification de-
notes any time point from 24-60 months prior to the decision to
intensify metformin monotherapy with the addition of at least one
anti-hyperglycaemic agent. Diamonds represent mean values (which
are numerically shown above each box) and circles represent outli-
ers. HbA; unit conversion: 7.2 %, 55 mmol/mol; 6.5 %, 48 mmol/mol;
6.6 %, 49 mmol/mol; and 7.1 %, 54 mmol/mol. HbA,, glycated hae-
moglobin, N, number of patients in the analysis.
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HbA1c<6.5% HbA1c26.5% HbA1c<7.0% HbA1c27.0%
at 9 months at 9 months at 9 months at 9 months
(N=90) (N=154) (N=75) (N=74)

Patients with baseline HbA1c 26.5 % (N=247) Patients with baseline HbA1c 27.0% (N=150)

® Baseline = 9 months 17 to 20 months 24 months Treatment intensification

> Fig. 3 Panel A shows the HbA;. development for patients with
baseline HbA;. 26.5% (=48 mmol/mol) who either achieved or
failed to achieve the HbA, target of<6.5 % after 9 months of met-
formin monotherapy. Panel B shows the HbA;. development for the
HbA, target of<7.0% (<53 mmol/mol). In both panels, the vertical
dashed lines indicate the target HbA,. values. Baseline denotes the
HbA . value prior to treatment initiation with metformin monothera-
py. Treatment intensification denotes any time point from 24-60
months prior to the decision to intensify metformin monotherapy
with the addition of at least one anti-hyperglycaemic agent. HbA;,
glycated haemoglobin; N, number of patients in the analysis.

excluded from the study if they had cardiovascular disease or if they
received treatment for T2DM other than metformin; DPP-4, dipeptidyl
peptidase; GLP-1, glucagon-like peptide-1; N, number of patients in the
analysis; n, number of patients in specified category, NA, non-available.

mained at HbA,levels 26.5 % through to 24 months of treatment
(> Fig. 3a). The percentage of patients who achieved glycaemic
control at 9 months was numerically higher among those with ar-
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terial hypertension as compared to normotensive patients (65
[40.9%] vs. 25 [28.4 %], respectively, p=0.051).

To evaluate the robustness of the results, the primary analysis
was repeated excluding patients treated with doses< 1500 mg (104
patients) and patients with HbA;.>8 % (64 mmol/mol) at baseline
(38 patients), with minor changes (glycaemic control after 9
months was not achieved by 67.9 % and 61.2 % of patients respec-
tively).

Secondary objectives

Of the total patients with baseline HbA;. 26.5 % (=48 mmol/mol),
34.4% (85/247) achieved glycaemic control after 17-20 months
of treatment with metformin monotherapy, with a mean absolute
HbA;. change of - 1.2% (- 13 mmol/mol) from baseline (from 7.3 %
[56 mmol/mol] at baseline to 6.1 % [43 mmol/mol] at 17-20
months; 95% Cl: —1.49, - 0.91).

The median duration of exposure to HbA;. levels 26.5%
(=48 mmol/mol) or 27 % (=53 mmol/mol) was 23.4 months (in-
terquartile range [IQR] 10.5-32.7) and 13.6 months (IQR 8.7-
23.9), respectively. In patients with metformin monotherapy treat-
ment failure the median time to treatment intensification was 28.0
months (IQR 25.2-35.1) and 27.8 months (IQR 24.6-35.7) for pa-
tients with baseline HbA; levels 26.5% (=48 mmol/mol) or 27 %
(=53 mmol/mol), respectively.

During this 24-month period, small improvements were ob-
served in lifestyle modifications (diet and physical activity) and
body weight, blood pressure and lipidemic profile. The changesin
dietary habits were more common but without any effect on gly-
caemic control. The median frequency of laboratory tests was 1.6
(IQR 1.1-2.1) times per year. Metformin monotherapy was inten-
sifiedin 35.4 % (112/316) of patients after =24 months.

Sensitivity analysis

Of the 150 patients with HbA;. 27.0% (=53 mmol/mol), 50.0%
(75/150) achieved HbA;.<7.0% (<53 mmol/mol) after 9 months
of metformin, the respective results regarding the mean absolute
HbA, are presented in » Fig. 3b. Mean HbA levels for these pa-
tients remained <7.0 % (<53 mmol/mol) through to 24 months.

In contrast, 49.3 % (74/150) of patients from this subgroup
failed to achieve HbA;.<7.0 % (<53 mmol/mol) at 9 months, reach-
ing a mean HbA level of 7.0% (53 mmol/mol) after 24 months of
metformin treatment (> Fig. 3b).

Factors associated with metabolic control

Avariety of demographic and clinical patient variables were inves-
tigated for correlation with metabolic control. Arterial hyperten-
sion, weight and intense physical activity were predictive of meta-
bolic control (> Table 2).

Discussion

RELOAD was an observational, retrospective, real-world study as-
sessing the treatment adequacy with metformin monotherapy at
maximum tolerated doses in patients with T2DM. The main find-
ings for the patients with baseline HbA;. 26.5 % (248 mmol/mol),
were that: i) only 36.4 % of patients achieved glycaemic control
(HbA.<6.5 %[ <48 mmol/mol]) after 9 months of metformin mon-

> Table 2 Multivariate analysis of factors associated with metabolic
control.

OR 95% Cl P-value

Weight 0.961 (0.933-0.99) 0.009

Arterial Hypertension 0.046
Yes vs No 0.454 (0.209-0.986)

Physical Activity 0.020
“Only mild physical 1.773 (0.736-4.271) 0.202
activity for most of the
weeks” vs. “No activity on
a weekly basis”

“Intense physical activity 0.879 (0.097-7.947) 0.909

for 220 min, 1-2 times
per week” vs. “No activity
on a weekly basis”

“Intense physical activity | 6.716
for 220 min, 3 or more
times per week” vs. “No
activity on a weekly basis”

(1.996-22.595) 0.002

The impact of varying levels (mild or intense) of physical activity and
frequency of physical activity (0, 1-2 or 23 times per week) was
compared to ‘No activity on a weekly basis’; Cl, confidence interval; OR,
odds ratio

otherapy. In addition, the sensitivity analysis showed that 50.0%
of patients with baseline HbA;. 27.0% (=53 mmol/mol) achieved
levels<7.0% (<53 mmol/mol) after 9 months of metformin mon-
otherapy. The mean HbA, for patients achieving HbA;.<6.5%
(<48 mmol/ mol) or<7% (<53 mmol/mol) at 9 months was main-
tained below these cut-offs through to 24 months, in contrast to
patients who failed to achieve either HbA, . cut-offs at 9 months
while remained on monotherapy for up to 24 months.

The percentages of patients who achieved the HbA;. recom-
mended targets at 9 months are comparable with those reported
in the literature. The real-world study of Cook et al. compris-
ing>3,300 patients with T2DM who initiated metformin treatment
showed that only 24.0 % and 45.0 % attained HbA;.<6.5%
(<48 mmol/mol) and<7.0% (<53 mmol/mol), respectively, dur-
ing the first year of monotherapy [20]. However, other studies as-
sessing the attainment of HbA;.<6.5% (<48 mmol/mol) or<7.0%
(<53 mmol/mol) with metformin have reported patient percent-
ages ranging from 20.0 % to 56.5 % and 54.0 % to 76.0 %, respec-
tively [21-24]. These differences could be attributed to the heter-
ogeneity in the study designs, including the differences in the daily
metformin doses used; in this study, the mean metformin daily
dose for the entire cohort at 9 months (1,560.5 mg) was lower than
the daily dose of 2,000 mg which provides optimal anti-hypergly-
caemic effects [25]. Furthermore, compared with metformin daily
doses of 1,000 to 1,500 mg, doses of 22,000 mg resultin afurther
HbA; reduction of 0.26 % (2.8 mmol/mol) with a non-significant
increase in gastric adverse events [26]. Finally, these differences
could be attributed to patient-related variables among studies, as
low vs. high baseline HbA;, older vs. younger age and lower vs.
higher body mass index are positively associated with response to
metformin [27].

Clinical inertia appears to be evident in routine clinical practice
in Greece and this is based on a number of findings in this study.
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Firstly, on the low proportion of patients (36.4 %) with baseline
HbA;. 26.5% (48 mmol/mol) achieving glycaemic control after 9
months of treatment. Itis well established that tight glycaemic con-
trol in newly diagnosed patients with T2DM is beneficial in terms
of microvascular protection [28]. However, at least in some stud-
ies, patients treated towards HbA;. =6.4% (=46 mmol/mol) ex-
perience increased all-cause mortality and cardiac events com-
pared to patients treated to a moderate HbA; target of =7.5%
(=58 mmol/mol) [29]. Therefore, it is possible that the latter ob-
servation, along with other treatment-related factors could make
physicians reluctant in pursuing tight glycaemic goals.

Secondly, clinical inertia could be based on the fact that the
mean HbA;_ for patients who failed to achieve HbA;.<6.5%
(48 mmol/mol) or<79% (53 mmol/mol) at 9 months was maintained
above these cut-offs through to 24 months. However, it is equally
possible that the non-attainment of HbA . goals by these patients
is due to the heterogeneity in adult onset T2DM, whereby patients
who are less insulin-resistant will not benefit from prolonged treat-
ment with metformin [30].

Finally, clinical inertia could be based on the finding that the
time to treatment intensification following metformin failure was
also delayed (median of 28.0 and 27.8 months for patients with
HbA;. 26.5% [248 mmol/mol]) or 27 %[ =53 mmol/mol], respec-
tively). It is conceivable that the observed delays in the current
study relate to baseline characteristics of the enrolled patients
which are known to inversely impact on time to treatment intensi-
fication, such as older age, higher Charlson Comorbidity Index, pa-
tients in treatment with lifestyle modifications or oral monotherapy,
or patients on metformin daily doses<1,500mg [13, 14,31, 32].

Other physician-related reasons that could potentially lead to
clinical inertia include shortage of time and resources, poor com-
munication with the patient and failure to set and adhere to an
individualised care plan aiming to achieve treatment goals [33].
Despite these justifiable reasons, clinical inertia in the management
of T2DM is particularly concerning and must be minimised to im-
prove disease outcomes. Focusing on metformin monotherapy fail-
ure, Pantalone et al. reported that early intensification resulted in
amore rapid attainment of HbA;. goals [31]. Furthermore, Svenn-
son et al. showed that early glycaemic control in patients with
T2DM initiating metformin treatment was associated with a lower
risk of cardiovascular events and death [34]. Finally, it is also con-
ceivable that by minimising clinical inertia the economic burden of
the disease may be reduced, albeit that this is still uncertain [9].

An unexpected finding of this study was that numerically more
patients with arterial hypertension achieved glycaemic control at
9 months as compared to normotensive patients (40.9 vs 28.4 %,
respectively). Although the antihypertensive medications received
by the patients were not recorded in detail, this finding may relate
to the fact that patients with hypertension have more frequent vis-
its to physicians’ office, which also leads to more frequent glucose
control as well as better adherence to antihyperglycemic therapies.

This study has several limitations relating to its retrospective
nature. Data on metformin treatment adherence could not be col-
lected and assessed. Most patients had a short history of disease
and, therefore, the obtained results cannot be extended to all dia-
betic patients. Selection bias cannot be ruled out, as the study was
conducted in medical sites with available medical records and thus

the included patients may not be representative of the general di-
abetic population in Greece. Finally, the relatively low number of
patients might prevented the detection of correlations between
confounders and the primary outcome.

In conclusion, this real-world study provides evidence that the
adequacy of metformin monotherapy is suboptimal in Greek pa-
tients with T2DM. Despite the availability of treatment guidelines,
clinical inertia appears to be common and it remains important to
further explore the factors that contribute to this phenomenon.
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