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ABSTRACT
Aim: Clinical inertia is a multifactorial phenomenon, with contributing factors from people with
diabetes and their healthcare team. It is widely cited that clinical inertia is minimised by
participation in clinical trials. We assessed whether trial participation per se improves metabolic
parameters in patients people with diabetes, or a specific focus on glycaemia is required.
Methods: We compared improvement in glycaemic control in a pooled set of patients people
assigned to the “placebo” arm from 25 glycaemia-focused trials with a pooled group of people
with diabetes allocated to sham or non-pharmacological intervention for the treatment of diabetic
retinal disease. Mean change in HbA1c% (ANCOVA) was evaluated.
Results: The overall placebo effect in studies focused on glucose control (N=3081) was
comparable between strata groups with and without complications. Adjusted least square mean
change in HbA1c% at 24 weeks was between −0.23% (−2.50 mmol/mol) and −0.32% (−3.50
mmol/mol). In studies focused on retinal disease (N=288), the change from baseline in HbA1c%
was +0.10% (1.10 mmol/mol) and fasting plasma glucose was +0.50 mmol/L showing no
improvement in metabolic parameters at 12 months.
Conclusions: Clinical trial participation alone does not seem to improve metabolic parameters in
patients people living with diabetes. The benefits observed in glycaemia-focused studies were
independent of age and comorbidities.
Keywords: chronic kidney disease; clinical inertia; placebo effect; randomised controlled trials;
type 2 diabetes mellitus
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Highlights


The present analysis pooled placebo or sham treated individuals with diabetes from
randomised clinical development trials and grouped on basis of age and chronic kidney
disease (CKD) status to explore the effect of non-pharmacological clinical inertia across the
population.



Clinical trials exhibit a characteristic placebo effect, which reduces the impact of clinical
inertia when compared to routine clinical practice due to the correction of nonpharmacological component of clinical inertia.



Our results reveal no significant difference in the response of younger or older adults and
those with or without CKD, to placebo in randomised clinical trial settings focusing on
management of glycaemia; suggesting that the correction of non-pharmacological component
of clinical inertia is independent of age and comorbidities while highly dependent on focused
management strategies for optimised diabetes care.
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INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a complex and progressive disease that has reached
epidemic proportions globally [1]. Due to its asymptomatic nature at early stages, diagnosis and
timely intensification of treatment is often delayed. This results in micro- and macrovascular
complications that not only impact the well-being of a person, but also poses a vast economic
burden on the healthcare systems [1]. Despite compelling cumulative evidence of the benefit of
early good glycaemic control [2,3] and guideline recommendations [4], more than half of the
people living with T2DM remain inadequately controlled [5]. Further intensification of therapy
as their disease progresses occurs late at all disease stages [6,7].
A significant contributing factor for poor glycaemic control is clinical inertia [7–9]. Clinical
inertia in diabetes can be defined or displayed as “a failure to initiate or intensify treatment in a
timely manner in people with diabetes whose health is likely to improve with this intensification”
or “a failure to establish appropriate targets and escalate treatment to achieve treatment goals”
[10]. Although, clinical inertia is a complex, multifactorial phenomenon with pronounced effect
on the morbidity and mortality of people with uncontrolled T2DM, it is believed that a
significant proportion is avoidable with improved interactions between people with diabetes,
physicians and the systems in which they operate [10–12].
Multiple sources cite that clinical trials are unaffected by clinical inertia due, in part, to the
protocol-driven consultations, tackling the pharmacological aspects, and the increased time spent
engaging between people with diabetes and their health care professionals, addressing some of
the behavioural aspects of clinical inertia. The “placebo” or Hawthorne effect of trials is well
documented [13,14], and is thought to represent the gap between ideal implementation of
standard of care and real-world practice. It is uncertain, however, how much the increased
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engagement, per se, is of benefit, or whether focused consultations are required to improve
outcomes.

We aimed to explore whether the placebo effect of participation in clinical trials including
patientsparticipants with diabetes, as a surrogate for clinical inertia, did indeed differ by the
nature of increased engagement time. The determination of this placebo or Hawthorne effect was
used as a proxy for the clinical inertia prior to enrolment in the study. Differing effects between
clinical trials focused on glycaemic control with protocol driven consultations and those
evaluating retinal interventions, which increased time exposure between investigators and
participants thereby addressing the non-pharmacological aspects of clinical inertia. Further, we
wished to determine whether complexity of diabetes or age predicted the placebo effect
achieved.

METHODS
Study population and design
We used the pooled data from participants in two different Novartis clinical development trial
programmes as the comparators. In order to explore the impact of the placebo effect in a
“glycaemia orientated” drug study, we used data from the dipeptidyl peptidase-4 (DPP-4)
inhibitor, vildagliptin, development programme from individuals randomly allocated to receive
placebo. This comprised of 25 phase II-III studies with at least 24 weeks of duration, to be
included in the current analysis. The patients participants who received oral matching placebo
tablets matching the appearance of those containing vildagliptin represented all stages of disease
management; from treatment naïve individuals to those with long-standing T2DM, receiving
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their first treatment or andalready were on multiple anti-diabetes medications after several
sequential treatment intensifications.
These data were compared with the glycaemic parameters of participants in the “inertia group”,
i.e. individuals allocated to receive in either sham or non-pharmacological intervention (retinal
laser photocoagulation) in five studies in of the Novartis clinical development programme for the
intra-vitreal anti-VEGF treatment, ranibizumab, which focused on progression of diabetic
macular oedema (DME) and retinopathy in patients people with type 2 diabetes and
microvascular disease.

Data were stratified in a factorial design by age (young: <70 or older: ≥70 years) and the
presence of CKD (impaired renal function defined as estimated glomerular filtration rate [eGFR]
<60 mL/min/1.73 m2).

Study assessments and statistical analysis
For the vildagliptin clinical development trial programme, the least squares (LS) mean change in
HbA1cHbA1c were assessed at 24 weeks using an analysis of variance (ANCOVA) model and
predictors of any differences in response were explored from the available baseline
characteristics. The LS mean change in HbA1c by comorbidities was adjusted for baseline
HbA1c values. These trials used “standard of care” on topin addition to of lifestyle and dietary
intervention protocols with the exclusion of other DPP-4 inhibitors in the placebo arm as the
guidance for investigators.
In the ranubizumab development programme, investigators were advised to “optimise glycaemic
control according to local guidelines”. The original, intensive follow-up protocol for retinal
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specialists targeted changes in visual acuity and central retinal thickness for the DME clinical
development programme at quarterly visits. As glycaemia was not the primary focus of these
studies, metabolic parameters such as HbA1c and fasting plasma glucose (FPG) were only
incorporated in databases at 12 months. Our analysis included LS mean change using ANCOVA
model that was adjusted for baseline HbA1c values. Demographic parameters including age,
gender, body mass index (BMI), HbA1c, eGFR, T2DM diabetes and DME disease duration, if
applicableavailable, were collected.
All datasets included in the analysis were based on intention-to-treat approach, i.e. initial
treatment assignment within respective studies for both placebo and sham interventions.

RESULTS
Baseline demographics
Among the 3081 placebo-treated patients participants with T2DM included from the vildagliptin
trial programme in the current analysis, 80% were aged <70 years and 45% of all patients
participants were women. At baseline, the BMI (mean±SD) was similar in both the young (<70
years) and the older (≥70 years) age groups, although it was slightly higher in the older patients
people with CKD. As expected, the duration of T2DM was longer in patients people with CKD,
in both younger (12.15±9.28 vs. 6.46±6.07 years) and older (13.66±10.08 vs. 10.19±8.15 years)
groups of patients people as compared to the non-CKD patients participants in both the age
groups.
At baseline, there was a tendency for younger patients participants without CKD to have a higher
baseline HbA1c [(8.16±1.19% (66.0±13.0 mmol/mol) vs. 7.95±1.04% (63.0±11.40 mmol/mol) in
older patientsparticipants]) although this the difference was not statistically significantly
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different (Table 1). There was no age difference in those with and without CKD. Renal function
in both CKD groups corresponded to stage 3B CKD (eGFR 30−44 mL/min/1.73m2) [15].
In the clinical development programme in patients participants with DME and retinopathy
(N=288), 46% were women, the mean age (mean±SD) was 62.90±9.20 years, and diabetes and
DME durations were 12.60±9.0 and 1.50±2.20 years, respectively. The mean baseline HbA1c
was similar in older adults (7.60±1.02%; 60.0±11.10 mmol/mol) tito that in the glycaemia
focused studies, although was marginally (non-significantly) better in the younger participants
(7.40±1.10%; 57.0±1.02 mmol/mol) with multiple oral and injectable regimens. The mean
baseline eGFR was 84.10±25.10 mL/min/1.73m2 and generally, most patients people were
treated close to a normotensive target (mean blood pressure of 137/78 mmHg). The demographic
and clinical characteristics were comparable among both the young and old age groups (Table
1).

Placebo effect in glycaemia focused studies compared to retinal focused studies
In trials of glycaemic control, baseline-adjusted HbA1cHbA1c was improved by between
0.23±0.03% (2.50±0.30 mmol/mol) to 0.32±0.07% (3.50±0.80 mmol/mol). There was a trend
that with increasing complexity, the improvement was greater, such with as: younger with
normal renal function getting the least improvement, then younger with CKD, then older with
normal function and finally the older participants with CKD getting the most benefit, although
none of these individual comparisons reached statistical significance. In the studies of retinal
treatments, however, there was no change in glycaemia over 48 weeks (Figure 1).

DISCUSSION
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Our study has shown for the first time that the placebo effect in the treatment of T2DM is
independent of age and presence of the complications of the underlying disease. There was no
significant difference in the response of younger or older patientsparticipants, those with or
without CKD, to placebo in randomised clinical trial setting. However, our results also suggest
that clinical trial participation per se does not automatically improve metabolic parameters of
people living with diabetes.
Evidence suggests that in real-world clinical practice, clinical inertia can have a profound impact
on the older adults, people with comorbidities, people on multiple pills, and those with limited
access to healthcare resources [16,17]. However, results of the current exploratory and rather
conceptual analysis with an artificial decoy of pharmacological treatment, placebo, demonstrated
that the placebo effect is similar across the age groups (<70 or ≥70 years) and is independent of
the CKD status, suggesting the presence of non-pharmacological factors that play a role in
clinical inertia. These findings are echoed in the INTERVAL study where the elderly
patientsolder adults with T2DM demonstrated a 0.3% reduction in HbA1c levels after 24 weeks
of placebo treatment on top of their standard of care [183].

In an effort to understand the non-pharmacological aspects of clinical inertia, a unique online
survey, ‘Time2DoMore in diabetes’ was conducted across six countries; Brazil, India, Japan,
Spain, UK and USA and included 652 people with diabetes and 337 physicians [10]. The
findings from the survey suggested that physicians believed older people with diabetes and its
related late-stage complications such as CKD are more susceptible to clinical inertia than
younger people with uncomplicated diabetes [10].
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This substantial placebo effect, seen in many randomised controlled trials (RCTs), is believed to
be a result from the extended and frequent patient visits, timely and tailored treatment regimens
along with emphasis on physician accountability, which combats therapeutic inertia [194].
Inclusion of the DME cohort where the retinal specialists were allowed, but probably preferred
not or seldom, to introduceinitiate changes in glycaemic control to avoid masking the effect of
the tested intra-vitreal drug on diabetic retinopathy, introduced a new conceptual opportunity to
precipitate the effect of study participation in this genuine “inertia group”. The more motivated
nature of clinical trial participants over the general population, that has been previously
described, suggests the issue is a matter of availability of support rather than a desire to engage.

Lifestyle and dietary changes play an important role in successful management of diabetes at any
stage and of any severity [20]. Placebo-controlled clinical study protocols (re)introduce
systematic dietary and lifestyle programmes at the time of enrolment as fundamental diabetes
care on top of which the genuine effect of the tested drug is to be defined. In real-world setting
continuous implementation of individualised advice and access to tailored programmes are,
however, some the most challenging aspect of care for both patients and healthcare practitioners.
Even if the effect of repeated lifestyle advice on glycaemic outcomes attenuates over time, even
among those receiving placebo or even active therapeutic regimens in clinical trials [21], the lack
of change in HbA1c in our “inertia group” could be only partially explained by the fact that they
most likely received no additional lifestyle advice from the retinal specialists whilst being a part
of a study cohort. Yet, our results support the general notion that under real world conditions as
well as within trials, we should introduce and take time to focus on patient education and the
importance of lifestyle changes as one component of glycaemic control.
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Nevertheless, the results from the present analysis demonstrated that there is no improvement in
any metabolic parameter, where the trial focus is not on change in metabolic control. This
implies that simply providing more time for engagement with the person living with diabetes at
every available opportunity will not improve metabolic control. It is unlikely that this lack of
benefit is due to misperception or lack of disease severity, as we have previously shown that
retinopathy is the most feared complication of diabetes [10]. We therefore propose that
improving diabetes control requires a focused approach during consultations between people
with diabetes and their healthcare providers on glycaemia, with separate appointments for
discussing the complications of diabetes or co-morbidities.

Thus, consideration of including non-pharmacological aspects of management, as observed in
clinical trials, should be equally emphasised in treatment guidelines in order to minimise clinical
inertia in the management of chronic yet asymptomatic diseases such as T2DM. A remarkable
feature of clinical trials that can be adapted in routine clinical practice is the clear documentation
of clinical record forms and monitoring adherence to treatment. Similarly, it has been proposed
that analysis and documentation of factors leading to clinical inertia should be a mandate for
assurance of treatment quality for physicians treating T2DM, where they can review their
performance against guideline recommendations with an effort to implement changes for better
treatment outcomes for patients people with T2DM [220]. It is noteworthy that a wider
healthcare team comprising of community-based health promoters, nurses and pharmacists can
be instrumental in supporting diabetologists and healthcare systems to overcome clinical inertia
in the management of T2DM [231]. The increasingly patient-centric guidelines have laid
emphasis on the impact of diabetes self-management and personal accountability on better health
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outcomes of the patients and provides insights on the role of patient education to prevent and
manage T2DM [242,253]. A recent multinational study has also emphasised the need for
continuous medical education programmes for physicians, which may have an impact on
minimising the widespread delay of treatment intensification in people with T2DM [26].
Additionally, setting individualised treatment targets are strongly encouraged by all international
and local guidelines [4, 253] while these at times seemingly rather arbitrary numbers, if not well
documented in advance of treatment decisions, often become a source of inertia, providing an
opportunity for retrospective, false reporting of success especially in elderly patientsolder adults
with less stringent targets. Likewise, a lack of re-evaluating therapy can result in the failure to
identify treatment success, resulting in a missed opportunity for timely reduction or change in
therapy when no longer needed or indicated. This ‘reverse clinical inertia to appropriate deesc’alation can lead to hypoglycaemia and other adverse events especially in vulnerable
patientsadults such as the elderly [27]. Acknowledging the permanent state of flux reflecting the
complex progressive nature of diabetes and adjusting the targets, attitudes and actions
accordingly, are essential first steps on the path of combatting clinical inertia. Therefore, the gap
between the routine clinical practice and RCTs should be bridged by improving access to
appropriate healthcare resources wherein for example nurse education and empowering people
with T2DM to take responsibility over their own disease outcomes within the limits of their own
feasible action are crucial in optimising the management of T2DM.
The exploratory analysis demonstrated similar degrees of clinical inertia, as demonstrated by a
consistent placebo effect, across both the age groups (<70 or ≥70 years) regardless of the
presence or absence of CKD. This suggests that the non-pharmacological component of clinical
inertia in people with diabetes may be independent of age and comorbidities, thus not dependent
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on physician perceptions but on systematic issues within the healthcare provision. However,
where the trial focus is not on metabolic control such as that in patients the clinical trials with
DME and retinopathy, trial participation per se does not improve metabolic parameters of people
with diabetes. Hence, there is a need for more focused consultations between patients people
living with diabetes and healthcare providers, and equal emphasis on the non-pharmacological
components of diabetes management, including lifestyle changes, is required to minimise clinical
inertia.
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Figure 1. Mean HbA1c % in Vildagliptin and DME and retinopathy studies

Values are expressed as mean.
DME, diabetic macular oedema; HbA1c, glycated haemoglobin
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Table 1. Patient and clinical characteristics
Vildagliptin studies
Parameters

DME and retinopathy studies

Young,
with CKD
(n=304)
60.60±6.81

Older,**
non-CKD
(n=338)
73.47±3.10

Older,
with CKD
(n=263)
74.65±3.93

Young,*
(n=229)

Older,**
(n=58)

Age (years)

Young,*
non-CKD
(n=2176)
54.41±9.22

59.70±7.18

75.80±3.14

BMI (kg/m2)

29.61±5.78

29.94±5.12

28.10±4.35

30.08±4.6

27.30±5.17

27.80±5.20

6.46±6.07

12.15±9.28

10.19±8.15

13.66±10.08

-

-

Diabetes duration
(T1/T2DM)

-

-

-

-

11.60±8.4

16.40±10.88

DME duration

-

-

-

-

1.50±2.27

1.50±1.94

92.21±21.37

42.31±14.48

81.57±16.71

44.44±11.16

88.30±23.89

67.30±22.95

Baseline HbA1c,
(%)

8.16±1.19

7.85±1.08

7.95±1.04

7.79±0.95

7.40±1.11

7.60±1.02

(mmol/mol)

66.0±13.0

62.0±11.80

63.0±11.40

62.0±10.40

57.0±12.10

60.0±11.10

Duration of conditions (years)
T2DM duration

Baseline eGFR,
MDRD (mL/min)

Glycaemic outcomes

Week 24

HbA1c change,
( %)

−0.27±1.09

−0.20±1.26

(mmol/mol)

−3.0±11.90

After adjustment for baseline HbA1c
LS mean HbA1c change,
(%±SEM)
−0.23±0.03

Week 48
−0.21±0.97
(n=213)
−2.30±10.60

0.10±0.96

0.0±0.79

−2.20±13.80

−0.25±0.84
(n=249)
−2.70±9.20

1.10±10.50

0.0±8.60

−0.27±0.07

−0.29±0.07

−0.32±0.07

0.10±0.06

0.10±0.13
21

(mmol/mol±SEM)

−2.50±0.30

−3.00±0.80

−3.20±0.80

−3.50±0.80

1.10±0.70

1.10±1.40

Values are expressed as mean±SD or SEM (for adjusted HbA1c change). Patients with CKD defined as <60 mL/min/1.73m 2 and without CKD as eGFR
≥60 mL/min/1.73m2. *Young: <70 years; **Old: ≥70 years.
CKD, chronic kidney disease; DME, diabetic macular oedema; eGFR, estimated glomerular filtration rate; HbA1c; glycated haemoglobin; LS, least squares;
MDRD, modification of diet in renal disease; SEM, standard error mean; SD, standard deviation; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes
mellitus
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ABSTRACT
Aim: Clinical inertia is a multifactorial phenomenon, with contributing factors from people with
diabetes and their healthcare team. It is widely cited that clinical inertia is minimised by
participation in clinical trials. We assessed whether trial participation per se improves metabolic
parameters in people with diabetes, or a specific focus on glycaemia is required.
Methods: We compared improvement in glycaemic control in a pooled set of people assigned to
the “placebo” arm from 25 glycaemia-focused trials with a pooled group of people with diabetes
allocated to sham or non-pharmacological intervention for the treatment of diabetic retinal
disease. Mean change in HbA1c (ANCOVA) was evaluated.
Results: The overall placebo effect in studies focused on glucose control (N=3081) was
comparable between strata groups with and without complications. Adjusted least square mean
change in HbA1c at 24 weeks was between −0.23% (−2.50 mmol/mol) and −0.32% (−3.50
mmol/mol). In studies focused on retinal disease (N=288), the change from baseline in HbA1c
was +0.10% (1.10 mmol/mol) and fasting plasma glucose was +0.50 mmol/L showing no
improvement in metabolic parameters at 12 months.
Conclusions: Clinical trial participation alone does not seem to improve metabolic parameters in
people living with diabetes. The benefits observed in glycaemia-focused studies were
independent of age and comorbidities.
Keywords: chronic kidney disease; clinical inertia; placebo effect; randomised controlled trials;
type 2 diabetes mellitus
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Highlights


The present analysis pooled placebo or sham treated individuals with diabetes from
randomised clinical development trials and grouped on basis of age and chronic kidney
disease (CKD) status to explore the effect of non-pharmacological clinical inertia across the
population.



Clinical trials exhibit a characteristic placebo effect, which reduces the impact of clinical
inertia when compared to routine clinical practice due to the correction of nonpharmacological component of clinical inertia.



Our results reveal no significant difference in the response of younger or older adults and
those with or without CKD, to placebo in randomised clinical trial settings focusing on
management of glycaemia; suggesting that the correction of non-pharmacological component
of clinical inertia is independent of age and comorbidities while highly dependent on focused
management strategies for optimised diabetes care.
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INTRODUCTION
Type 2 diabetes mellitus (T2DM) is a complex and progressive disease that has reached
epidemic proportions globally [1]. Due to its asymptomatic nature at early stages, diagnosis and
timely intensification of treatment is often delayed. This results in micro- and macrovascular
complications that not only impact the well-being of a person, but also poses a vast economic
burden on the healthcare systems [1]. Despite compelling cumulative evidence of the benefit of
early good glycaemic control [2,3] and guideline recommendations [4], more than half of the
people living with T2DM remain inadequately controlled [5]. Further intensification of therapy
as their disease progresses occurs late at all disease stages [6,7].
A significant contributing factor for poor glycaemic control is clinical inertia [7–9]. Clinical
inertia in diabetes can be defined or displayed as “a failure to initiate or intensify treatment in a
timely manner in people with diabetes whose health is likely to improve with this intensification”
or “a failure to establish appropriate targets and escalate treatment to achieve treatment goals”
[10]. Although, clinical inertia is a complex, multifactorial phenomenon with pronounced effect
on the morbidity and mortality of people with uncontrolled T2DM, it is believed that a
significant proportion is avoidable with improved interactions between people with diabetes,
physicians and the systems in which they operate [10–12].
Multiple sources cite that clinical trials are unaffected by clinical inertia due, in part, to the
protocol-driven consultations, tackling the pharmacological aspects, and the increased time spent
engaging between people with diabetes and their health care professionals, addressing some of
the behavioural aspects of clinical inertia. The “placebo” or Hawthorne effect of trials is well
documented [13,14] and is thought to represent the gap between ideal implementation of
standard of care and real-world practice. It is uncertain, however, how much the increased
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engagement, per se, is of benefit, or whether focused consultations are required to improve
outcomes.

We aimed to explore whether the placebo effect of participation in clinical trials including
participants with diabetes did indeed differ by the nature of increased engagement time. The
determination of this placebo or Hawthorne effect was used as a proxy for the clinical inertia
prior to enrolment in the study. Differing effects between clinical trials focused on glycaemic
control with protocol driven consultations and those evaluating retinal interventions, which
increased time exposure between investigators and participants thereby addressing the nonpharmacological aspects of clinical inertia. Further, we wished to determine whether complexity
of diabetes or age predicted the placebo effect achieved.

METHODS
Study population and design
We used the pooled data from participants in two different Novartis clinical development trial
programmes as the comparators. In order to explore the impact of the placebo effect in a
“glycaemia orientated” drug study, we used data from the dipeptidyl peptidase-4 (DPP-4)
inhibitor, vildagliptin, development programme from individuals randomly allocated to receive
placebo. This comprised of 25 phase II-III studies with at least 24 weeks of duration, to be
included in the current analysis. The participants who received oral placebo tablets matching the
appearance of those containing vildagliptin represented all stages of disease management; from
treatment naïve individuals to those with long-standing T2DM, receiving their first treatment or
already on multiple anti-diabetes medications after several sequential treatment intensifications.
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These data were compared with the glycaemic parameters of participants in the “inertia group”,
i.e. individuals allocated to receive either sham or non-pharmacological intervention (retinal
laser photocoagulation) in five studies of the Novartis clinical development programme for the
intra-vitreal anti-VEGF treatment, ranibizumab, focused on progression of diabetic macular
oedema (DME) and retinopathy in people with diabetes and microvascular disease.

Data were stratified in a factorial design by age (young: <70 or older: ≥70 years) and the
presence of CKD (impaired renal function defined as estimated glomerular filtration rate [eGFR]
<60 mL/min/1.73 m2).

Study assessments and statistical analysis
For the vildagliptin clinical development trial programme, the least squares (LS) mean change in
HbA1c were assessed at 24 weeks using an analysis of variance (ANCOVA) model and
predictors of any differences in response were explored from the available baseline
characteristics. The LS mean change in HbA1c by comorbidities was adjusted for baseline
HbA1c values. These trials used “standard of care” in addition to lifestyle and dietary
intervention protocols with the exclusion of other DPP-4 inhibitors in the placebo arm as the
guidance for investigators.
In the ranubizumab development programme, investigators were advised to “optimise glycaemic
control according to local guidelines”. The original, intensive follow-up protocol for retinal
specialists targeted changes in visual acuity and central retinal thickness for the DME clinical
development programme at quarterly visits. As glycaemia was not the primary focus of these
studies, metabolic parameters such as HbA1c and fasting plasma glucose were only incorporated
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in databases at 12 months. Our analysis included LS mean change using ANCOVA model that
was adjusted for baseline HbA1c values. Demographic parameters including age, gender, body
mass index (BMI), HbA1c, eGFR, diabetes and DME disease duration, if available, were
collected.
All datasets included in the analysis were based on intention-to-treat approach, i.e. initial
treatment assignment within respective studies for both placebo and sham interventions.

RESULTS
Baseline demographics
Among the 3081 placebo-treated participants with T2DM included from the vildagliptin trial
programme in the current analysis, 80% were aged <70 years and 45% of all participants were
women. At baseline, the BMI (mean±SD) was similar in both the young (<70 years) and the
older (≥70 years) age groups, although it was slightly higher in the older people with CKD. As
expected, the duration of T2DM was longer in people with CKD, in both younger (12.15±9.28
vs. 6.46±6.07 years) and older (13.66±10.08 vs. 10.19±8.15 years) groups of people as compared
to the non-CKD participants in both the age groups.
At baseline, there was a tendency for younger participants without CKD to have a higher
baseline HbA1c [8.16±1.19% (66.0±13.0 mmol/mol) vs. 7.95±1.04% (63.0±11.40 mmol/mol) in
older participants] although the difference was not statistically significant (Table 1). There was
no age difference in those with and without CKD. Renal function in both CKD groups
corresponded to stage 3B CKD (eGFR 30−44 mL/min/1.73m2) [15].
In the clinical development programme in participants with DME and retinopathy (N=288), 46%
were women, the age (mean±SD) was 62.90±9.20 years, and diabetes and DME durations were
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12.60±9.0 and 1.50±2.20 years, respectively. The mean baseline HbA1c was similar in older
adults (7.60±1.02%; 60.0±11.10 mmol/mol) to that in the glycaemia focused studies, although
was marginally (non-significantly) better in the younger participants (7.40±1.10%; 57.0±1.02
mmol/mol) with multiple oral and injectable regimens. The mean baseline eGFR was
84.10±25.10 mL/min/1.73m2 and generally, most people were treated close to a normotensive
target (mean blood pressure of 137/78 mmHg). The demographic and clinical characteristics
were comparable among both the young and old age groups (Table 1).

Placebo effect in glycaemia focused studies compared to retinal focused studies
In trials of glycaemic control, baseline-adjusted HbA1c was improved by between 0.23±0.03%
(2.50±0.30 mmol/mol) to 0.32±0.07% (3.50±0.80 mmol/mol). There was a trend that with
increasing complexity, the improvement was greater, such as: younger with normal renal
function getting the least improvement, then younger with CKD, then older with normal function
and finally the older participants with CKD getting the most benefit, although none of these
individual comparisons reached statistical significance. In the studies of retinal treatments,
however, there was no change in glycaemia over 48 weeks (Figure 1).

DISCUSSION
Our study has shown for the first time that the placebo effect in the treatment of T2DM is
independent of age and presence of the complications of the underlying disease. There was no
significant difference in the response of younger or older participants, those with or without
CKD, to placebo in randomised clinical trial setting. However, our results also suggest that
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clinical trial participation per se does not automatically improve metabolic parameters of people
living with diabetes.
Evidence suggests that in real-world clinical practice, clinical inertia can have a profound impact
on the older adults, people with comorbidities, people on multiple pills, and those with limited
access to healthcare resources [16,17]. However, results of the current exploratory and rather
conceptual analysis with an artificial decoy of pharmacological treatment, placebo, demonstrated
that the placebo effect is similar across the age groups (<70 or ≥70 years) and is independent of
the CKD status, suggesting the presence of non-pharmacological factors that play a role in
clinical inertia. These findings are echoed in the INTERVAL study where the older adults with
T2DM demonstrated a 0.3% reduction in HbA1c levels after 24 weeks of placebo treatment on
top of their standard of care [18].

In an effort to understand the non-pharmacological aspects of clinical inertia, a unique online
survey, ‘Time2DoMore in diabetes’ was conducted across six countries; Brazil, India, Japan,
Spain, UK and USA and included 652 people with diabetes and 337 physicians [10]. The
findings from the survey suggested that physicians believed older people with diabetes and its
related late-stage complications such as CKD are more susceptible to clinical inertia than
younger people with uncomplicated diabetes [10].

This substantial placebo effect, seen in many randomised controlled trials (RCTs), is believed to
be a result from the extended and frequent patient visits, timely and tailored treatment regimens
along with emphasis on physician accountability, which combats therapeutic inertia [19].
Inclusion of the DME cohort where the retinal specialists were allowed, but probably preferred
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not or seldom, to initiate changes in glycaemic control to avoid masking the effect of the tested
intra-vitreal drug on diabetic retinopathy, introduced a new conceptual opportunity to precipitate
the effect of study participation in this genuine “inertia group”. The more motivated nature of
clinical trial participants over the general population, that has been previously described,
suggests the issue is a matter of availability of support rather than a desire to engage.

Lifestyle and dietary changes play an important role in successful management of diabetes at any
stage and of any severity [20]. Placebo-controlled clinical study protocols (re)introduce
systematic dietary and lifestyle programmes at the time of enrolment as fundamental diabetes
care on top of which the genuine effect of the tested drug is to be defined. In real-world setting
continuous implementation of individualised advice and access to tailored programmes are,
however, some the most challenging aspect of care for both patients and healthcare practitioners.
Even if the effect of repeated lifestyle advice on glycaemic outcomes attenuates over time,
among those receiving placebo or even active therapeutic regimens in clinical trials [21], the lack
of change in HbA1c in our “inertia group” could be only partially explained by the fact that they
most likely received no additional lifestyle advice from the retinal specialists whilst being a part
of a study cohort. Yet, our results support the general notion that under real world conditions as
well as within trials, we should introduce and take time to focus on patient education and the
importance of lifestyle changes as one component of glycaemic control.
Nevertheless, the results from the present analysis demonstrated that there is no improvement in
any metabolic parameter, where the trial focus is not on change in metabolic control. This
implies that simply providing more time for engagement with the person living with diabetes at
every available opportunity will not improve metabolic control. It is unlikely that this lack of
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benefit is due to misperception or lack of disease severity, as we have previously shown that
retinopathy is the most feared complication of diabetes [10]. We therefore propose that
improving diabetes control requires a focused approach during consultations between people
with diabetes and their healthcare providers on glycaemia, with separate appointments for
discussing the complications of diabetes or co-morbidities.

Thus, consideration of including non-pharmacological aspects of management, as observed in
clinical trials, should be equally emphasised in treatment guidelines in order to minimise clinical
inertia in the management of chronic yet asymptomatic diseases such as T2DM. A remarkable
feature of clinical trials that can be adapted in routine clinical practice is the clear documentation
of clinical record forms and monitoring adherence to treatment. Similarly, it has been proposed
that analysis and documentation of factors leading to clinical inertia should be a mandate for
assurance of treatment quality for physicians treating T2DM, where they can review their
performance against guideline recommendations with an effort to implement changes for better
treatment outcomes for people with T2DM [22]. It is noteworthy that a wider healthcare team
comprising of community-based health promoters, nurses and pharmacists can be instrumental in
supporting diabetologists and healthcare systems to overcome clinical inertia in the management
of T2DM [23]. The increasingly patient-centric guidelines have laid emphasis on the impact of
diabetes self-management and personal accountability on better health outcomes of the patients
and provides insights on the role of patient education to prevent and manage T2DM [24,25]. A
recent multinational study has also emphasised the need for continuous medical education
programmes for physicians, which may have an impact on minimising the widespread delay of
treatment intensification in people with T2DM [26]. Additionally, setting individualised
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treatment targets are strongly encouraged by all international and local guidelines [4, 25] while
these at times seemingly rather arbitrary numbers, if not well documented in advance of
treatment decisions, often become a source of inertia, providing an opportunity for retrospective,
false reporting of success especially in older adults with less stringent targets. Likewise, a lack of
re-evaluating therapy can result in the failure to identify treatment success, resulting in a missed
opportunity for timely reduction or change in therapy when no longer needed or indicated. This
inertia to appropriate de-escalation can lead to hypoglycaemia and other adverse events
especially in vulnerable adults such as the elderly [27]. Acknowledging the permanent state of
flux reflecting the complex progressive nature of diabetes and adjusting the targets, attitudes and
actions accordingly, are essential first steps on the path of combatting clinical inertia. Therefore,
the gap between the routine clinical practice and RCTs should be bridged by improving access to
appropriate healthcare resources wherein for example nurse education and empowering people
with T2DM to take responsibility over their own disease outcomes within the limits of their own
feasible action are crucial in optimising the management of T2DM.
The exploratory analysis demonstrated similar degrees of clinical inertia, as demonstrated by a
consistent placebo effect, across both the age groups (<70 or ≥70 years) regardless of the
presence or absence of CKD. This suggests that the non-pharmacological component of clinical
inertia in people with diabetes may be independent of age and comorbidities, thus not dependent
on physician perceptions but on systematic issues within the healthcare provision. However,
where the trial focus is not on metabolic control such as that in the clinical trials with DME and
retinopathy, trial participation per se does not improve metabolic parameters of people with
diabetes. Hence, there is a need for more focused consultations between people living with
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diabetes and healthcare providers, and equal emphasis on the non-pharmacological components
of diabetes management, including lifestyle changes, is required to minimise clinical inertia.
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Figure 1. Mean HbA1c in Vildagliptin and DME and retinopathy studies

DME, diabetic macular oedema; HbA1c, glycated haemoglobin
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Table 1. Patient and clinical characteristics
Vildagliptin studies
Parameters

DME and retinopathy studies

Young,
with CKD
(n=304)
60.60±6.81

Older,**
non-CKD
(n=338)
73.47±3.10

Older,
with CKD
(n=263)
74.65±3.93

Young,*
(n=229)

Older,**
(n=58)

Age (years)

Young,*
non-CKD
(n=2176)
54.41±9.22

59.70±7.18

75.80±3.14

BMI (kg/m2)

29.61±5.78

29.94±5.12

28.10±4.35

30.08±4.6

27.30±5.17

27.80±5.20

6.46±6.07

12.15±9.28

10.19±8.15

13.66±10.08

-

-

Diabetes duration
(T1/T2DM)

-

-

-

-

11.60±8.4

16.40±10.88

DME duration

-

-

-

-

1.50±2.27

1.50±1.94

92.21±21.37

42.31±14.48

81.57±16.71

44.44±11.16

88.30±23.89

67.30±22.95

Baseline HbA1c
(%)

8.16±1.19

7.85±1.08

7.95±1.04

7.79±0.95

7.40±1.11

7.60±1.02

(mmol/mol)

66.0±13.0

62.0±11.80

63.0±11.40

62.0±10.40

57.0±12.10

60.0±11.10

Duration of conditions (years)
T2DM duration

Baseline eGFR,
MDRD (mL/min)

Glycaemic outcomes

Week 24

HbA1c change
(%)

−0.27±1.09

−0.20±1.26

(mmol/mol)

−3.0±11.90

After adjustment for baseline HbA1c
LS mean HbA1c change
(%±SEM)
−0.23±0.03

Week 48
−0.21±0.97
(n=213)
−2.30±10.60

0.10±0.96

0.0±0.79

−2.20±13.80

−0.25±0.84
(n=249)
−2.70±9.20

1.10±10.50

0.0±8.60

−0.27±0.07

−0.29±0.07

−0.32±0.07

0.10±0.06

0.10±0.13
20

(mmol/mol±SEM)

−2.50±0.30

−3.00±0.80

−3.20±0.80

−3.50±0.80

1.10±0.70

1.10±1.40

Values are expressed as mean±SD or SEM (for adjusted HbA1c change). Patients with CKD defined as <60 mL/min/1.73m2 and without CKD as eGFR
≥60 mL/min/1.73m2. *Young: <70 years; **Old: ≥70 years.
CKD, chronic kidney disease; DME, diabetic macular oedema; eGFR, estimated glomerular filtration rate; HbA1c; glycated haemoglobin; LS, least squares;
MDRD, modification of diet in renal disease; SEM, standard error mean; SD, standard deviation; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes
mellitus
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