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ABSTRACT

In 2018, the American Diabetes Association (ADA) and the European Association for the
Study of Diabetes (EASD) published a consensus report on the management of hypergly-
caemia in type 2 diabetes, recommending, amongst others, a patient-centred decision cycle
to prevent complications and optimise quality of life. The PDM-ProValue study program
which focused on the assessment of integrated personalised diabetes management pro-
vided evidence for the efficacy of its implementation. In this comparative review, we iden-
tified the standardised decision cycle as well as individualised patient assessment as the
overarching elements of the ADA/EASD consensus report and the PDM-ProValue study.
The decision cycle, investigated in PDM-ProValue and similarly recommended by the
2018 ADA/EASD consensus report, can benefit diabetes management in persons with type
2 diabetes. This is reflected in improved glycaemic control as well as patient and physician

communication and satisfaction.
© 2019 Published by Elsevier B.V.
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1. Introduction

Diabetes mellitus, a chronic and progressive disease, is a high
burden for patients. Patients with diabetes have a much
higher risk for cardiovascular disease and other complications
and comorbidities [1]. International guidelines support the
treatment of diabetes with specific algorithms such as lifestyle
modifications and tailored therapeutic approaches. In con-
trast to patients with type 2 diabetes (T2DM), insulin therapy
is imperative in patients with type 1 diabetes (T1DM) [2]. Even
though the progressive nature of diabetes, specifically T2DM,
is well known, intensification of therapy is often hindered by
clinical inertia. Reasons for clinical inertia are multifactorial,
occurring at the level of physicians, patients, and/or health
care systems [3]. A retrospective study showed that a substan-
tial proportion of patients with T2DM and poor glycaemic con-
trol waited several years until intensification of therapy was
initiated [4,5]. As intensification of - specifically insulin - treat-
ment is often directed by physicians’ and patients’ choice [6],
factors such as fear of hypoglycaemia and weight gain as well
as objection to using injectable therapy are considered major
causes for clinical inertia [7-9].

Not only clinical inertia but also treatment adherence
plays a considerable role in poor glycaemic control. A system-
atic review in patients with T2DM showed that adherence to
oral antidiabetics (OADs) ranged from 36 to 93%, whilst adher-
ence to insulin therapy was around 62 to 64% [10]. The same
review highlighted that electronic monitoring systems sup-
ported adherence of individual patients [10]. Good adherence
was shown to have a positive impact on glycaemic control,
the rate of hospitalisation events, and the rate of all-cause
mortality [11,12].

Monitoring and treatment of patients with diabetes are the
basis of good disease management. The use of continuous
glucose monitoring (CGM) and insulin pumps has increased
in recent years, especially in young patients with T1DM,
resulting in improvements in glycaemic control. Neverthe-
less, the utilisation of downloaded data by patients is negligi-
ble. In contrast to CGM, other mobile medical applications
have not been adopted frequently [13]. In recent years, stan-
dardised, patient-centred approaches for diabetes manage-
ment have been suggested [6,14]. In 2018, the American

Diabetes Association (ADA), together with the European Asso-
ciation for the Study of Diabetes (EASD), published an
updated version of the consensus report on management of
hyperglycaemia in T2DM [3]. In this commentary, we compare
aspects of the 2018 consensus report with the PDM-ProValue
study which investigated the impact of standardised,
patient-centred diabetes management in clinical practice
and discuss the implementation of such approaches.

2. The 6-step cycle for personalised diabetes
management

To improve diabetes management, a 6-step feedback loop has
been suggested. In this initial cycle for personalised diabetes
management, patients with diabetes receive (1) a structured
education to be informed about glucose measurement in order
to (2) monitor their glycaemic control. (3) Obtained glucose val-
ues are documented and stored and (4) analysed cooperatively
by patients and physicians. (5) Required treatment changes are
initiated and (6) their efficacy assessed on a regular basis [14].
These recurring sequences were suggested to improve gly-
control by supporting the physician-patient-
relationship and their therapeutic decisions with a structured
process and — where possible — with digital technology.

caemic

3. iPDM - PDM-ProValue: Study outcomes

On the basis of the above-mentioned 6-step cycle, the PDM-
ProValue study was designed to evaluate the effect of inte-
grated personalised diabetes management (iPDM) on gly-
control, therapy adaptations, patient-related
outcomes (PROs), clinician satisfaction, and efficiency of out-
patient management processes in patients with T2DM. The
prospective 12-month study program included patients with
T2DM, age > 18 years, HbAlc > 7.5% (58 mmol/mol), with sub-
cutaneous insulin therapy for > 6 months who were willing
and able to follow the study procedure. The medical team
involved in the iPDM process received training based on a
structured curriculum [15,16]. 907 participants met the inclu-
sion criteria (iPDM n = 440; control (CNL) n = 467). Mean age

caemic
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was 64.5 years (CNL 64.9 years) with a mean time since diag-
nosis of 14.4years (CNL 14.3years) and a mean baseline
HbAlc of 8.5% ([69 mmol/mol]; CNL 8.4% [68 mmol/mol]).
The study population was comparable to other trials in
T2DM and overall representative of the average patientin clin-
ical practice [17]. After 12 months, improvement of glycaemic
control (HbAlc reduction) was greater in the iPDM group
(=0.5% [-6 mmol/mol], p < 0.0001) compared to the CNL group
(=0.3% [—4 mmol/mol], p < 0.0001), with a between-group dif-
ference of 0.2% ([2 mmol/mol], p = 0.0324). More participants
of the iPDM group achieved reductions in HbAlc>0.5%
[6 mmol/mol], compared to the CNL group. No (serious)
adverse events were reported during the study period and
the reduction in HbA1lc was more pronounced in participants
with higher baseline HbAlc. In the iPDM group, a higher per-
centage of participants received the recommendation to
adjust their insulin therapy and their behaviour/lifestyle.
Adherence to treatment regimens was also higher in the iPDM
group than in the CNL group. iPDM showed a clear benefit ver-
sus CNL with regard to PROs and physician satisfaction [16].

4. ADA/EASD consensus report 2018

In 2018, ADA and EASD presented an update of their previous
position statement on the management of hyperglycaemia in
adults with T2DM. The consensus report considers literature
published since 2014 and includes aspects of both lifestyle
and therapeutic intervention to recommend adequate man-
agement of T2DM. The most pronounced difference between
the consensus report 2018 and the previous edition is a highly
patient-centred view on the management of T2DM, an early

consideration of comorbidities when choosing treatment
options, and the integration of therapeutic interventions with
proven cardiovascular safety/benefit into the treatment algo-
rithm [3].

5. PDM-ProValue and the ADA/EASD
consensus report 2018: A comparative review

5.1.  Decision cycle
management in T2DM

for  patient-centred  glycaemic

The ADA/EASD decision cycle for patient-centred glycaemic
management in T2DM includes 7 steps to prevent complica-
tions and optimise quality of life: (1) assessment of a patient’s
key characteristics, (2) consideration of specific factors that
impact the choice of treatment, (3) shared decision making
to create a management plan, (4) agreement on the manage-
ment plan, (5) implementing the management plan, (6) con-
tinuous monitoring and support, and (7) review of the
management plan (Fig. 1). Importantly, a regular repetition
of the cycle enables patients with T2DM and their physicians
to improve glycaemic control and overall diabetes manage-
ment. The consideration of comorbidities as well as factors
that might impact choice of treatment before creating a man-
agement plan convey a patient-centred approach rather than
focusing on fixed, predetermined treatment targets only.
Shared decision-making as well as education are very impor-
tant aspects to ensure a patient’s treatment adherence and
empowerment; diabetes self-management, education, and
support (DSMES) is an integral part in establishing and imple-
menting the principles of such a care/management plan.

DECISION CYCLE FOR PATIENT-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

* Review management plan
* Mutual agreement on changes
« Ensure agreed modification of therapy is implemented
in a timely fashion to avoid clinical inertia
e Decision cycle undertaken regularly
(at least once/twice a year)

ONGOING MONITORING AND
SUPPORT INCLUDING: GOALS
OF CARE
e Prevent complications

e Optimise qualtity of life

¥
Al L4

AGREE ON MANAGEMENT PLAN

* Specify SMART goals:
- Specific
- Measurable
- Achievable
- Realistic

« Emotional well-being

e Check tolerability of medication

« Monitor glycaemic status

» Biofeedback including SMBG,
weight, step count, HbA1lc,
blood pressure, lipids

IMPLEMENT MANAGEMENT PLAN

e Patients not meeting goals generally
should be seen at least every 3
month as long as progress is being
made; more frequent contact initially
is often desirable for DSMES

ASCVD = Atherosclerotic Cardiovascular Disease

CKD = Chronic Kidney Disease - Time limited

HF = Heart Failure
DSMES = Diabetes Self-Management Education and Support
SMBG = Self-Monitoring Blood Glucose

ASSESS KEY PATIENT CHARACTERISTICS

e Current lifestyle

e Comorbidities, i.e. ASCVD, CKD, HF

o Clinical characteristics, i.e. age, HbAlc, weight
e Issues such as motivation and depression
 Cultural and socioeconomic context

CONSIDER SPECIFIC FACTORS THAT IMPACT CHOICE OF TREATMENT

« Individualized HbA1c target

e Impact on weight and hypoglycaemia

o Side effect profile of medication

e Complexity of regimen, i.e. frequency, mode of administration
« Choose regiment to optimise adherence and persistence

e Access, cost, and availability of medication

SHARED DECISION MAKING TO CREATE A MANAGEMENT PLAN

e Involves an educated and informed patient
(and their family/caregiver)

* Seeks patient preferences

« Effective consultation includes motivational interviewing, goal setting,
and shared decision making

o Empowers the patient

e Ensures access to DSMES

e Access, cost, and availability of medication

Fig. 1 - Decision cycle for patient-centred glycaemic management in T2DM. “American Diabetes Association [Management of
Hyperglycemia in Type 2 Diabetes, 2018. A Consensus Report by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD), American Diabetes Association, [2018]. Copyright and all rights reserved.
Material from this publication has been used with the permission of American Diabetes Association.”
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Fig. 2 - iPDM, defined as an interactive, 6-step structured intervention process, contains the following components: (1)
structured assessment and patient education, (2) structured and therapy-adapted SMBG, (3) structured documentation, (4)
systematic analysis, (5) personalised treatment, and (6) treatment efficacy assessment.

After implementing a patient’s management plan, not only
treatment targets should be considered regularly when mon-
itoring progress, PROs should also weigh in the process of
review and assessment [3].

In the PDM-ProValue study, iPDM was defined as an inter-
active, 6-step structured intervention process containing the
following components: (1) structured assessment and patient
education, (2) structured and therapy-adapted self-
monitoring of blood glucose (SMBG), (3) structured documen-
tation, (4) systematic analysis, (5) personalised treatment, and
(6) treatment efficacy assessment (Fig. 2).

Both, the PDM-ProValue Study and the recommendations
of the ADA/EASD consensus report strongly focus on
patient-centred management of hyperglycaemia in patients
with T2DM. Similarly to the consensus report, the PDM-
ProValue study highlights a repetitive multi-step cycle to
improve communication and cooperation between patients
and physicians. Even though exact designations vary - all
aspects of the PDM-ProValue approach can be found in the
decision cycle of the ADA/EASD consensus report. Thus,
PDM-ProValue could be considered a test of efficacy of the
ADA/EASD decision cycle. As suggested by the consensus
report, the PDM-ProValue study examined PROs such as treat-
ment satisfaction and verified the impact of iPDM on patient
and physician satisfaction. The ADA/EASD consensus report
addresses clinical inertia and results of the PDM-ProValue
study could show with the fast onset of therapy adaptations
and HbAlc improvements, that some aspects of clinical

inertia may be overcome by adapting diabetes management
to a patient-centred decision cycle.

5.2.  Glucose monitoring

The importance of individualised patient-centred treatment
is a major focus of the consensus report. It is regularly high-
lighted that patient preference, individual glycaemic targets,
and patient history should be predominantly considered
compared to plain efficacy in reducing hyperglycaemia, toler-
ability, and safety. Regular SMBG and CGM are considered a
major support for self-management and medication adjust-
ments. Especially CGM can provide insights into the impact
of lifestyle and medication on glucose level, thus promoting
knowledge, education, and patient empowerment. With
increased digitalisation, utilisation of SMBG and CGM can be
combined with e.g. telemedical approaches to further
improve the patient’s health. Especially CGM-related software
can provide in-depth insights into glucose profiles, trends,
and treatment efficacy. As lifestyle interventions are consid-
ered first-line therapies in individuals with T2DM, they
should be included in the ongoing discussions between physi-
cian and patient. Independent of chosen therapeutic
approach, a regular review of progress is recommended [3].
In the PDM-ProValue study, glucose monitoring was a central
contributor to the iPDM cycle; execution of the six steps was
based on regular SMBG [15,16]. iPDM supported the evaluation
and visualisation of blood glucose measurements and
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physicians assessed the benefit of blood glucose values much
higher in the iPDM group compared to the CNL group [16].

5.3.  Consideration of glucose-lowering medications in
T2DM

Compared to the 2012/2015 consensus report, the recent edi-
tion presented a treatment algorithm for glucose-lowering
medications in T2DM. Apprehensive lifestyle modifications
and metformin remain first-line therapy. Should HbAlc still
be above target, consideration of comorbidities comes into
account. If a patient has established atherosclerotic cardio-
vascular disease (ASCVD) or chronic kidney disease (CKD)
treatment options vary depending on the predominating dis-
ease. If a patient has no established ASCVD or CKD factors
such as a compelling need to minimise hypoglycaemia, a
compelling need to minimise weight gain or promote weight
loss, or costs as major issue may be considered when choos-
ing the treatment [3]. In recent years, many glucose-lowering
medications were tested for cardiovascular safety, with some
showing cardiovascular benefits. The recommended treat-
ment algorithm of the ADA/EASD consensus report mainly
includes glucose-lowering agents with proven cardiovascular
safety/benefit, specifically highlighting the importance of
sodium/glucose co-transporter 2 (SGLT-2) inhibitors and
glucagon-like peptide 1 (GLP-1) receptor agonists in the treat-
ment of patients with T2DM, before initiating insulin therapy.
Insulin therapy should be considered if glycaemic control
remains poor despite dual/triple therapy with OADs and/or
GLP-1 receptor agonists [3].

In the PDM-ProValue study it was observed that iPDM
reinforced recommendations for behavioural/lifestyle modi-
fications, physical activity/exercise, and nutrition coun-
selling, compared to the CNL group. All participants of the
PDM-ProValue study used insulin therapy for a mean of
7 years, rather than OADs or GLP-1 receptor agonists. It
may be possible that the new recommendations of the
ADA/EASD consensus report might lead to a reduction of
the number of insulin treated patients with T2DM [5]. The
iPDM group of the PDM-ProValue study had more frequent
changes in insulin therapy compared to the CNL group.
This was not true for adaptations with regard to OADs -
1/3 of the study population were treated with OADs in addi-
tion to insulin therapy. This should be considered when
translating the efficacy of iPDM to a population with partic-
ipants primarily treated with OADs and/or GLP-1 receptor
agonists.

5.4.  Hypoglycaemia

The ADA/EASD consensus report frequently highlights the
importance of minimising the risk of adverse effects of ther-
apy, such as hypoglycaemia. The report provides a treatment
algorithm specifically supporting the choice of glucose-
lowering medication with regard to a compelling need to min-
imise hypoglycaemia [3]. In the PDM-ProValue study, no dif-
ferences between the iPDM and the CNL group were
observed with regard to the incidence rate ratio of hypogly-
caemic episodes defined as blood glucose level < 70 mg/dl
[3.9 mmol/]] [16].

5.5. Patient-physician relationship

Regular monitoring and support as well as review of patients
is a helpful tool to improve glycaemic control and promote
involvement and active participation of patients in the ther-
apy process. It can also be seen as a burden for patients as
they might feel overly controlled by physicians, governed by
the disease, and the frequent visits may become an imposi-
tion. Physician initiative as well as implementation of
telemedical approaches might be able to prevent or work
against these sentiments. It was shown that the quality of
physician-patient communication is positively associated
with adherence to therapeutic regimens [18]. It could be sug-
gested that positive communication could also reduce fear
and neglect of treatment intensification. Implementing repet-
itive concepts for primary care settings and integrating
telemedical approaches could further improve physician-
patient relationships, by establishing a positive, trust-based
routine based on good communication, frequent visits, and
therapeutic progress as suggested by the ADA/EASD consen-
sus report [3]. One pillar of the PDM-ProValue study was the
focus on improved patient-physician interaction and collabo-
rative decision-making. During training sessions, these topics
were intensively discussed with the physicians. Combining
iPDM with improved patient and physician education and
advancements in clinical decision-making cannot only
improve glycaemic control, as observed in PDM-ProValue,
but also reduce rates of cardiovascular complications, thus
providing a basis for the optimisation of quality of life
[16,19,20].

5.6. Patient satisfaction

Even though PDM-ProValue revealed an increase in patient
satisfaction, it should be considered that a prerequisite for
study inclusion was for the participants to be willing and
able to follow the study protocol [15,16]. This indicates a
participant population with an interest in their diabetes
management and should not be translated to the overall
T2DM population. It would be of interest to investigate
the benefit of iPDM in a more diverse population - not only
with regard to medication but also duration of diabetes, age
and comorbidities. Implementation of iPDM in daily prac-
tice could be used to provide real-world evidence. Treat-
ment satisfaction, which strongly relies on good
communication between patient and physician, likely is a
key contributor to improve clinical outcomes [18,21]. The
ADA/EASD consensus report highlights the importance of
patient satisfaction by suggesting to take patient prefer-
ences, empowerment and emotional well-being into
account [3].

5.7. Key knowledge gaps

The consensus report highlights key knowledge gaps in the
management of patients with T2DM: (1) implementation of
available tools with proven benefit in preventing and treat-
ing diabetes is lacking; (2) paradigms on how to target,
individualise and sustain effects of lifestyle management
and DSMES are needed; (3) pragmatic studies should be
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implemented to provide insights into costs, measures of
patient preference and other PROs to complement clinical
trials. The consensus report also points out the challenge
of clinical inertia, which could be addressed by multidisci-
plinary teams [3].

6. Overarching elements of PDM-ProValue and
the ADA/EASD consensus report 2018: Focus on
individual patient needs

Both, the ADA/EASD consensus report and the PDM-
ProValue study are of great relevance for the management
of hyperglycaemia in patients with T2DM. On the one
hand, the consensus report provides a standardised
approach to improve glycaemic control with regard to
treatment targets and safety. On the other hand, the report
aims at individualising diabetes management. A major part
in this approach is the consideration of a patient’s individ-
ual needs with regard to comorbidities, complexity of reg-
imen and personal preference. Other important patient-
related factors included in the consensus report are access,
cost, and availability of medication or impact on weight
and frequency of hypoglycaemia. It is important to con-
sider that many patients are reserved towards initiation
of insulin therapy. Psychological insulin resistance is often
based on perceptions regarding the nature and conse-
quence of insulin therapy [22-24]. It was discussed that
guidelines supported the reluctance to initiate insulin ther-
apy by advocating insulin therapy as a final strategy [25].
Thus, providing alternative treatment options such as
SGLT-2 inhibitors and GLP-1 receptor agonists can highly
improve a patients overall motivation towards diabetes
management.

7. Conclusion

iPDM can be considered as an implementation of the
patient-centred recommendations of the ADA/EASD con-
sensus report, revealing the effectiveness of a standardised
decision cycle for the management of T2DM. Both, the
new treatment algorithm of the ADA/EASD and iPDM have
a strong focus on personalised and tailored therapeutic
approaches. As suggested by both publications, this may
substantially aid the higher-ranking goal of improvement
of individual glycaemic control. As outline here, imple-
mentation of a patient-centred care and decision cycle
has evident beneficial effects on patient-physician commu-
nication, clinical inertia and more rapid response to neces-
sary therapy adaptations, and overall patient and
physician satisfaction. These aspects must not be
neglected when considering best available treatment
options and play major roles in the individual achieve-
ment of the patients’ personal treatment goals. The
patient-centred treatment cycle emphasised in the ADA/
EASD recommendations is supported by trial data obtained
from PDM-ProValue. More diverse study approaches are
recommended to provide further in-depth insights into
the value of such decision cycles for patient-centred gly-
caemic management in T2DM.
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