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• Clinician:
– Head of the outpatient diabetes clinic, Stockerau Hospital, Lower Austria (public 

hospital)
– Private office as internal medicine/diabetes specialist

• Independent consultant for pharmaceutical companies
– Representing Eli Lilly and Co in RHAPSODY



Agenda
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• Caring for patients with diabetes:
– In the past
– Today
– In the future



Diabetes 1990`s: treatment options
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Diabetes 2021: treatment options
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Caring for patients with type 2 diabetes: 
Tremendous progress (but still formidable challenges)
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• Over the past 15 years, a number of new drugs have been developed and 
approved for clinical use

• These drugs have been tested in clinical trials and shown substantial 
benefits - typically based on a comparison of the average treatment effect



Although mean values (seem to) paint a clear picture 
the individual response may vary substantially
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Average ∆ was 2.7kg

Mac Cornell et al. ADA Poster session 2012

A single 
individual



Caring for patients with type 2 diabetes: 
Tremendous progress but still formidable challenges
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• An individual’s response to any given (pharmacological) intervention is 
largely unknown and difficult to predict

• Therefore, in the clinic, we typically use “clinical judgement” (based on our 
knowledge of the evidence, guidelines and own clinical experience) to 
make specific treatment recommendations/decisions

• Will treatment guidelines improve clinical decision making?
– Yes, but …



EASD/ADA Guidelines to treat diabetes
Example: First injectable (GLP-1 agonist or insulin)
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action, efficacy, and adverse effects
(100,193). The early introduction of basal
insulin is well established, in particu-
lar when HbA1c levels are very high
(.97 mmol/mol [.11%]), symptoms
of hyperglycemia are present, or there
is evidence of ongoing catabolism (e.g.,
weight loss). This constellation of symp-
toms can occur in type 2 diabetes but
suggest insulin deficiency and raise the
possibility of autoimmune (type 1) or
pancreatogenic diabetes in which insu-
lin would be the preferred therapy.
While this remains the usual strategy
for patients when HbA1c levels are very
high, SGLT2 inhibitors (194) and GLP-1
receptor agonists (195) have demon-
strated efficacy in patients with HbA1c
levels exceeding 75 mmol/mol (9%), with
the additional benefits of weight reduc-
tion and reduced risk of hypoglycemia.
Evidence from clinical trials supports

the use of several of the SGLT2 inhibitors
and GLP-1 receptor agonists as add-on
therapy for people with type 2 diabetes
withanHbA1c.53mmol/mol (.7%)and
established CVD (48,51,52). However,
since only 15–20% of patients with
type 2 diabetes conform to the charac-
teristics of patients in these trials, other
clinical features need to be considered
in the majority when selecting second
medications to add to metformin (Figs.
2–6) (149,196–204).
Sulfonylureas and insulin are associ-

ated with an increased risk for causing
hypoglycemia and would not be pre-
ferred for patients in whom this is a
concern. Furthermore, hypoglycemia is
distressing and somay reduce treatment
adherence (Fig. 5). For patients prioritiz-
ing weight loss or weight maintenance
(Fig. 4), important considerations include
the weight reduction associated with
SGLT2 inhibitors and GLP-1 receptor
agonists, the weight neutrality of DPP-4
inhibitors, and the weight gain associ-
ated with sulfonylureas, basal insulin,
and TZDs. An important consideration
for society in general and for many
patients in particular is the cost of
medications; sulfonylureas, pioglita-
zone, and recombinant human insulins
are relatively inexpensive, although
their cost may vary across regions.
Short-term acquisition costs, longer-
term treatment cost, and cost-effective-
ness should be considered in clinical
decision making when data are available
(Fig. 6).

Intensification Beyond Two
Medications

Consensus recommendation

c Intensification of treatment be-
yond dual therapy to maintain
glycemic targets requires consider-
ation of the impact of medication
side effects on comorbidities, as
well as the burden of treatment
and cost.

The lack of a substantial response to one
or more noninsulin therapies should
raise the issue of adherence and, in those
with weight loss, the possibility that the
patient has autoimmune (type 1) or
pancreatogenic diabetes. However, it
is common in people with long-standing
diabetes to require more than two
glucose-lowering agents, often including
insulin. Compared with the knowledge
base guiding dual therapy of type 2 di-
abetes, there is less evidence guiding
these choices (205). In general, inten-
sification of treatment beyond two
medications follows the same general
principles as the addition of a second
medication, with the assumption that the
efficacy of third and fourth medications
will be generally less than expected.
No specific combination has demon-
strated superiority except for those
that include insulin and GLP-1 receptor
agonists that have broad ranges of gly-
cemic efficacy. As more medications
are added, there is an increased risk
of adverse effects. It is important to
consider medication interactions and
whether regimen complexity may be-
come an obstacle to adherence. Finally,
with each additional medication comes
increased costs, which can affect patient
burden,medication-taking behavior, and
medication effectiveness (193,205–211).

While most patients require intensi-
fication of glucose-lowering medica-
tions, some require medication reduction
or discontinuation of medication, partic-
ularly if the therapy is ineffective or is
exposing patients to a higher risk of side
effects such as hypoglycemia or when
glycemic goals have changed due to a
change in clinical circumstances (e.g.,
development of comorbidities or even
healthy aging). A guiding principle is that
for all therapies the response should be
reviewed at regular intervals, including
the impact on efficacy (HbA1c, weight)
and safety; the therapy should be
stopped or the dose reduced if there are

minimal benefits or if harm outweighs
any benefit. In particular, ceasing or reduc-
ing the dose of medications that have
an increased risk of hypoglycemia is im-
portant when any new glucose-lowering
treatment (lifestyle or medication) is
started (Fig. 7) (40). HbA1c levels below
48 mmol/mol (6.5%) or substantially be-
low the individualized glycemic target
should prompt consideration of stopping
or reducing the dose of medications with
risk of hypoglycemia or weight gain.

Addition of Injectable Medications

Consensus recommendation

c In patients who need the greater
glucose-lowering effect of an in-
jectable medication, GLP-1 recep-
tor agonists are the preferred
choice to insulin. For patients
with extreme and symptomatic hy-
perglycemia, insulin is recom-
mended (Fig. 7).

See the “Insulin” and “Basal Insulin”
sections in “Medications for Lowering
Glucose” for more medication details.

Patients often prefer combinations of
oral medications to injectable medications.
The range of combinations available with
current oral medications allows many peo-
ple to reach glycemic targets safely. How-
ever, there is currently no evidence that
any single medication or combination has
durable effects and, for many patients, in-
jectable medications become necessary
within 5–10 years of diabetes diagnosis.

Evidence from trials comparing GLP-1
receptor agonists and insulin (basal, pre-
mixed, or basal-bolus) shows similar or
even better efficacy in HbA1c reduction
(212,213). GLP-1 receptor agonists
have a lower risk of hypoglycemia and
are associated with reductions in body
weight compared with weight gain with
insulin (212,214). Some GLP-1 receptor
agonists allow for once-weekly injec-
tions, as opposed to daily or more often
for insulin. Based on these consider-
ations, a GLP-1 receptor agonist is the
preferred option in a patient with a def-
inite diagnosis of type 2 diabetes who
needs injectable therapy. However, the
tolerability and high cost of GLP-1 re-
ceptor agonists are important limita-
tions to their use. If additional glucose
lowering is needed despite therapy with
a long-acting GLP-1 receptor agonist, the
addition of basal insulin is a reason-
able option (215,216).
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EASD/ADA Consensus to treat diabetes
Example: First injectable
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80 yrs
HbA1c 10.8%

BMI 22.2

46 yrs
HbA1c 9.8%

BMI 38.6
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and GLP-1 receptor agonists as add-on
therapy for people with type 2 diabetes
withanHbA1c.53mmol/mol (.7%)and
established CVD (48,51,52). However,
since only 15–20% of patients with
type 2 diabetes conform to the charac-
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medications to add to metformin (Figs.
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The lack of a substantial response to one
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with weight loss, the possibility that the
patient has autoimmune (type 1) or
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is common in people with long-standing
diabetes to require more than two
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efficacy of third and fourth medications
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cemic efficacy. As more medications
are added, there is an increased risk
of adverse effects. It is important to
consider medication interactions and
whether regimen complexity may be-
come an obstacle to adherence. Finally,
with each additional medication comes
increased costs, which can affect patient
burden,medication-taking behavior, and
medication effectiveness (193,205–211).

While most patients require intensi-
fication of glucose-lowering medica-
tions, some require medication reduction
or discontinuation of medication, partic-
ularly if the therapy is ineffective or is
exposing patients to a higher risk of side
effects such as hypoglycemia or when
glycemic goals have changed due to a
change in clinical circumstances (e.g.,
development of comorbidities or even
healthy aging). A guiding principle is that
for all therapies the response should be
reviewed at regular intervals, including
the impact on efficacy (HbA1c, weight)
and safety; the therapy should be
stopped or the dose reduced if there are

minimal benefits or if harm outweighs
any benefit. In particular, ceasing or reduc-
ing the dose of medications that have
an increased risk of hypoglycemia is im-
portant when any new glucose-lowering
treatment (lifestyle or medication) is
started (Fig. 7) (40). HbA1c levels below
48 mmol/mol (6.5%) or substantially be-
low the individualized glycemic target
should prompt consideration of stopping
or reducing the dose of medications with
risk of hypoglycemia or weight gain.

Addition of Injectable Medications

Consensus recommendation

c In patients who need the greater
glucose-lowering effect of an in-
jectable medication, GLP-1 recep-
tor agonists are the preferred
choice to insulin. For patients
with extreme and symptomatic hy-
perglycemia, insulin is recom-
mended (Fig. 7).

See the “Insulin” and “Basal Insulin”
sections in “Medications for Lowering
Glucose” for more medication details.

Patients often prefer combinations of
oral medications to injectable medications.
The range of combinations available with
current oral medications allows many peo-
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Caring for patients with type 2 diabetes: 
2021 and beyond
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• Better diagnosis of diabetes - from type 1 or 2 to type XYZ/ subtypes - based on:
– Clinical features /phenotype
– Genes/genotype
– Lab measurements/biomarkers

• Better diagnosis should yield precise information about
– Treatment response to pharmacotherapy

• Which drug / combination of drugs should I give?

– Clinical course / progression of the disease
– Risk of complications / co-morbidities

• How aggressively do I need to treat (eg HbA1c tx target)?
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