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professionals involved in the care of diabetes, formulated
the first joint guidelines on the treatment of type 2 diabetes
in 2021"2, This guideline, aimed at providing a reference
for pharmacological and non-pharmacological treatment of
type 2 diabetes in adults, was directed to physicians, nurses,
dietitians and educators working in Diabetes specialist clin-
ics, general practitioners, nurses and dietitian working in ter-
ritorial services or private offices, and patients with diabetes.

In this first update, the guideline panel verified the need
to modify, update, add or remove clinical questions, and the
opportunity of modifying the outcomes of interest and their
relative relevance. In case of changes in clinical questions
and/or critical outcomes, the whole process of evidence
review and development of recommendation was performed
anew. In all other cases, the evidence review team reviewed
and updated all systematic reviews (using the same search
strings) for each outcome of individual question previously
published!?, verifying whether new evidences modified the
risk/benefit ratio or the overall quality of evidences to the
extent of modifying the formulation of a recommendation,
of its strength or of the quality of evidence.

The following areas were assessed: therapeutic goals,
nutritional therapy, physical exercise, educational pro-
grams, pharmacological treatment, glucose monitoring. All
the interventions considered are usually reimbursed, with
some regional differences for glucose monitoring devices
and nutritional therapy. The recommendations presented in
this update have been formulated on the basis of available
evidence, independent of current reimbursement policies,
and are designed as indications for healthcare professionals
in charge of diabetes treatment, primarily based on clinical
needs of people with diabetes and considering the existing
organization of healthcare. These recommendations apply
to outpatients, either in primary care or at specialist referral.

The implementation of the Guideline will be pursued
through their dissemination, performed by:

1) Scientific Societies, using their websites and official
journals and organizing specific activities of continuous
medical education; 2) Regional healthcare systems.

METHODS FOR GUIDELINE DEVELOPMENT

The present update was developed following the methods
described in the Manual of the National Guideline System
(http://www.snlg-iss.it) as previously reported'-2.

SUMMARY OF RECOMMENDATIONS

1. Treatment targets

1.1 A target HbA1lc between 49 mmol/mol (6.6%) and
58 mmol/mol (7.5%) is recommended for patients with
type 2 diabetes treated with drugs capable of inducing
hypoglycemia.

Strength of the recommendation: strong. Quality of evi-
dence: low.

1.2.1 A target HbAlc below 53 mmol/mol (7%)
is recommended for patients with type 2 diabetes
treated with drugs which are not capable of inducing
hypoglycemia.

Strength of the recommendation: strong. Quality of evi-
dence: low.

1.2.2 A target HbAlc of 48 mmol/mol (6.5%) or
lower is suggested for patients with type 2 diabetes
treated with drugs which are not capable of inducing
hypoglycemia.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

2. Nutritional therapy

2.1 Structured Medical Nutrition Therapy is suggested
for the treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: low.

2.2 We suggest a balanced (Mediterranean) diet,
rather than a low-carbohydrate diet, for the treatment
of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: low.

2.3 We suggest to prefer low- glycemic, rather than
high-glycemic-index nutrients, for the treatment of type
2 diabetes.

NEW RECOMMENDATION Strength of the recom-
mendation: weak. Quality of evidence: low.

3. Physical exercise

3.1 We suggest regular physical exercise for the treat-
ment of type 2 diabetes.

Strength of the recommendation: strong. Quality of evi-
dence: moderate.

3.2 We suggest to prefer a threshold of 150 min per
week for aerobic training in the treatment of type 2
diabetes.

MODIFIED RECOMMENDATION Strength of the
recommendation: weak. Quality of evidence: very low.

3.3 There is no evidence to prefer combined (aerobic
and resistance) training, rather than aerobic training
alone, in the treatment of type 2 diabetes.

MODIFIED RECOMMENDATION Strength of the
recommendation: weak. Quality of evidence: very low.

4. Educational therapy

4.1 We suggest structured educational therapy for the
treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.
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4.2 We suggest grouped-based educational programs,
rather than individual, for the treatment of type 2
diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

5. Pharmacological treatment

5.1 We recommend the use of metformin as a first-
line long-term treatment in patients with type 2 diabetes
without previous cardiovascular events and chronic renal
failure. SGLT-2 inhibitors or GLP-1 receptor agonists
are recommended as second-line treatments. Pioglita-
zone, DPP-4 inhibitors, acarbose, and insulin should be
considered as third-line treatments. Sulfonylureas and
glinides should not be recommended for the treatment
of type 2 diabetes (Fig. 1)

MODIFIED RECOMMENDATION Strength of the
recommendation: strong. Quality of evidence: moderate.

5.2. We suggest the use of metformin and SGLT-2
inhibitors as a first-line long-term treatment in patients
with type 2 diabetes and eGFR < 60 ml/min, without pre-
vious cardiovascular events/heart failure. GLP-1 recep-
tor agonists are recommended as second-line treatments.
Pioglitazone, DPP-4 inhibitors, acarbose, and insulin
should be considered as third-line treatments. Sulfony-
lureas and glinides should not be recommended for the
treatment of type 2 diabetes (Fig. 1).

NEW RECOMMENDATION Strength of the recom-
mendation: weak. Quality of evidence: very low.

5.3. We recommend the use of metformin, SGLT-2
inhibitors, or GLP-1 receptor agonists as first-line long-
term treatment in patients with type 2 diabetes with pre-
vious cardiovascular events and without heart failure.
DPP-4 inhibitors, pioglitazone, acarbose, and insulin
should be considered as second-line treatments. Sulfo-
nylureas and glinides should not be recommended for
the treatment of type 2 diabetes (Fig. 1).

MODIFIED RECOMMENDATION Strength of the
recommendation: strong. Quality of evidence: moderate.

5.4. We recommend the use of metformin, SGLT-2
inhibitors, or GLP-1 receptor agonists as first-line long-
term treatment in patients with type 2 diabetes with pre-
vious cardiovascular events and without heart failure.
DPP-4 inhibitors, pioglitazone, acarbose, and insulin
should be considered as second-line treatments. Sulfo-
nylureas and glinides should not be recommended for
the treatment of type 2 diabetes (Fig. 1).

MODIFIED RECOMMENDATION Strength of the
recommendation: strong. Quality of evidence: moderate.

5.5 We suggest the use of prandial insulin analogues
for patients with type 2 diabetes needing treatment with
prandial insulin.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

5.6 We recommend the use of long-acting basal insulin
with longer, instead or shorter duration, for all patients
with type 2 diabetes needing treatment with basal insulin.

NEW RECOMMENDATION Strength of the recom-
mendation: weak. Quality of evidence: very low.

. Y4 Y4
No cardiovascular Previous Heart
'event, no heart cardiovascular event, failur
failure, and eGFR= 60 no heart failure, ailure
ml/min
g J\ J \_
- N D@ D
Metformin } L Metformin? }[ SGLT2i SGLT2i
\ J J
P - Met. GLP1RA | SGLT-2i - ~
SGLT2i ]{ GLP1RA } { GLP1RA Met.2 }‘ GLP1RA
\ &
e ™ Y
DPP4iJ[Acar. [ Pio. J[ Ins. ] {DPMI}{ Acar}{ Pio. J{ Ins. DPP4I}{ Acar. }{ Pio. ]{ Ins. DPP42 ][ Acar. }L Insulin
S Y, |

12 If metformin is not contraindicated.

3With the exception of saxagliptin which is not indicated for patients with heart failure.
The recommendation for patients with eGFR< 60ml/min is weak (few studies on this population) and therefore is written with a lighter type

We recommend to deprescribe sulfonylureas and glinides.

Fig. 1 Therapeutic algorithm for the pharmacological treatment of type 2 diabetes
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5.7 We suggest the use of prandial insulin analogues
for patients with type 2 diabetes needing treatment with
prandial insulin.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

5.8 The routine use of continuous subcutaneous insu-
lin infusion in inadequately controlled patients with type
2 diabetes is not recommended.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

6. Glycemic monitoring

6.1 We suggest to structure (with a pre-defined scheme
of required tests) capillary blood glucose self-monitoring
in the treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

6.2 We do not suggest a continuous glucose monitoring
(continuous or on demand) rather than self-monitoring
blood glucose in patients with type 2 diabetes on basal-
bolus insulin therapy.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

1. THERAPEUTIC TARGETS

1.1 HbA1c target in patients treated with drugs induc-
ing hypoglycemia

Question: Which is the target HbA1c in patients with type
2 diabetes who are not treated with drugs capable of induc-
ing hypoglycemia (insulin, sulfonylureas, glinides)?

Population People with type 2 diabetes
treated with hypoglycemia-
inducing drugs

Intervention Intensified glucose control

Comparison Standard glucose control

Outcome Diabetic complications

Setting Outpatient

Relevant outcomes
Outcome Rel- Critical
evance
1-9

Microvascular complications 9 Yes

All-cause mortality 8 Yes

Severe hypoglycemia 8 Yes

Cardiovascular complications 7 Yes

Symptoms of diabetes 2 No

RECOMMENDATION:

A target HbAlc between 49 mmol/mol (6.6%) and
58 mmol/mol (7.5%) is recommended for patients with

type 2 diabetes treated with drugs capable of inducing
hypoglycemia.

Strength of the recommendation: strong. Quality of evi-
dence: low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines'?.

1.2 HbAlc target in patients treated with drugs not
inducing hypoglycemia

Question: Which is the target HbAlc in patients with type
2 diabetes who are not treated with drugs capable of induc-
ing hypoglycemia (insulin, sulfonylureas, glinides)?

Population People with type 2 diabetes not
treated with hypoglycemia-induc-
ing drugs

Intervention Intensified glucose control

Comparison Standard glucose control

Outcome Diabetic complications

Setting Outpatient

Relevant outcomes

Outcome Relevance (1-9)  Critical
Microvascular complications 9 Yes
All-cause mortality 8 Yes
Cardiovascular complications 7 Yes
Severe hypoglycemia 2 No
Symptoms of diabetes 2 No

RECOMMENDATION:

A target HbAlc below 53 mmol/mol (7%) is recom-
mended for patients with type 2 diabetes not treated with
drugs capable of inducing hypoglycemia.

Strength of the recommendation: strong. Quality of evi-
dence: low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines?.

RECOMMENDATION (1.2):

A target HbAlc of 48 mmol/mol (6.5%) or lower is
suggested for patients with type 2 diabetes treated with
drugs that are not capable of inducing hypoglycemia.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. The panel confirmed question and out-
comes of interest. In the previous version, no randomized
trials assessed the effect of reaching and maintaining
HbA1c <48 mmol/mol with drugs not capable of inducing
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hypoglycemia. The ERT have retrieved one trial® not mod-
ifying the strength and quality of this recommendation
(Fig. 1-3). For further details, please see the previous ver-
sion of these guidelines'=.

EVIDENCES

This recommendation is based on results of a meta-
analysis on this issue®, which has been updated (using the
same search string) up to 20/05/2022, retrieving a further
new trial®. For further details, please see the previous ver-
sion of the present guideline® and Supplementary Materi-
als (Fig. 1-3 and Table 1).

2. NUTRITIONAL THERAPY

2.1 Structured Medical Nutrition Therapy vs
unstructured nutritional advice

Question: Is Medical Nutrition Therapy (MNT, com-
posed of nutritional assessment, diagnosis, intervention,
and monitoring) preferable to simple nutritional recom-
mendations for diabetes control in people with type 2
diabetes?

Population People with type 2 diabetes
Intervention Structured Medical Nutrition
Therapy
Comparison Unstructured nutritional advice
Outcome Glucose control
Setting Outpatient
Relevant outcomes
Outcome Rel- Critical
evance
(1-9)
Medium- and long-term HbAlc 7 Yes
Body mass index 7 Yes
Treatment adherence 6 No
Patient’s preferences 6 No
Lipid profile 5 No
Hypoglycemia 3 No
Renal function 2 No
RECOMMENDATION:

Structured Medical Nutrition Therapy is suggested
for the treatment of type 2 diabetes

Strength of the recommendation: weak. Quality of evi-
dence: low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines'.

EVIDENCES

This recommendation is based on results of a meta-

analysis on this issue*, which has been updated (using the

@ Springer

same search string) up to 20/05/2022, retrieving no further
new trials. For further details, please see the previous ver-
sion of the present guideline!-?.

2.2 Low-carbohydrate vs balanced (Mediterranean)
diet

Question: Are low-carbohydrate diets more effective
than balanced (Mediterranean) diets for glucose control
in people with type 2 diabetes?

Population People with type 2 diabetes
Intervention Low-carbohydrate diet
Comparison Balanced (Mediterranean) diet
Outcome Glucose control

Setting Outpatient

Relevant outcomes

Outcome Relevance (1-9)  Critical
Medium- and long-term HbAlc 7 Yes
Body mass index 7 Yes
Treatment adherence 6 No
Patient’s preferences 6 No
Lipid profile 5 No
Hypoglycemia 5 No
Renal function 5 No

RECOMMENDATION:

We suggest a balanced (Mediterranean) diet, rather
than a low-carbohydrate diet, for the treatment of type
2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved, and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines!?. The ERT performed a further systematic
research for trial exploring the effect of the two interven-
tions on the risk of cardiovascular events and/or mortality.
No head-to-head comparison RCTs were retrieved.

EVIDENCES

This recommendation is based on results of a meta-anal-
ysis on this issue’, which has been updated (using the same
search string) up to 20/05/2022, retrieving no further trials.
For further details, please see the previous version of the
present guideline'? and Supplementary Materials (Fig. 4).

2.3 Low- versus high-glycemic-index nutrients

New question: Are low-glycemic-index nutrients more
effective than high-glycemic nutrients for glucose control
in people with type 2 diabetes?

Population People with type 2 diabetes
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Probably yes

The glycemic index
ranks a carbohy-
drate containing
food according

Intervention Low glycemic index
Comparison High glycemic index
Outcome Glucose control
Setting Outpatient
Relevant outcomes
Outcome Rel- Critical
evance
1-9)
Medium- and long-term HbAlc 7 Yes
Body mass index 7 Yes
Treatment adherence 6 No
Patient’s preferences 6 No
Lipid profile 5 No
Hypoglycemia 5 No
Renal function 5 No

RECOMMENDATION:

We suggest to prefer low- glycemic, rather than high-
glycemic-index nutrients, for the treatment of type 2
diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: low.

Justification. There are only few studies enrolling a
relatively low number of patients, showing several small,
but significant, beneficial effects on glucometabolic control
and endpoint body weight in favor of diets using low-gly-
cemic-index nutrients. The low quality of the evidence and
several methodological flaws of the included studies limit
the strength of the present recommendation. The economic
resources needed to implement this recommendation are
trivial; however, no economic evaluations were retrieved on
this issue.

Subgroup considerations. None.

Implementation. The awareness of healthcare profession-
als of the advantages of the use of low-glycemic-index nutri-
ents could be increased by specific educational programs.

Assessment and monitoring. The monitoring of this rec-
ommendation is problematic.

Research priorities. Further trials with good methodo-
logical quality, comparing high versus low glycemic index,
are needed to increase the strength of this recommendation.

ASSESSMENT

Problem
Is the problem a priority?

Additional considera-
tions

Judgment Research evidence

to the amount by
which it raises
blood glucose lev-
els after it is con-
sumed in compari-
son with reference
food (pure glucose
or white bread)®.
Dietary approaches
that target post-
prandial glycemic
excursions through
changes to carbo-
hydrate quality and
quantity of the diet
might have particu-
lar advantages®’

Desirable Effects

How substantial are the desirable anticipated effects?

Research evidence  Additional considera-

tions

Judgment

Small Data derived from
a meta-analysis
recently published®

HbAlc—-0.32
[—0.45;-0.19]%
in favor of low-
glycemic-index
nutrients

BMI-0.38
[—0.64;—-0.16] kg/
m? in favor of low-
glycemic-index
nutrients

Undesirable Effects

How substantial are the undesirable anticipated effects?

Additional considera-
tions

Judgment Research evidence

Trivial None®
Certainty of evidence

What is the overall certainty of the evidence of effects?

Judgment Research evidence  Additional considera-
tions
Low Low for HbAlc;
moderate for BMI
Values

Is there important uncertainty about or variability in how much
people value the main outcomes?

Judgment Additional considera-

tions

Research evidence
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No evidence of vari-
ability or uncer-
tainty

HbAlc and BMI are
already considered
among critical
outcomes of the
treatment of type 2
diabetes by scien-
tific societies*°

No important uncer-
tainty or variability

Balance of effects
Does the balance between desirable and undesirable effects favor
the intervention or the comparison?

Additional considera-
tions

Judgment Research evidence

Probably favors the
intervention

Small, but signifi-
cant reduction of
HbAlc and BMI in
favor of diet using
low-glycemic-
index nutrients
Resources required
How large are the resource requirements (costs)?
Additional considera-
tions

Judgment Research evidence

Trivial No additional costs

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements
(costs)?

Judgment Additional considera-

tions

Research evidence

No included studies ~ No studies explored

this issue
Cost-effectiveness
Does the cost-effectiveness of the intervention favor the interven-
tion or the comparison?
Additional considera-
tions

Judgment Research evidence

No included studies ~ No studies explored

this issue
Equity
What would be the impact on health equity?
Additional considera-
tions

Judgment Research evidence

No relevant differ-
ences in costs and
accessibility

Probably no impact

Acceptability
Is the intervention acceptable to key stakeholders?

Judgment Research evidence  Additional considera-
tions
Varies The mean con- The acceptability of a
sumption of high low-glycemic-index
glycemic index in diet could be prob-
Italy is higher than  lematic for patients
that recommended with type 2 diabetes
in diets using low- living in Italy due
glycemic-index to the modifications
nutrients'* imposed by this
nutritional approach
Feasibility

Is the intervention feasible to implement?

Judgment Research evidence  Additional considera-
tions
Probably yes No additional
resources are
required
EVIDENCES

There is a recent meta-analysis on this issue, which has
been updated (using the same search string) by the ERT
without retrieving further trials®.

GRADE EVIDENCE TABLE

Certainty assessment No. of patients Effect Certainty Impor-
tance
No. of  Study Risk of Incon-  Indirect- Impreci- Other  Low-gly- Con- Rela-  Absolute
stud-  design bias sistency  ness sion consid- cemic-  trol tive (95% CI)
ies erations index diets 95%
diets CD
Endpoint HbAlc
18 Rand- Not seri- Serious® Not Serious® None 720 745 - MD 0.32% DDOO Critical
omized ous seri- lower Low
trials ous 0.45
lower
t0 0.19
lower)
Endpoint BMI
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Certainty assessment No. of patients Effect Certainty Impor-
No. of Study Risk of  Incon- Indirect- Impreci- Other  Low-gly- Con-  Rela-  Absolute tance
stud-  design bias sistency  ness sion consid- cemic-  trol tive (95% CI)
ies erations index diets  (95%
diets CD
20 Rand- Not seri- Not seri- Not Serious® None 673 690 - MD SEPO Critical
omized ous ous seri- 0.38 kg/ Moderate
trials ous M2
lower
(0.64
lower
t0 0.13
lower)
CI: confidence interval; MD: mean difference. EVIDENCES

Explanations.a. 12 =75%b. Small trials, low overall

number of patients enrolled
3. PHYSICAL EXERCISE

Physical exercise and type 2 diabetes
Question: Should physical exercise be recommended for
diabetes control in patients with type 2 diabetes?

Population People with type 2 diabetes
Intervention Physical exercise
Comparison No intervention
Outcome Glucose control, body
weight, and composition
Setting Outpatient
Relevant outcomes
Outcome Relevance Critical
(1-9)
HbAlIc 8 Yes
Body mass index 7 Yes
Fat mass 7 Yes
Patient’s preferences 6 No
Lipid profile 6 No
Hypoglycemia 6 No
RECOMMENDATION:

We suggest regular physical exercise for the treatment

of type 2 diabetes.

Strength of the recommendation: strong. Quality of evi-

dence: moderate.

Justification. The panel confirmed question and out-
comes of interest. Several new RCTs’™'® have been retrieved
modifying the strength of this recommendation, now rated
“strong”. For further details, please see the previous version

of these guidelines®.

This recommendation is based on results of a meta-anal-
ysis on this issue'®, which has been updated (using the same
search string) up to 20/05/2022, retrieving further new tri-
als. For further details, please see Supplementary Materials
(Fig. 5-7 and Table 2).

3.2 Aerobic physical exercise and duration

Question: Which is the minimum recommended duration
of aerobic physical exercise for diabetes control in patients
with type 2 diabetes?

Population People with type 2 diabetes

Intervention Physical exercise > 150 min/week

Comparison Physical exercise < 150 min/week

Outcome Glucose control, body weight,
and composition

Setting Outpatient

Relevant outcomes

Outcome Rel- Critical
evance
1-9
HbAlc 8 Yes
Body mass index 7 Yes
Fat mass 7 Yes
Patient’s preferences 6 No
Lipid profile 6 No
Hypoglycemia 6 No
RECOMMENDATION:

We suggest to prefer a threshold of 150 min per week
for aerobic training in the treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

@ Springer



1128

Acta Diabetologica (2023) 60:1119-1151

Justification. There are no studies directly comparing
interventions with different goals for weekly exercise. The
available evidence, derived from the indirect comparisons of
trials comparing aerobic training of different duration with
no exercise, is insufficient to detect either benefit or harms.
Several further trials’~'® were retrieved for this update, with-
out modifying the strength and quality of this recommenda-
tion. For further details, please see the previous version of
these guidelines®.

Assessment

Problem

Is the problem a priority?

Additional considera-
tions

Judgment Research evidence

Probably yes In epidemiologi-
cal studies, there
is a relationship
between the
amount of aerobic
exercise (at least
150 min/week) and
health outcomes?.
The identification
of a minimum use-
ful threshold of the
duration of physi-
cal exercise needed
for a therapeutic
effect in type 2 dia-
betes is clinically
relevant

Desirable Effects

How substantial are the desirable anticipated effects?

Additional considera-
tions

Judgment Research evidence

Small After updating the
previous meta-
analysis'® a signifi-
cant lower fat mass
(%) was observed
among patients
allocated to the
intervention group.
No differences in
HbAlc, BMI

Undesirable Effects
How substantial are the undesirable anticipated effects?

Additional considera-
tions

Judgment Research evidence

No relevant risk
associated with
physical exercise
duration was
detected in avail-
able RCTs, even
after updating the
previous meta-
analysis®

Trivial

@ Springer

Certainty of evidence
What is the overall certainty of the evidence of effects?

Judgment Research evidence  Additional considera-
tions
Very low Very low for all criti-
cal outcomes
Values

Is there important uncertainty about or variability in how much
people value the main outcomes?

Additional considera-
tions

Judgment Research evidence

No evidence of vari-
ability or uncer-
tainty

HbAlc and BMI are
already considered
among critical
outcomes of the
treatment of type
2 diabetes by scien-
tific societies

No important uncer-
tainty or variability

Balance of effects
Does the balance between desirable and undesirable effects favor
the intervention or the comparison?

Additional considera-
tions

Judgment Research evidence

Probably favors the
intervention

Small but significant
effect on HbAlc

Resources required

How large are the resource requirements (costs)?

Additional considera-
tions

Judgment Research evidence

Trivial No specific evidence
is available on this
issue

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements
(costs)?

Judgment Additional considera-

tions

Research evidence

No specific evidence
is available on this
issue

Very low

Cost-effectiveness
Does the cost-effectiveness of the intervention favor the interven-
tion or the comparison?

Judgment Research evidence  Additional considera-
tions
Probably favors the ~ Small advantage for
intervention HbAlc at no esti-
mated additional
cost
Equity

What would be the impact on health equity?

Judgment Research evidence  Additional considera-
tions
Probably no impact ~ No expected differ-
ences in costs and
accessibility
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Acceptability
Is the intervention acceptable to key stakeholders?

Judgment Research evidence  Additional considera-
tions
Probably yes No specific evidence
is available on this
issue
Feasibility

Is the intervention feasible to implement?

Judgment Research evidence  Additional considera-
tions
Yes No additional costs
or resources are
required
EVIDENCES

This recommendation is based on results of a meta-
analysis on this issue®, which has been updated (using the
same search string) up to 20/05/2022, retrieving further new
trials. For further details, please see the previous version
of the present guideline!> and Supplementary materials
(Figs. 810, Table 3).

Different modalities of physical exercise

Question: Should combined aerobic/resistance training
be preferred to aerobic training only for diabetes control in
patients with type 2 diabetes?

Population People with type 2 diabetes
Intervention Physical exercise

Comparison Combined aerobic/resistance training
Outcome Glucose control

Setting Outpatient

Relevant outcomes

Outcome Relevance (1-9) Critical
HbAlc 7 Yes
Body mass index 6 No

Fat mass 6 No
Patient’s adherence 6 No
Hypoglycemia 3 No
Lipid profile 2 No

RECOMMENDATION:

There is no evidence to prefer combined (aerobic and
resistance) training, rather than aerobic training alone,
in the treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

The preference for combined aerobic and resistance train-
ing based on the greater reduction of HbAlc reported in

some trials, it is not supported by the formal meta-analysis

conducted including the newer available trials retrieved

after updating the previous meta-analysis>°. The inclusion

of newer trials has modified this recommendation.
Assessment

Problem
Is the problem a priority?

Additional considera-
tions

Judgment Research evidence

Aerobic exercise at
least 3 days per
week was recom-
mended by most
guidelines*~%.
Resistance exercise
alone or combined
aerobic and resist-
ance exercise was
recommended
only by a few
guidelines® 7. The
identification of the
best modality of
physical exercise
could be a relevant
problem for the
treatment of type 2
diabetes. Different
types of exercise,
which have dif-
ferential effects on
body composition,
could theoretically
determine different
outcomes in diabe-
tes control®

Probably yes

Desirable Effects
How substantial are the desirable anticipated effects?

Additional considera-
tions

Judgment Research evidence

Small Improvement of:
HbAlc: — 0.1% (not
significant reduc-
tion in favor of
combined exercise)
after updating the
previous meta-
analysis>
Undesirable Effects
How substantial are the undesirable anticipated effects?

Additional considera-
tions

Judgment Research evidence
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No relevant risk
associated with
combined physi-
cal exercise was
detected after
updating the previ-
ous meta-analysis”

Trivial A post hoc analysis of
the trials conducted
for the present
recommendation®”
showed that
combined exercise
did not negatively
affect blood pressure
values at endpoint
(systolic and dias-
tolic blood pressure
vs. aerobic exercise:
—6.1[-10.0, —2.3]
mmHg and — 2.8
[-6.3,0.63] mmHg,
respectively)

Certainty of evidence
What is the overall certainty of the evidence of effects?

Very low No specific evidence
is available on this
issue®!
Cost-effectiveness
Does the cost-effectiveness of the intervention favor the interven-

tion or the comparison?

Additional considera-
tions

Judgment Research evidence

Does not favor either No between-group
the intervention or differences for
the comparison any of the critical
outcomes were
considered
Equity
What would be the impact on health equity?

Judgment Research evidence  Additional considera-
tions

Very low Very low for HbAlc

Values

Is there important uncertainty about or variability in how much
people value the main outcomes?

Additional considera-
tions

Judgment Research evidence

No evidence of vari-
ability or uncer-
tainty

HbAc is already
considered among
critical outcomes
of the treatment
of type 2 diabe-
tes by scientific
societies*~®

No important uncer-
tainty or variability

Balance of effects
Does the balance between desirable and undesirable effects favor
the intervention or the comparison?

Additional considera-
tions

Judgment Research evidence

Neither favors the
intervention nor
comparison

Small and nonsig-
nificant reduction
of HbAlc

Resources required
How large are the resource requirements (costs)?

Judgment Research evidence  Additional considera-
tions
Trivial Similar overall
expenditure
between the two
interventions,

with a reported
advantage on cost
for QALY for com-
bined training®'

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements

(costs)?
Judgment Additional considera-

tions

Research evidence

@ Springer

Judgment Research evidence  Additional considera-
tions
Probably no impact ~ No expected differ-
ences in costs and
accessibility

Acceptability
Is the intervention acceptable to key stakeholders?

Judgment Research evidence  Additional considera-
tions
Probably yes No specific evidence
is available on this
issue
Feasibility

Is the intervention feasible to implement?

Judgment Research evidence  Additional considera-
tions
Yes No additional costs
or resources are
required
EVIDENCES

This recommendation is based on results of a meta-
analysis on this issue®, which has been updated (using the
same search string) up to 20/05/2022, retrieving further
new trials. For further details, please see the previous ver-
sion of the present guideline' and Supplementary Materi-
als (Fig. 11 and Table 4).

4. EDUCATIONAL THERAPY

4.1 Structured educational therapy

Question: Should structured educational therapy be
preferable in comparison with generic advice for diabetes
control in patients with type 2 diabetes?

Population People with type 2 diabetes

Intervention Structured educational therapy

Comparison Non-structured educational
therapy

Outcome HbAlc, hypoglycemia, short-/
medium-term adherence, quality
of life

Setting Outpatient
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Relevant outcomes

Outcome Rel- Critical
evance
(1-9)
HbAlc 8 Yes
Medium-/long-term patient’s adherence 7 Yes
Hypoglycemia 7 Yes
Quality of life 7 Yes
Body mass index 6 No

RECOMMENDATION:

We suggest structured educational therapy for the
treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved, and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines'.

EVIDENCES

This recommendation is based on results of a meta-anal-
ysis on this issue’!, which has been updated (using the same
search string) up to 20/05/2022, retrieving no further trials.
For further details, please see the previous version of the
present guideline'-%.

4.2 Group- and individual-based educational therapy

Question: Should group-based educational therapy be
preferable in comparison with individual therapy for diabe-
tes control in patients with type 2 diabetes?

Population People with type 2 diabetes

Intervention Group-based educational therapy

Comparison Individual-based educational therapy

Outcome HbA 1c, short-/medium-term adher-
ence, quality of life

Setting Outpatient

Relevant outcomes

Outcome Relevance (1-9) Critical

HbAlc 8 Yes

Medium-/long-term patient’s 7 Yes
adherence

Quality of life 7 Yes

Hypoglycemia 6 No

Body mass index 6 No

RECOMMENDATION:

We suggest grouped-based educational programs,
rather than individual, for the treatment of type 2
diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. Justification. The panel confirmed question
and outcomes of interest. No further RCT has been retrieved,
and therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines’.

EVIDENCES

This recommendation is based on results of a meta-
analysis on this issue®?, which has been updated (using the
same search string) up to 20/05/2022, retrieving no further
trials. For further details, including pharmacoeconomic
evaluations, please see the previous version of the present
guideline'?.

5. PHARMACOLOGICAL THERAPY

5.1 Glucose-lowering therapy in patients with type
2 diabetes and no previous cardiovascular events or
chronic renal failure

Which glucose-lowering agents should be considered as
first-, second-, and third-line therapies for glycemic control
in patients with type 2 diabetes and no previous cardiovas-
cular events or chronic renal failure?

Population People with type 2 diabetes
Intervention Glucose-lowering therapy
Comparison Glucose-lowering therapy
Outcome HbAlc, hypoglycemia, medium-/
long-term adherence, mortality;
major cardiovascular events
Setting Outpatient
Relevant outcomes
Outcome Rel- Critical
evance
1-9)
Hypoglycemia 9 Yes
All-cause mortality 8 Yes
Medium-/long-term HbAlc 8 Yes
Quality of life 8 Yes
Major cardiovascular events 7 Yes
Body mass index 7 Yes
Renal function 6 No
Albuminuria 6 No
Hospitalization for heart failure 4 No
Short-term HbAlc 3 No
Genito-urinary infection 3 No
Ketosis 2 No
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RECOMMENDATION:

We recommend the use of metformin as a first-line
long-term treatment in patients with type 2 diabetes
without previous cardiovascular events and chronic
renal failure. SGLT-2 inhibitors or GLP-1 receptor
agonists are recommended as second-line treatments.
Pioglitazone, DPP-4 inhibitors, acarbose, and insulin
should be considered as third-line treatments. Sulfo-
nylureas and glinides should not be recommended for
the treatment of type 2 diabetes.

Strength of the recommendation: strong. Quality of evi-
dence: moderate.

Justification. The panel has modified the question (adding
a statement on chronic renal disease; see above), confirming
outcomes of interest. Several further RCTs have been retrieved
without modifying this recommendation which remained
unaltered. For further details, please see the previous version
of these guidelines?, a recently published meta-analysis?, and
Supplementary materials (Figs. 12—14 and Table 5).

Assessment

Problem
Is the problem a priority?

Additional consid-
erations

Judgment Research evidence

Yes Different guidelines propose
different algorithms for the
pharmacological treatment
of type 2 diabetes. Many
guidelines recommend
metformin as first-line
agents, but others prefer
other agents in the majority
of patients®~2%, Recom-
mendations on second- and
third-line therapies are also
heterogencous23 -2

The preference for a drug
over another depends on its
safety and tolerability, as
well asw its efficacy. Some
side effects (e.g., weight
gain, hypoglycemia, and
gastrointestinal effects)
are common with some
glucose-lowering drugs.
Those adverse effects,
together with the complex-
ity and potential burdens
of therapy, may affect
patients’ quality of life.

In addition, several drugs
have been shown renal

and cardiovascular and/

or nefro-protective effects.
All those factors should be
considered when selecting
a drug, or a combination of
drugs, for the treatment of
an individual patient

@ Springer

Desirable Effects
How substantial are the desirable anticipated effects?

Additional consid-
erations

Judgment Research evidence

The effects on MACE
and all-cause mor-
tality derive from
RCTs performed on
patients with previ-
ous cardiovascular
events

Effects of different classes
of drugs, as reported
in direct comparisons®’
(only statistical significant
results are reported):

52-week HbAlc: compared
to metformin

GLP-1 RA:-0.2%

Acarbose: +0.4%

104-week HbAlIc: com-
pared to metformin

SGLT-2i: - 0.2%

Sulfonylureas: +0.1%

Insulin: +0.4%

Overall effects of different
classes on MACE?®:

Metformina: —40%:;

GLP-1 RA:—11%;

SGLT-2i: — 10%

Pioglitazone: — 15%

Insulino-secretagogues/
SU:+19%

Overall effects of differ-
ent classes on all-cause
mortality:

GLP-1 RA:—12%;

SGLT-2i: — 15%;

Sulfonylureas: + 11%.
Despite the increased risk
of mortality did not reach
statistical significance in
any of the trials consid-
ered, the overall mortality
(combining all the trials
using a meta-analytical
approach) for sulfony-
lureas was higher in
comparison with placebo/
other classes

Quality of life

GLP-1RA are associated
with improved quality
of life in comparison
with DPP-4 inhibitors or
insulin

Undesirable Effects

How substantial are the undesirable anticipated effects?

Additional consid-
erations

Varies

Judgment Research evidence
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Varies Metformin: gastroin-
testinal side effects;
rare cases of lactic
acidosis

Alpha-glucosidase
inhibitors: gastroin-
testinal side effects

Sulfonylureas: weight
gain; hypoglycemia

Pioglitazone: fluid
retention; weight
gain; heart failure;
bone fracture

DPP-4 inhibitors:
suspected pancrea-
titis; rare cases of
pemphigoid

GLP-1RA: gastroin-
testinal side effects;
cholelithiasis;
pancreatitis

SGLT-2 inhibitors:
genito-urinary
infections; rare keto-
acidosis

Insulin: hypoglycemia
and weight gain

Severe hypoglycemia:
Sulphonylureas increase
the risk of hypoglycemia
(OR: 2.7) in comparison
with metformin®’

Certainty of evidence
What is the overall certainty of the evidence of effects?

Judgment Research evidence Additional consid-
erations

Moderate High for MACE (with the

exception of insulin:

moderate);

Moderate for all the other

clinical outcomes

Values

Is there important uncertainty about or variability in how much
people value the main outcomes?

Additional consid-
erations

Judgment Research evidence

No important ~ No evidence of variability
uncertainty or uncertainty
or variability HbAIc, body weight,
severe hypoglycemia,
macrovascular compli-
cations, and mortality
are already considered
among critical outcomes
of the treatment of type
2 diabetes by scientific
societies?? 2029
Balance of effects
Does the balance between desirable and undesirable effects favor
the intervention or the comparison?
Additional consid-
erations

Judgment Research evidence

The balance of effects favor
metformin, GLP-1 RA, and
SGLT-2i over other classes
of drugs, whereas it is unfa-
vorable for sulfonylureas

Varies

Resources required
How large are the resource requirements (costs)?

Judgment Research evidence Additional consid-
erations
Varies Low for metformin, piogl-  Some bioequivalent

molecules could
reduce direct costs for
the most expensive
approaches (i.e., insu-
lin and GLP-1RA)

itazone, sulfonylureas,
acarbose
Moderate for other classes,
higher for GLP-1RA and
insulin
Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements
(costs)?
Judgment Additional consid-
erations

Research evidence

High Several good-quality stud-
ies explored this issue
Cost-effectiveness
Does the cost-effectiveness of the intervention favor the interven-
tion or the comparison?

Judgment Research evidence Additional consid-
erations
Varies The cost-effective evalua-
tion depends on the form
of the drug used
Equity
What would be the impact on health equity?
Judgment Research evidence Additional consid-
erations
Probably no Drugs recommended
impact in the present guide-
line are already con-
sidered as first- and
second-line treatments
for patients without
previous cardiovascular
events in the principal
guidelines? 24 26:29
Acceptability

Is the intervention acceptable to key stakeholders?

Judgment Research evidence Additional consid-
erations
Probably yes No specific evidence is
available on this issue
Feasibility

Is the intervention feasible to implement?

Additional consid-
erations

Judgment Research evidence

Probably yes A large part of patients with
type 2 diabetes in Italy is
already treated with met-
formin, whereas GLP-1
RA and SGLT-2i are still
relatively underutilized
and sulfonylureas still
prescribed®* 262
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EVIDENCES

There is a recent meta-analysis on this issue, which
has been performed for the present update®®. For further
details, including pharmacoeconomic evaluations, please
see also the previous version of this guidelines'?, a recent
published meta-analysis®®, and Supplementary Materials
(Figs. 12—-14 and Table 5).

5.2 Glucose-lowering therapy in patients with type
2 diabetes and chronic renal failure without previous
cardiovascular events

New question: Which glucose-lowering agents should
be considered as first-, second-, and third-line therapies
for glycemic control in patients with type 2 diabetes and
chronic renal failure, without previous cardiovascular
events?

Population People with type 2 diabetes

Intervention Glucose-lowering therapy

Comparison Glucose-lowering therapy

Outcome HbA ¢, hypoglycemia, medium-/long-term
adherence, mortality; major cardiovascular
events

Setting Outpatient

Relevant outcomes.

Outcome Relevance (1-9)  Critical
Hypoglycemia 9 Yes
All-cause mortality 8 Yes
Medium-/long-term HbAlc 8 Yes
Quality of life 8 Yes
Major cardiovascular events 7 Yes
Body mass index 7 Yes
Renal function 6 No
Albuminuria 6 No
Hospitalization for heart failure 4 No
Short-term HbAlc 3 No
Genito-urinary infection 3 No
Ketosis 2 No
RECOMMENDATION:

We suggest the use of metformin and SGLT-2 inhib-
itors as a first-line long-term treatment in patients
with type 2 diabetes and eGFR < 60 ml/min, without
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previous cardiovascular events/heart failure. GLP-1
receptor agonists are recommended as second-line
treatments. Pioglitazone, DPP-4 inhibitors, acarbose,
and insulin should be considered as third-line treat-
ments. Sulfonylureas and glinides should not be recom-
mended for the treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. There are relatively few randomized con-
trolled trials exploring the efficacy and safety of glucose-
lowering agents in patients with chronic renal failure.
Therefore, the present recommendation derives only from
indirect evidences, showing a superiority of SGLT-2 inhib-
itors over the other classes of drugs. GLP-1RA should be
used as second-line treatment. Insulin-secretagogues and
sulfonylureas have detrimental effects in these patients.

The quality of the evidence is very low.

Several good-quality pharmacoeconomic studies showed
that metformin has the lowest direct costs in comparison
with other classes of glucose-lowering agents; moreover,
metformin and SGLT-2 inhibitors, and, to a lesser extent,
GLP-1 receptor agonists have a good cost-effective ratio.

Subgroup considerations. This recommendation pro-
vides more than one option for both second and third-
line therapies. The choice among available options can
be affected by patients' characteristics such as age, renal
failure, body weight, duration of diabetes, comorbid condi-
tions, diabetic complications, etc., or by clinical conditions
(e.g., high degree of hyperglycemia) based on clinicians'
Judgment.

Implementation. Sulfonylureas should not be added to
ongoing therapy; existing treatments with sulfonylureas
should be progressively deprescribed or substitutes with
other therapies irrespective of glycemic control.

The whole medical community should be made aware of
this recommendation to homogenize the therapy for type 2
diabetes in line with evidence-based medicine. Continuing
medical education programs are needed to implement the
knowledge of physicians in this respect.

Assessment and monitoring. The monitoring of adher-
ence to guidelines on the pharmacological treatment of
type 2 diabetes can be implemented through the consulta-
tion of existing databases.
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Assessment

Problem
Is the problem a priority?

Judgment Research evidence

Yes Different guidelines propose different algo-
rithms for the pharmacological treatment

of patients with type 2 diabetes and renal

insufficiency’. However, there are relatively

few randomized controlled trials exploring
the efficacy and safety of glucose-lowering
agents in patients with chronic renal failure

Desirable Effects
How substantial are the desirable anticipated effects?

Judgment Research evidence

Varies Effects of different classes of drugs, as
reported in direct comparisons>’ (only
statistical significant results are reported):

52-week HbAlc: compared to metformin

GLP-1 RA: - 0.2%

Acarbose: +0.4%

104-week HbAlc: compared to metformin

SGLT-2i: — 0.2%

Sulfonylureas: +0.1%

Insulin: +0.4%

Overall effects of different classes on
MACE®:

Metformina: — 48%;

GLP-1 RA: — 11%;

SGLT-2i: — 11%

Overall effects of different classes on all-
cause mortality:

GLP-1 RA: — 11%;

SGLT-2i: — 14%;

Sulfonylureas: + 11%. Although the increased
risk of mortality did not reach statistical
significance in any of the trials considered,
the overall mortality (combining all the
trials using a meta-analytical approach) for

sulfonylureas was higher in comparison with

placebo/other classes
Quality of life
GLP-1RA are associated with improved quality
of life in comparison with DPP-4 inhibitors or
insulin
Undesirable Effects
How substantial are the undesirable anticipated effects?

Judgment Research evidence

Varies Severe hypoglycemia: Sulphonylureas
increase the risk of hypoglycemia (OR: 3.7)

in comparison with metformin®’

Additional considerations

Additional considerations

The effects on MACE and all-cause mortality
derive from RCTs performed on patients with
previous cardiovascular events

Additional considerations

Metformin: gastrointestinal side effects; rare
cases of lactic acidosis

Alpha-glucosidase inhibitors: gastrointestinal
side effects

Sulfonylureas: weight gain; hypoglycemia

Pioglitazone: fluid retention; weight gain; heart
failure; bone fracture

DPP-4 inhibitors: suspected pancreatitis; rare
cases of pemphigoid

GLP-1RA: gastrointestinal side effects; chole-
lithiasis; pancreatitis

SGLT-2 inhibitors: genito-urinary infections;
rare keto-acidosis

Insulin: hypoglycemia and weight gain

@ Springer



1136 Acta Diabetologica (2023) 60:1119-1151

Certainty of evidence
What is the overall certainty of the evidence of effects?

Judgment Research evidence Additional considerations
Low Moderate for MACE (pioglitazone and sulfo-
nylureas);

Low for all the other clinical outcomes
Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgment Research evidence Additional considerations
No important uncertainty or variability No evidence of variability or uncertainty

HbAlc, body weight, severe hypoglycemia,
macrovascular complications, and mortal-
ity are already considered among critical
outcomes of the treatment of type 2 diabetes
by scientific societies>>~2°

Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?
Judgment Research evidence Additional considerations

Varies The balance of effects favor metformin,
GLP-1 RA, and SGLT-2i over other classes
of drugs, whereas it is unfavorable for

sulfonylureas

Resources required

How large are the resource requirements (costs)?

Judgment Research evidence Additional considerations

Varies Low for metformin, pioglitazone, sulfonylu-  Some bioequivalent molecules could reduce
reas, acarbose direct costs for the most expensive approaches

Moderate for other classes, higher for GLP- (i.e., insulin and GLP-1RA)

1RA and insulin

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

Judgment Research evidence Additional considerations
High Several good-quality studies explored this
issue

Cost-effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

Judgment Research evidence Additional considerations
Varies The cost-effective evaluation depends on the

form of the drug used
Equity
What would be the impact on health equity?
Judgment Research evidence Additional considerations
Probably no impact Drugs recommended in the present guideline

are already considered as first- and second-
line treatments for patients without previous
cardiovascular events in the principal

guidelines*3~26
Acceptability
Is the intervention acceptable to key stakeholders?
Judgment Research evidence Additional considerations
Probably yes No specific evidence is available on this issue
Feasibility
Is the intervention feasible to implement?
Judgment Research evidence Additional considerations
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Probably yes A large part of patients with type 2 diabetes
in Italy is already treated with metformin,
whereas GLP-1 RA and SGLT-2i are still
relatively underutilized and sulfonylureas
still prescribed

EVIDENCES
There is a recent meta-analysis on this issue, which has been performed for the present update®®. For further details, please
see also Supplementary materials (Figs. 12—14 and Table 5).

GRADE EVIDENCE TABLE
No. of Risk of Incon- Indi- Impreci- Other Certainty Proportion of events Relative Absolute effects
studies bias sistency rectness sion consid- - effects
erations Intervention  Control (95%
CDh
Composite major adverse renal events
Metformin
Pioglitazone
Insulin-secretagogues
DPP-4i
23,471 (2 Not Not Not Serious® None BDPO  484/11697 521/11774 OR1.08 41per 3 higher
RCTs) seri- seri- seri- MODER- 4.1%) (4.4%) (0.95 1.000 per
ous ous ous ATE to 1.000
1.22) (from 2
lower to
9 higher)
GLP-1 RA
35,464 (4 Not Not Not Not seri- Strong PPPEP  1462/17739  1164/17725  OR0.78 82per 17 lower
RCTs) seri- seri- seri- ous asso- HIGH (8.2%) (6.6%) (0.69 1.000 per
ous ous ous ciation to 1.000
0.87) (from
24 to 10
lower)
SGLT-2i
43,871 (7 Not Serious® Not Not seri- Strong  PEPPP  749/19433 631/24438 OR 0.68 39 per 12 lower
RCTs) seri- seri- ous asso- HIGH (3.9%) (2.6%) (0.56 1.000 per
ous ous ciation to 1.000
0.84) (from
17t0 6
lower)

Alpha-glucosidase inhibitors

Insulin

CI: confidence interval; MD: mean difference;***
“High heterogeneity; "Small trials, low overall number of patients enrolled;
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No. of Risk of Incon-  Indi- Impreci- Other Certainty Proportion of events Relative Absolute effects
studies bias sistency rect- sion consid- - effects
ness erations Intervention Control (95%
CID
End-stage renal disease
Metformin
3625(1  Not Not Not VERY None BDOO  24/3283 2/342 (0.6%) OR 0.80 7 per 1 lower
RCT) seri- seri- seri- serious” LOW (0.7%) (0.19 1.000 per
ous ous ous to 1.000
3.39) (from
6 lower
tol7
higher)
Pioglitazone
Insulin-secretagogues
9658 (2 Seri- Not Not Serious® None BDOO 175414 13/4244 OR 1.34 3 per 1 higher
RCTs) ous® seri- seri- LOW 0.3%) 0.3%) (0.63 1.000 per
ous ous to 1.000
2.83) (from 1
lower to
6 higher)
DPP-4i
37,360 (7 Not Not Not Not serious None DODP  148/19088  139/18272  OR0.95 3 per 3 higher
RCTs) seri- seri- seri- HIGH (0.8%) (0.8%) (0.75 1.000 per
ous ous ous to 1.000
1.20) (from 2
lower to
9 higher)
GLP-1 RA
41,535 (6 Not Not Not Not serious None DOPP 18520726  163/20809 OR 0.82 9 per 2 lower
RCTs) seri- seri- seri- HIGH (0.9%) (0.8%) (0.66 1.000 per
ous ous ous to 1.000
1.01) (from
3 lower
to0
lower)
SGLT-2i
49,875 (6 Not Not Not Not serious  Very PPPP  317/21655  228/28220 ORO0.67 15per  5lower
RCTs) seri- seri- seri- strong HIGH (1.5%) (0.8%) (0.56 1.000 per
ous ous ous associa- to 1.000
tion 0.80) (from
6 lower
to3
lower)
Alpha-glucosidase inhibitors
Insulin
577 (1 Seri- Not Not Serious® None BP0  152/383 91/194 OR 1.34 397 per 72 higher
RCT) ous® seri- seri- LOW (39.7%) (46.9%) 0.95 1.000 per
ous ous to 1.000
1.90) (from
12 lower
to159
higher)

CI: confidence interval; MD: mean difference;
“High heterogeneity; "Small trials, low overall number of patients enrolled.
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No. of Risk of Incon-  Indi- Impreci- Other  Certainty Proportion of events Relative Absolute effects
studies bias sistency rect- sion consid- - effects
ness erations Intervention Control (95%
CI
Renal death
Metformin
3625(1  Notserious Not Not VERY none BDOO 973283 2/342 OR 3 per 3 higher
RCT) seri- seri- serious® LOW (0.3%) (0.6%) 2.14 1.000 per 1.000
ous ous 0.46 (from
to 1 lower
9.94) to 24
higher)
Pioglitazone
Insulin-secretagogues
10,472 (3 Not Not Not Serious® None DGPPO  12/5820 19/4652 OR 2 per 2 higher
RCTs) serious® seri- seri- MODER- 0.2%) 0.4%) 2.02 1.000 per 1.000
ous ous ATE 0.97 (from O
to lower to 7
4.21) higher)
DPP-4i
32,368 (8 Not serious Not Not Not serious None  PPHHD  15/16465 11/15903  OR 1 per 0 lower
RCTs) seri- seri- HIGH (0.1%) (0.1%) 0.87 1.000 per 1.000
ous ous (0.39 (from 1
to lower tol
1.93) higher)
GLP-1RA
26,025 (4 Not serious Not Not Serious®  None  @OHPHO  11/12924 13/13101 OR 1 per 0 higher
RCTs) seri- seri- MODER- (0.1%) (0.1%) 1.19 1.000 per 1.000
ous ous ATA (0.53 (from 0
to lower to 1
2.66) higher)
SGLT-2i
v Not serious Not Not Not serious Very DPPP  317/21655 228/28220 OR 15per  5lower
seri- seri- strong  HIGH (1.5%) (0.8%) 0.67 1.000 per 1.000
ous ous asso- (0.56 (from 6
cia- to lower to3
tion 0.80) lower)

Alpha-glucosidase inhibitors

Insulin

CI: confidence interval; MD: mean difference;

“High heterogeneity; ®Small trials, low overall number of patients enrolled.

No.of  Risk  Inconsistency

studies  of bias

Indi-
rect-
ness

Impre- Other

cision  consid-
erations

Certainty

Proportion of events

Intervention Control

tive
effects
95%
CI)

Rela-  Absolute effects

Worsening albuminuria

Metformin
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No.of  Risk  Inconsistency Indi- Impre- Other Certainty Proportion of events Rela-  Absolute effects
studies  of bias rect-  cision consid- tive —
ness erations effects
95%
CDh
Intervention Control
Pioglitazone
Insulin-secretagogues
DPP-4i
23,471  Not Serious! Not  Seri- Strong @GP 2125/11697 1864/11774 OR 182 per 23
(] seri- seri-  ous? asso- MOD- (18.2%) (15.8%) 0.85 1.000  lower
RCTs)  ous ous ciation ERATA 0.76 per
to 1.000
0.95) (from
37to 8
lower)
GLP-1 RA
42,093  Not Serious! Not Not None DD 1208/21057 1006/21036 OR S57per 10
5 seri- seri-  seri- MOD- (5.7%) (4.8%) 0.81 1.000  lower
RCTs)  ous ous ous ERATA (0.66 per
to 1.000
1.00) (from
19t0 0
lower)
SGLT-2i
42,837  Not Serious! Not Not VERY PPPP 3456/18095 3594/24742 OR 191 per 54
5 seri- seri-  seri- strong  HIGH (19.1%) (14.5%) 0.67 1.000  lower
RCTs)  ous ous ous asso- (0.55 per
ciation to 1.000
0.80) (from
76 to
32
lower)
Alpha-glucosidase inhibitors
Insulin
CI: confidence interval; MD: mean difference; o HbA L. hvooa ) ity of Lf .
%High heterogeneity; ®Small trials, low overall number of utcome ¢ hypoglycemia, quafity of life, morta’ity:
. major cardiovascular events; hospitalization for
patients enrolled. heart failure
5.3 Glucose-lowering therapy in patients with type  Setting Outpatient

2 diabetes and previous cardiovascular events without
heart failure

Which glucose-lowering agents should be considered as
first-, second-, and third-line therapies for glycemic control
in patients with type 2 diabetes and previous cardiovascular
events and without heart failure?

Population ~ People with type 2 diabetes
Intervention  Glucose-lowering therapy
Comparison  Glucose-lowering therapy

@ Springer

Relevant outcomes

Outcome Relevance (1-9)  Critical
Major cardiovascular events 9 Yes
Hospitalization for heart failure 8 Yes
Hypoglycemia 8 Yes
All-cause mortality 9 Yes
Medium-/long-term HbAlc 7 Yes
Quality of life 7 Yes
Body mass index 5 No
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Outcome Relevance (1-9)  Critical

Renal function 6 No

Albuminuria 4 No

Short-term HbAlc 3 No

Genito-urinary infection 3 No

Ketosis 3 No
RECOMMENDATION:

We recommend the use of metformin, SGLT-2 inhibi-
tors, or GLP-1 receptor agonists as first-line long-term
treatment in patients with type 2 diabetes with previous
cardiovascular events and without heart failure. DPP-4

glinides should not be recommended for the treatment
of type 2 diabetes.

Strength of the recommendation: strong. Quality of evi-
dence: moderate.

Justification. The panel has modified the question (sepa-
rating patients with and without heart failure and creating
two different questions), confirming outcomes of interest.
Several further RCTs have been retrieved without modifying
this recommendation which remained unaltered. For further
details, please see the previous version of these guidelines?
and a recent published meta-analysis*® and Supplementary
materials (Figs. 12-14 and Table 5).

s pers s . . . A ment

inhibitors, pioglitazone, acarbose, and insulin should be SSess

considered as second-line treatments. Sulfonylureas and

Problem

Is the problem a priority?

Judgment Research evidence Additional considerations

Yes Specific recommendations for patients with prior cardiovascular
events are provided by some guidelines?>~2°. The absolute risk
of cardiovascular events and all-cause mortality is particularly
increased in patients with type 2 diabetes and established
cardiovascular disease. The risk reduction observed with some
classes of drugs for diabetes could therefore produce very rel-
evant benefits in this subset of patients with diabetes

Desirable Effects

How substantial are the desirable anticipated effects?
Judgment Research evidence

Varies

GLP-1RA: - 0.2%
Acarbose: +0.4%

Additional considerations

Effects of different classes of drugs, as reported in direct com- MACE: no trial was found
parisons®’ (only statistical significant results are reported):
52-week HbAlc: compared to metformin

for alpha-glucosidase
inhibitors

104-week HbAIc: compared to metformin

SGLT-2i: — 0.2%
Sulfonylureas: +0.1%
Insulin: 4+ 0.4%

Overall effects of different classes on MACE?® ;

Metformina: — 40%;
GLP-1 RA: — 11%;
SGLT-2i: — 15%
Pioglitazone: — 15%

SU/insulin secretagogues: + 19%
Overall effects of different classes on hospitalization for heart

failure®®
SGLT-2i: — 10%
Pioglitazoine: + 30%

Overall effects of different classes on all-cause mortality?®:

GLP-1 RA: — 12%;
SGLT-2i: — 15%;
Sulfonylureas: +12%
Quality of life

GLP-1RA is associated with improved quality of life in compari-
son with DPP-4 inhibitors or insulin®®
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Undesirable Effects
How substantial are the undesirable anticipated effects?

Judgment Research evidence

Varies Severe hypoglycemia: Sulphonylureas increase the risk of hypo-

glycemia (OR: 2.7) in comparison with metformin?’

Certainty of evidence
What is the overall certainty of the evidence of effects?

Judgment Research evidence

Moderate High for MACE (pioglitazone and sulfonylureas);
Moderate for all the other clinical outcomes

Values

Is there important uncertainty about or variability in how much people value the main outcomes?

Judgment Research evidence

No important uncertainty or variability No evidence of variability or uncertainty

HbAIc, body weight, severe hypoglycemia, macrovascular com-
plications, and mortality are already considered among critical
outcomes of the treatment of type 2 diabetes by scientific

societies?> 20

Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?
Research evidence

The balance of effects favors metformin, GLP-1 RA and SGLT-
2i over other classes of drugs, whereas it is unfavorable for
sulfonylureas

Judgment
Varies

Resources required

How large are the resource requirements (costs)?
Judgment Research evidence

Varies Low for metformin, pioglitazone, sulfonylureas, acarbose

Moderate for other classes, higher for GLP-1RA and insulin

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?
Judgment Research evidence
High
Cost-effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

Several good-quality studies explored this issue

Judgment Research evidence

Additional considerations

Metformin: gastrointestinal
side effects; rare cases of
lactic acidosis

Alpha-glucosidase inhibitors:
gastrointestinal side effects

Sulfonylureas: weight gain;
hypoglycemia

Pioglitazone: fluid retention;
weight gain; heart failure;
bone fracture

DPP-4 inhibitors: suspected
pancreatitis; rare cases of
pemphigoid

GLP-1RA: gastrointestinal
side effects; cholelithiasis;
pancreatitis

SGLT-2 inhibitors: genito-
urinary infections; rare
keto-acidosis

Insulin: hypoglycemia and
weight gain

Additional considerations

Additional considerations

Additional considerations

Additional considerations

Some bioequivalent
molecules could reduce
direct costs for the most
expensive approaches (i.e.,
insulin and GLP-1RA)

Additional considerations

Additional considerations

@ Springer
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Varies The cost-effective evaluation depends on the drug used; compre-
hensive network meta-analysis exploring the economic implica-
tion of the different approaches are lacking, if we consider the
large availability of options

Equity

What would be the impact on health equity?

Judgment Research evidence

Drugs recommended in the present guideline are already con-
sidered as first- and second-line treatments for patients without
previous cardiovascular events in the principal guidelines**~2°

Probably no impact

Acceptability
Is the intervention acceptable to key stakeholders?

Judgment Research evidence
Probably yes No specific evidence is available on this issue
Feasibility

Is the intervention feasible to implement?

Additional considerations

Additional considerations

Judgment Research evidence Additional considerations
Probably yes A large part of patients with type 2 diabetes in Italy is already
treated with metformin, whereas GLP-1 RA and SGLT-2i are
still relatively underutilized and sulfonylureas still prescribed,
despite being less frequently than in the last years
EVIDENCES —
There is a recent meta-analysis on this issue, which has Outcome 5:;;1@ Critical
been performed for the present update®®. For further details, (1-9)
including pharmacoeconomic evaluations, please see also Quality of life 7 Yos
the previous version of this guidelines?, a recent published Body mass index 5 No
meta-analysis?®, and Supplementary materials (Figs. 12—14 Renal function 6 No
and Table 5). Albuminuria 4 No
5.4 Glucose-lowering therapy in patients with type2 ¢ ..\ 3 No
diabetes and heart failure Genito-urinary infection 3 No
Which glucose-lowering agents should be considered as . 3 No
first-, second-, and third-line therapies for glycemic control
in patients with type 2 diabetes and heart failure? RECOMMENDATION:

Population People with type 2 diabetes

Intervention Glucose-lowering therapy

Comparison Glucose-lowering therapy

Outcome HbA ¢, hypoglycemia, quality of
life, mortality; major cardiovas-
cular events; hospitalization for
heart failure

Setting Outpatient

Relevant outcomes

Outcome Rel- Critical
evance
(1-9)
Major cardiovascular events 9 Yes
All-cause mortality 9 Yes
Hospitalization for heart failure 8 Yes
Hypoglycemia 8 Yes
Medium-/long-term HbAlc 7 Yes

We recommend the use of metformin, SGLT-2 inhibi-
tors, or GLP-1 receptor agonists as first-line long-term
treatment in patients with type 2 diabetes with previous
cardiovascular events and without heart failure. DPP-4
inhibitors, pioglitazone, acarbose, and insulin should be
considered as second-line treatments. Sulfonylureas and
glinides should not be recommended for the treatment
of type 2 diabetes.

Strength of the recommendation: strong. Quality of evi-
dence: moderate.

Justification. The panel has modified the question (sepa-
rating patients with and without heart failure and creating
two different questions), confirming outcomes of interest.
Several further RCT has been retrieved without modifying
this recommendation which remained unaltered. For further
details, please see the previous version of these guidelines?,
a recent published meta-analysis®®, and Supplementary
materials (Figs. 12-14 and Table 5).
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Assessment

Problem
Is the problem a priority?

Judgment Research evidence

Yes Specific recommendations for patients with
prior cardiovascular events are provided by
some guidelines?>~2%, The absolute risk of
cardiovascular events and all-cause mortal-
ity is particularly increased in patients with

type 2 diabetes and established cardiovascu-

lar disease. The risk reduction observed with

some classes of drugs for diabetes could
therefore produce very relevant benefits in
this subset of patients with diabetes

The availability of data on specific effects of
some classes of drugs on the incidence of
hospital admission for heart failure suggests
considering separately patients with previ-
ous cardiovascular events and known heart
failure

Desirable Effects
How substantial are the desirable anticipated effects?

Judgment Research evidence

Varies Effects of different classes of drugs, as
reported in direct comparisons>’ (only
statistical significant results are reported):

52-week HbAlc: compared to metformin

GLP-1 RA: - 0.2%

Acarbose: +0.4%

104-week HbAlc: compared to metformin

SGLT-2i: — 0.2%

Sulfonylureas: +0.1%

Insulin: +0.4%

Overall effects of different classes on
MACE®:

Metformina: — 40%;

GLP-1 RA: — 11%;

SGLT-2i: — 15%

Pioglitazone: — 15%

SU/insulin secretagogues: +19%

Overall effects of different classes on hospi-
talization for heart failure>®

SGLT-2i: — 10%

Pioglitazoine: + 30%

Overall effects of different classes on all-
cause mortality>®:

GLP-1 RA: — 12%;

SGLT-2i: — 15%;

Sulfonylureas: +12%

Quality of life

GLP-1RA is associated with improved quality
of life in comparison with DPP-4 inhibitors
or insulin®®

Undesirable Effects

How substantial are the undesirable anticipated effects?

Judgment Research evidence

Additional considerations

Additional considerations

MACE: no trial was found for alpha-glucosi-
dase inhibitors

Additional considerations

@ Springer
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Varies Severe hypoglycemia: Sulphonylureas Metformin: gastrointestinal side effects; rare
increase the risk of hypoglycemia (OR: 2.7)  cases of lactic acidosis
in comparison with metformin?’ Alpha-glucosidase inhibitors: gastrointestinal

side effects
Sulfonylureas: weight gain; hypoglycemia
Pioglitazone: fluid retention; weight gain; heart
failure; bone fracture
DPP-4 inhibitors: suspected pancreatitis; rare
cases of pemphigoid
GLP-1RA: gastrointestinal side effects; chole-
lithiasis; pancreatitis
SGLT-2 inhibitors: genito-urinary infections;
rare keto-acidosis
Insulin: hypoglycemia and weight gain
Certainty of evidence
What is the overall certainty of the evidence of effects?

Judgment Research evidence Additional considerations
Moderate High for MACE (pioglitazone and sulfonylu-
reas);

Moderate for all the other clinical outcomes
Values
Is there important uncertainty about or variability in how much people value the main outcomes?
Judgment Research evidence Additional considerations
No important uncertainty or variability No evidence of variability or uncertainty

HbAlc, body weight, severe hypoglycemia,
macrovascular complications, and mortal-
ity are already considered among critical
outcomes of the treatment of type 2 diabetes
by scientific societies?> 20
Balance of effects
Does the balance between desirable and undesirable effects favor the intervention or the comparison?

Judgment Research evidence Additional considerations

Varies The balance of effects favors metformin,
GLP-1 RA and SGLT-2i over other classes
of drugs, whereas it is unfavorable for

sulfonylureas

Resources required

How large are the resource requirements (costs)?

Judgment Research evidence Additional considerations

Varies Low for metformin, pioglitazone, sulfonylu-  Some bioequivalent molecules could reduce
reas, acarbose direct costs for the most expensive approaches

Moderate for other classes, higher for GLP- (i.e., insulin and GLP-1RA)

1RA and insulin

Certainty of evidence of required resources
What is the certainty of the evidence of resource requirements (costs)?

Judgment Research evidence Additional considerations
High Several good-quality studies explored this
issue

Cost-effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?
Judgment Research evidence Additional considerations
Varies The cost-effective evaluation depends on the
drug used; comprehensive network meta-
analysis exploring the economic implication
of the different approaches are lacking, if we
consider the large availability of options
Equity
What would be the impact on health equity?
Judgment Research evidence Additional considerations
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Probably no impact

Drugs recommended in the present guideline

are already considered as first-and second-
line treatments for patients without previous
cardiovascular events in the principal

guidelines>32

Acceptability

Is the intervention acceptable to key stakeholders?
Judgment Research evidence
Probably yes

Feasibility

Is the intervention feasible to implement?
Judgment Research evidence

Probably yes

Additional considerations

No specific evidence is available on this issue

Additional considerations

A large part of patients with type 2 diabetes

in Italy is already treated with metformin,
whereas GLP-1 RA and SGLT-2i are still
relatively underutilized and sulfonylureas
still prescribed, despite being less frequently

than in the last years

EVIDENCES

There is a recent meta-analysis on this issue; which has
been performed for the present update®®. For further details,
including pharmacoeconomic evaluations, please see also
the previous version of this guidelines?, a recent published
meta-analysis®, and Supplementary materials (Figs. 12—14
and Table 5).

5.5 Treatment with basal insulin

Question: Should basal insulin analogues be preferred to
NPH insulin in insulin-treated patients with type 2 diabetes?

Population People with type 2 diabetes

Intervention Basal insulin analogues

Comparison NPH insulin
Outcome Hypoglycemia
Setting Outpatient
Relevant outcomes
Outcome Rel- Critical
evance
1-9
Hypoglycemia 8 Yes
Quality of life 6 No
HbAlc 2 No
Body mass index 2 No
Ketosis 2 No
RECOMMENDATION:

We recommend the use of basal insulin analogues,
instead of NPH, for all patients with type 2 diabetes need-
ing treatment with basal insulin.

Strength of the recommendation: strong. Quality of evi-
dence: very low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved and

@ Springer

therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines’.

EVIDENCES

This recommendation is based on results of a meta-
analysis®! on this issue, which has been updated (using the
same search string) up to 01/03/2022, retrieving no further
trials. For further details, please see the previous version
of the present guideline'*.

5.6 Choice of long-acting basal insulin

Question: Should long-acting basal insulin with longer
duration (glargine U300 and degludec) be preferred to
long-acting basal insulin with shorter duration (detemir
and glargine U100) in patients with type 2 diabetes need-
ing treatment with basal insulin?

Population People with type 2 diabetes

Intervention Long-acting basal insulin with longer duration
Comparison Long-acting basal insulin with shorter duration
Outcome Hypoglycemia

Setting Outpatient

Relevant outcomes

Outcome Relevance (1-9) Critical

Hypoglycemia 8 Yes

Quality of life 6 No

HbAlc 2 No

Body mass index 2 No

Ketosis 2 No
RECOMMENDATION:

We recommend the use of long-acting basal insu-
lin with longer, instead or shorter, duration, for all
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patients with type 2 diabetes needing treatment with
basal insulin.

Strength of the recommendation: strong. Quality of evi-
dence: very low.

Justification

There are several RCT showing that the use of long-
acting basal insulin with longer duration of action is asso-
ciated with a lower hypoglycemic risk and lower weight
gain. The quality of the evidence is moderate due to some

methodological flaws of the included trials (open-label
studies) and high heterogeneity for some critical outcomes.

Pharmacoeconomic studies showed that direct costs
of drugs are generally increased with newer formulations
despite the cost-effectiveness ratio generally suggest good
value for money because of the implication in terms of
both QALY and the effects on the risk of events, weight
gain etc.; the availability of biosimilars contains the cost
of out-of-patent insulin analogues.

Assessment
Problem
Is the problem a priority?
Judgment Research evidence Additional considerations
Yes Hypoglycemia has a major impact on quality
of life of insulin-treated patients”, and it
represents a major obstacle for attaining
desired glycemic goals
Available data suggest that different long-
acting insulin formulations are associated
with different risk of hypoglycemia in type 2
diabetes®> 3
Desirable Effects

How substantial are the desirable anticipated effects?

Additional considerations

Judgment Research evidence
Large Effects of long-acting basal insulin ana-
logues with longer vs shorter duration
Total hypoglycemia: -32%
Nocturnal hypoglycemia: -31%
No significant effect on severe hypoglycemia
Undesirable Effects

How substantial are the undesirable anticipated effects?
Judgment Research evidence

Trivial

Additional considerations

No relevant increase of any adverse event

reported in clinical trials for the intervention

Vs comparator

Certainty of evidence
What is the overall certainty of the evidence of effects?

Judgment Research evidence Additional considerations
Low Low for total hypoglycemia; moderate for the

other critical outcomes
Values

Is there important uncertainty about or variability in how much people value the main outcomes?

Judgment Research evidence
No important uncertainty or variability

Balance of effects

Additional considerations

No expected uncertainty or variability

Does the balance between desirable and undesirable effects favor the intervention or the comparison?

Judgment Research evidence

Favors the intervention

Additional considerations

The balance of effects of using the interven-

tion instead of comparison is favorable
for the reduction of total and nocturnal

hypoglycemia
Resources required
How large are the resource requirements (costs)?

Judgment Research evidence

Additional considerations
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Varies Relevant direct costs® The introduction of biosimilars reduced the
average cost of out-of-patent long-acting insu-
lin analogues

Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?

Judgment Research evidence Additional considerations
High Several good-quality studies explored this
issue

Cost-effectiveness
Does the cost-effectiveness of the intervention favor the intervention or the comparison?

Judgment Research evidence Additional considerations

Probably favors the intervention Pharmaeconomic studies showed that direct ~ The introduction of biosimilars reduced the
costs of drugs is generally increased with average cost of out-of-patent long-acting insu-
newer formulations although the cost- lin analogues, thus modifying the evaluation
effectiveness ratio generally suggests good on cost-effectiveness ratio

value for money because of the implication
in terms of both QALY and the effects on
the risk of events, weight gain etc.; the avail-
ability of biosimilars contains the cost of
out-of-patent insulin analogues

Equity
What would be the impact on health equity?
Judgment Research evidence Additional considerations
Probably no impact No impact expected (long-acting analogues
with longer duration are already the stand-
ard of care)
Acceptability
Is the intervention acceptable to key stakeholders?
Judgment Research evidence Additional considerations
Probably yes Long-acting analogues with longer duration
are already the standard of care
Feasibility
Is the intervention feasible to implement?
Judgment Research evidence Additional considerations
Yes Long-acting analogues with longer duration

are already the standard of care

EVIDENCES
This recommendation is based on results of an unpub- Relevant outcomes
lished meta-analysis updated up to 01/05/2022 (Supple-
mentary Materials, Figs. 15-17 and Table 6). Outcome Rel-  Critical
5.7 Treatment with prandial insulin a’fg)ce
Question: Should prandial insulin analogues be pre-
ferred to human regular insulin in insulin-treated patients =~ Hypoglycemia 8 Yes
with type 2 diabetes? Quality of life 7 Yes
HbAlc 7 Yes
Population People with type 2 diabetes Patients’ preference 6 No
Intervention Prandial insulin analogues Body mass index 2 No
Comparison Human regular insulin Ketosis 2 No
Outcome HbAIc, Hypoglycemia,
Quality of Life, Patients’ RECOMMENDATION:
preference

We suggest the use of prandial insulin analogues for
patients with type 2 diabetes needing treatment with
prandial insulin.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Setting Outpatient
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Justification. The panel confirmed question and outcomes of interest. No further RCT has been retrieved and there-
fore this recommendation remained unaltered. For further details, please see the previous version of these guidelines?.

EVIDENCES

This recommendation is based on results of a meta-analysis®! on this issue, which has been updated (using the same
search string) up to 01/03/2022, retrieving no further trials. For further details, please see the previous version of the

present guideline?.

5.8 Treatment with continuous subcutaneous insulin infusion.

Question: Should continuous subcutaneous insulin
infusion be preferred in patients with type 2 diabetes not
adequately controlled and treated with multiple daily
injections?

Population People with type 2 diabetes

Intervention Continuous subcutaneous insulin infusion

Comparison Multiple daily injections

Outcome HbAlc, Hypoglycemia, Quality of Life,
Patients’ preference

Setting Outpatient

Relevant outcomes

Outcome Relevance (1-9) Critical
Hypoglycemia 8 Yes
Quality of life 8 Yes
HbAIc 8 Yes
Patients’ preference 6 No
Ketosis 4 No
Body mass index 2 No

RECOMMENDATION:

The routine use of CSII in inadequately controlled
patients with type 2 diabetes is not recommended.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved, and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines?.

EVIDENCES

This recommendation is based on results of a meta-
analysis on this issue*®, which has been updated (using the
same search string) up to 01/03/2022, retrieving no further
trials. For further details, please see the previous version
of the present guideline?.

6. Glucose monitoring

6.1 Structured glucose monitoring

Question: Should structured glucose monitoring be
preferable in comparison with capillary glucose monitor-
ing for diabetes control in patients with type 2 diabetes?

Population People with type 2 diabetes
Intervention Structured glucose monitoring
Comparison Capillary glucose monitoring
Outcome HbAlc
Setting Outpatient
Relevant outcomes
Outcome Rel- Critical
evance
(1-9)
HbAlc 7 Yes
Hypoglycemia 6 No
Patients’ preference 4 No

RECOMMENDATION:

We suggest to structure (with a pre-defined scheme
of required tests) capillary blood glucose self-monitor-
ing in the treatment of type 2 diabetes.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved, and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines?.

EVIDENCES

This recommendation is based on results of a meta-anal-
ysis on this issue®’, which has been updated (using the same
search string) up to 01/03/2022, retrieving no further trials.
For further details, please see the previous version of the
present guideline?.

Subcutaneous continuous glucose monitoring

Question: Should subcutaneous continuous glucose moni-
toring be preferable in comparison with capillary glucose
monitoring for diabetes control in patients with type 2 dia-
betes treated with basal-bolus insulin schemes?

Population People with type 2 diabetes

Intervention Subcutaneous continuous glucose
monitoring

Comparison Capillary glucose monitoring
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Outcome HbA Ic; Hypoglycemia; Patients’
preference
Setting Outpatient
Relevant outcomes
Outcome Rel- Critical
evance
(1-9)
HbAIc 8 Yes
Hypoglycemia 8 Yes
Patients’ preference 7 Yes
RECOMMENDATION:

We do not suggest continuous glucose monitoring
rather than self-monitoring blood glucose in patients
with type 2 diabetes on basal-bolus insulin therapy.

Strength of the recommendation: weak. Quality of evi-
dence: very low.

Justification. The panel confirmed question and out-
comes of interest. No further RCT has been retrieved, and
therefore this recommendation remained unaltered. For
further details, please see the previous version of these
guidelines’.

EVIDENCES

This recommendation is based on results of a meta-anal-
ysis on this issue®®, which has been updated (using the same
search string) up to 01/05/2022, retrieving no further trials.
For further details, please see the previous version of the
present guideline’.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00592-023-02107-x.
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