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If additional cardiorenal risk reduction or glycemic lowering needed If HbA1c above target

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES
ADA/EASD Consensus 2022

Diabetes Care. 2022 Sep 23:dci220034. doi: 10.2337/dci22-0034

+Indicators of high risk
While definitions vary, most

comprise ≥ 55 years of age with 
two or more additional risk 
factors (including obesity, 
hypertension, smoking, 

dyslipidemia or albuminuria)

+CKD
eGFR < 60 ml/min per 1.73 m2

OR
albuminuria (ACR ≥ 3.0 mg/mmol (30 

mg/g)). These measurements may
vary over time; thus, a repeat measure

is required to document CKD
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linee guida SID/AMD 2022

Si raccomanda la deprescrizione di sulfoniluree e glinidi

<
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Patient, Population, Problem

Intervention

Comparison

Outcome

P
I
C
O

what are PICO questions?

literature search
evidence synthesis
(meta-analysis)
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La gestione del paziente adulto con diabete o con iperglicemia ricoverato in 
setting clinico non critico: Le raccomandazioni

in soggetti che richiedono un trattamento insulinico è preferibile avviare una terapia 
insulinica basale o una terapia insulinica multiiniettiva?

• non sono disponibili dati su mortalità, durata della degenza e re-ospedalizzazioni
• con sola basale:

• riduzione significativa dei valori medi di glicemia
• riduzione significativa degli episodi di ipoglicemia

si suggerisce di avviare una terapia insulinica basale rispetto ad una terapia insulinica 
multiniettiva.

Raccomandazione condizionata a favore dell'intervento
Qualità delle prove: bassa.
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La gestione del paziente adulto con diabete o con iperglicemia ricoverato in 
setting clinico non critico: Le raccomandazioni

con necessità di terapia insulinica è preferibile il trattamento insulinico strutturato oppure il 
trattamento "sliding scale"?

• trattamento strutturato è associato a riduzione della glicemia media e durata della 
degenza

• sliding scale riduce il numero di episodi di ipoglicemia

è possibile utilizzare sia un trattamento insulinico strutturato che un trattamento di tipo 
"sliding scale".

Raccomandazione condizionata di non differenza fra l'intervento e il confronto 
Qualità delle prove: molto bassa.
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Grading of

Recommendations,

Assessment,

Development, and

Evaluations

G
R
A
D
E

what GRADE means?
Quality (A, B, C, D)
rate down:
• Risk of bias
• Imprecision
• Inconsistency
• Indirectness
• Publication bias

rate up:
• Large magnitude of effect
• Dose-response gradient
• Reduced confounders

Strength of the recommendation – “We recommend” or “We suggest”
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ESC 23 class of evidence

Marx N, Federici M et al.: European Heart Journal 2023 doi: 10.1093/eurheartj/ehad192
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ESC 2019 treatment algorithm in patients with T2DM

1st choice

add on

Cosentino F. et al.: Eur Heart J 41:255, 2020 doi: 10.1093/eurheartj/ehz486
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Marx N, Federici M et al.: European Heart Journal 2023 doi: 10.1093/eurheartj/ehad192

ESC 23: diabetes drug according to risk
TOD:
target organ disease
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modified from Cosentino F. et al.: Eur Heart J 41:255, 2020 doi: 10.1093/eurheartj/ehz486

ESC 19: diabetes drug according to risk
TOD:
target organ disease
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Very high CV risk Patients with T2DM with:

• Clinically established ASCVD or

• Severe TOD or

• 10-year CVD risk ≥20% using SCORE2-Diabetes
High CV risk Patients with T2DM not fulfilling the very high risk criteria and a:

• 10-year CVD risk 10 to <20% using SCORE2-Diabetes

Moderate CV risk Patients with T2DM not fulfilling the very high risk criteria and a:

• 10-year CVD risk 5 to <10% using SCORE2-Diabetes

Low CV risk Patients with T2DM not fulfilling the very high risk criteria and a:
• 10-year CVD risk <5% using SCORE2-Diabetes

Marx N, Federici M et al.: European Heart Journal 2023 doi: 10.1093/eurheartj/ehad192

ESC 23 diabetes risk categories
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ESC scores
a diabetic patient with 20 yrs of diabetes, HbA1c 10, Chol 180, HDL 50, SBP 130, non-smoking

Marx N, Federici M et al.: European Heart Journal 2023 doi: 10.1093/eurheartj/ehad192

69 yrs old 70 yrs old
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ESC 23: pharmacological management to reduce cardiovascular
or kidney failure risk in patients with type 2 diabetes and CKD

to reduce cardiovascular risk to reduce kidney failure risk
statin-based regimen

class I
ACE-I or ARB

class I

to reduce cardiovascular and kidney failure risk
SGLT-2 inhibitor

class I
BP control

class I
finerenone

class I

for additional glucose control

GLP-1 RA

metformin (if eGFR >30 mL/min/1.73 m2)
DPP-4 inhibitor

insulin

glucose-lowering medications with neutral or no proven cardiovascular benefit

glucose-lowering medications with suggested cardiovascular benefit

Marx N, Federici M et al.: European Heart Journal 2023 doi: 10.1093/eurheartj/ehad192
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October 2020

Topics:
Ch 1. Comprehensive care
Ch 2. Glycemic monitoring and targets
Ch 3. Lifestyle interventions
Ch 4. Antihyperglycemic therapies in 
T2D
Ch 5. Approaches to management

Published as a Supplement

Executive Summary published in Kidney 
International

KDIGO 2020 Clinical Practice Guideline for Diabetes 
Management in CKD
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ADA – KDIGO 2022 consensus

de Boer IH, et al.: Diabetes Care 45:3075, 2022 doi: 10.2337/dci22-0027
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who and when to screen? how to screen?

Initiate evidence-based treatments

Repeat and confirm:
•Evaluate possible temporary or spurious
causes
•Consider using cystatin C and creatinine 
to more precisely estimate GFR
•Only persistent abnormalities define CKD

what to do with a positive result?

T1D Yearly starting 5 years after diagnosis Spot urine ACR

and

eGFRT2D Yearly starting at diagnosis

CKD screening and diagnosis for people with diabetes

what defines CKD diagnosis?
persistent urine ACR ≥30 mg/g

and/or

persistent eGFR <60 mL/min/1.73 m2 

and/or

other evidence of kidney damage

de Boer IH, et al.: Diabetes Care 45:3075, 2022 doi: 10.2337/dci22-0027
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albuminuria categories
A1 A2 A3

<30 mg/g
<3 mg/mmol

30–299 mg/g
3–29 mg/mmol

≥300 mg/g
≥30 mg/mmol

G
FR

ca
te

go
ri
es

(m
L/

m
in

/1
.7

3
m

2 ) G1 ≥90 screen
1

treat
1

treat and refer
3

G2 60-89 screen
1

treat
1

treat and refer
3

G3a 45-59 treat
1

treat
2

treat and refer
3

G3b 30-44 treat
2

treat and refer
3

treat and refer
4+

G4 15-29 treat and refer
3

treat and refer
3

treat and refer
4+

G5 <15 treat and refer
4+

treat and refer
4+

treat and refer
4+

risk of CKD progression, visit frequency, and referral to nephrology 

Low risk (if no other markers of kidney disease, no CKD)
Moderately increased risk

High risk
Very high risk

CKD is classified based on:
•Cause (C)
•GFR (G)
•Albuminuria (A)

refer if:
• eGFR < 30
• eGFR < 45 and micro
• macro

de Boer IH, et al.: Diabetes Care 45:3075, 2022 doi: 10.2337/dci22-0027
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diet exercise

smoking 
cessation weight

lifestyle and self-management
diet exercise smoking cessation weight

first line drug therapy

statinRAS blockade
(HTN)

metformin
(T2D)

SGLT2 inhibitor
(T2D)

diet exercise smoking cessation weight

statinRAS blockade
(HTN)

metformin
(T2D)

SGLT2 inhibitor
(T2D)

statinRAS blockade
(HTN)

metformin
(T2D)

SGLT2 inhibitor
(T2D)

additional drugs with
heart and kidney protection

antiplatelet
therapies
(ASCVD)

ns-MRA
(T2D)

GLP-1 RA
(T2D)

diet exercise smoking cessation weight

statinRAS blockade
(HTN)

metformin
(T2D)

SGLT2 inhibitor
(T2D)

statinRAS blockade
(HTN)

metformin
(T2D)

SGLT2 inhibitor
(T2D)

antiplatelet
therapies
(ASCVD)

ns-MRA
(T2D)

GLP-1 RA
(T2D)

antiplatelet therapies
(ASCVD)

ns-MRA
(T2D)

GLP-1 RA
(T2D)

lipid
management

blood pressure
control

glycemic
control

Practice Point 1.1.1:
Patients with diabetes and chronic 
kidney disease (CKD) should be treated 
with a comprehensive strategy to reduce 
risks of kidney disease progression and 
cardiovascular disease

comprehensive care in patients with diabetes and CKD

Kidney Int 102(5S):S1, 2022 doi: 10.1016/j.kint.2022.06.008
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holistic approach for improving outcomes in patients with 
diabetes and CKD

T2DM only
All patients

first
line

additional
risk-based

Kidney Int 102(5S):S1, 2022
doi: 10.1016/j.kint.2022.06.008
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initiate ACEi or ARB

monitor serum creatinine and potassium
(within 2-4 weeks after starting or changing dose)

normokaliemia >30% increase
in creatinine

• review for causes of AKI
• correct volume depletion
• reassess concomitant medications

(e.g., diuretics, NSAIDs)
• consider renal artery stenosis

<30% increase
in creatinine

increase dose of ACEi or ARB 
or continue on maximally

tolerated dose

reduce dose or stop ACEi or ARB
if mitigation strategies ineffective

hyperkaliemia

• review concurrent drugs
• moderate potassium intake
• consider:

• diuretics
• sodium bicarbonate
• potassium binders

monitoring of creatinine and potassium during ACEi or ARB treatment
dose adjustment and monitoring of side effects

Kidney Int 102(5S):S1, 2022
doi: 10.1016/j.kint.2022.06.008
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Practical provider guide to initiating SGLT2 inhibitors 
in patients with type 2 diabetes and CKD

patient
selection

glycemia

volume

follow-up

Hypoglycemia risk?
•Insulin or sulfonylurea
•History of severe
hypoglycemia

•HbA1c at or below goal

intervention

Volume depletion risk?
•Concurrent diuretic use
•Tenuous volume status
•History of AKI

assessment

If
high

Education:
•Hypoglycemia symptoms
•Glycemia monitoring
Consider insulin/sulfonylurea
dose reduction

Education:
•Volume depletion symptoms
•Consider diuretic dose reduction

•Ask about
hypoglycemia

•Reduce sulfonylurea
or insulin if needed

•Re-assess volume
•Reduce concomitant
diuretic if needed

•Assess adverse effects
•Review knowledge
•Anticipate an acute
drop in eGFR, which is
generally not a reason
to stop the SGLT2
inhibitor

SGLT2 inhibitor
with proven benefits:
•Canagliflozin 100 mg
•Dapagliflozin 10 mg
•Empagliflozin 10 mg

Education:
•Sick day protocol*
•Perioperative care†

•Foot care

Eligible patients:
•eGFR ≥20 ml/min/1.73 m2

High priority features:
•ACR ≥200 mg/g [≥20 mg/mmol]
•Heart failure
Potential contraindications:
•Genital infection risk
•Diabetic ketoacidosis
•Foot ulcers
•Immunosuppression

If
high

practical provider guide to initiating SGLT2 inhibitors
in patients with type 2 diabetes and CKD

Kidney Int 102(5S):S1, 2022 doi: 10.1016/j.kint.2022.06.008
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< 6.5 % < 8.0 %
HbA1c

macrovascular complicationsabsent/minor present/severe

resources for hypoglycemia managementavailable scarce

propensity of treatment to cause hypoglycemialow high

comorbiditiesfew many

hypoglycemia awarenesspresent impaired

CKD G1 CKD G5severity of CKD

long shortlife expectamcy

guiding decisions on individual HbA1c targets

Kidney Int 102(5S):S1, 2022 doi: 10.1016/j.kint.2022.06.008
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SGLT-2i
jump cushion

glucose concentration

SGLT-2i
glucose-lowering

efficacy

low

high

hyperglycemia hypoglycemiaeuglycemia

hi 120 70 low

Giaccari A.: Diabetes Care, in press

no effect

SGLT-2i lose all their efficacy in hypoglycemia
becoming the best companion of insulin treatment

Diap
os

itiv
a p

rep
ara

ta 
da

 ANDREA G
IACCARI e

 ce
du

ta 
all

a S
oc

iet
à I

tal
ian

a d
i D

iab
eto

log
ia.

 

Per 
ric

ev
ere

 la
 ve

rsi
on

e o
rig

ina
le 

si 
pre

ga
 di

 sc
riv

ere
 a 

sid
ita

lia
@

sid
ita

lia
.it



Wanner C et al. N Engl J Med 2016;doi:10.1056/NEJMoa1515920 weeks

EMPAREG: Kidney function (eGFR) over time

12Baseline 4 28 52 94 10880 12266 136 150 164 178 192

empagliflozin 10 mg

placebo

empagliflozin 25 mg

m
l/

m
in

/1
.7

3 
m

2
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Wanner C et al. N Engl J Med 2016;doi:10.1056/NEJMoa1515920

6

5

4

3

2

1

0

empagliflozin

placebo

1 2 3 40

HR 0.54
(95% CI 0.40, 0.75)

p<0.001

pa
tie

nt
s 

w
ith

 e
ve

nt
 (

%
)

years

EMPAREG: composite renal
dialysis, transplant, doubling of creatinine, renal death
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EMPA-KIDNEY: kidney disease progression
dialysis, transplant, eGFR < 10 ml/min, decline ≥ 40%, renal death

0 0.5 1 1.5 2 2.5

10

0
years

Pa
rt

ic
ip

an
ts

 w
ith

 e
ve

nt
 (

%
)

30

20

HR: 0.71
(95% CI: 0.62-0.81
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when and why we should use SGLT-2i
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