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1. RECOMMENDATIONS

A. All patients with diabetic nephropathy should be considered as having
high cardiovascular risk and should undergo treatment to modify all
related risk factors (grade 4A) 1.

B. Blood pressure targets for patients with micro- and macro-albuminuria
should be < 130/80 mmHg (grade 4A) 2.

C. Older DM patients should be screened for kidney disease using yearly
albuminuria measurement (grade 4A) 3.

D. The recommended method to evaluate albuminuria is to measure the
albumin-to-creatinine ratio in a spot urine sample 3. Serum creatinine
should be measured annually independent of urinary albumin levels 1.

E. Estimated glomerular filtration rate (eGFR) should be calculated ac-
cording to the Chronic Kidney Disease Epidemiology Collaboration
(CKD-EPI) equation, in line with international recommendations and
should be assessed at least once a year 3.

F. Drugs associated with lower risk of hypoglycemic events should be
preferred, such as: metformin (if not contraindicated due to reduced
eGFR), DPP-IV inhibitors, SGLT2-i, pioglitazone, GLP-1RA, or their
combinations (grade 2A)  1. If sulfonylureas are to be used, gliclazide
should be preferred because it is associated with a lower risk of hypo-
glycemia compared to other drugs in this class (grade 2A) 1. Although
repaglinide is not excreted by kidney, its use in the elderly should be
avoided because of the lack of studies in geriatric patients and the risk
of hypoglycemia. In addition, the dose of repaglinide should be halved
in patients with CrCl < 30 ml/min. Repaglinide is not indicated in pa-
tients with end-stage kidney disease. Metformin use can be considered
with caution in patients with an eGFR up to 30 ml/min/1.73m2, taking
also into account risk factors for kidney function decline (grade 1A). In
elderly patients treated with metformin, eGFR should be monitored at
least once a year as well as at every dose increase (grade 1A).

2. STRENGTH OF THE RECOMMENDATIONS

The quality of the evidence is high. Recommendations are supported by 
published evidence.

3. SUPPORTING EVIDENCE

See appendix. 
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4. AREAS OF UNCERTAINTY AND FUTURE 
PERSPECTIVES

Recent clinical trials on GLP-1RA and SGLT2 inhibitors 
have shown a significant protective effect of these drugs on 
kidney function, delaying the onset of nephropathy. Howev-
er, evidence in elderly patients is limited and further studies 
are needed. SGLT2 inhibitors should be used with caution 
in the elderly given the risk of urinary and genital infections.

APPENDIX

Diabetic nephropathy occurs in 20-40% of T2DM pa-
tients  3, especially in adults aged >  70 years. Older 
people are generally more affected by renal disorders, 
which are diagnosed in about 25% of people aged 65-
74 years and over 50% of those aged ≥ 70 years  4,5. 
The term “diabetic kidney disease” (DKD) is used to 
describe heterogeneous types of kidney damage that 
can arise during the natural history of DM 6. A reduc-
tion in GFR and/or the presence of increased urinary 
albumin excretion for at least three months are the main 
clinical characteristics of renal damage in DM patients. 
These conditions often occur together but there may 
also be situations where an increase in albuminuria is 
seen without a drop in GFR or where GFR decreases 
without a change in urinary albumin excretion 7. 
DKD can begin with micro-albuminuria, which can then 
progress to macro-albuminuria. Therefore, diabetic ne-
phropathy screening is generally carried out using an as-
sessment of micro-albuminuria and eGFR with validated 
tools such as the Chronic Kidney Disease Epidemiology 
Collaboration (CDK-EPI) 3 equation. In Italy, the prevalence 
of micro- and macro-albuminuria in patients with DM is 
between 27 and 34% 1. Patients with macro-albuminuria 
(≥  300  mg/24  hours) are highly likely to develop end-
stage kidney disease within a few years. A recent meta-
analysis on approximately 30,000 individuals showed that 
variations in albuminuria can be used as a proxy for DKD 
progression  8. Although progression to end-stage kid-
ney disease is a major concern, cardiovascular disease 
(CVD) is another important issue. Indeed, it has long been 
known that kidney failure due to any cause is associated 
with a 2-4 fold increase in the risk of CVD morbidity and 
mortality, independent of the presence of well-established 
CVD risk factors 9. Patients with chronic kidney disease 
are more likely to die from cardiovascular events than 
for end-stage kidney disease. In patients with an eGFR 
≤ 60 mL/min/1.73m2, the risk of experiencing a cardiovas-
cular event may be up to ten times higher than the risk of 
developing end-stage kidney disease 10,11. The risk of car-
diovascular events increases so much that both reduced 
eGFR and increased albuminuria have been recognized 

as independent risk factors for cardiovascular mortality 12. 
In particular, a 0.4  mg/mmol increase in urine albumin/
creatinine ratio (ACR) corresponds to a 5.9% increase in 
the risk of developing a cardiovascular event 13. Patients 
with chronic kidney disease are also at increased risk of 
hypoglycemia 14,15, which further contributes to increased 
cardiovascular mortality and morbidity 16. There are several 
reasons why chronic kidney disease is associated with an 
increase in hypoglycemic events: i) the counterregulatory 
response to hypoglycemia is blunted, and renal gluco-
neogenesis is impaired mainly due to a reduced kidney 
mass that results in a reduced ability to release glucose; 
ii) there is a reduction in the kidney’s insulin clearance ca-
pacity. Reducing the risk of hypoglycemia is one of the 
main therapeutic targets in elderly, frail DM patients, who 
are already at risk of falls. For this reason, particular care 
should be taken when choosing the antidiabetic drugs 
to be used in elderly DM patients with kidney damage. 
Glucose-lowering drugs such as sulfonylureas should be 
avoided, as exacerbating the risk of hypoglycemia may 
increase the occurrence of adverse clinical events (angina, 
arrhythmias, falls). The use of pioglitazone also requires 
careful clinical evaluation, as adverse events, including a 
reduction in bone mass and increased risk of heart failure 
make it a potentially unsuitable pharmacological therapy 
for older persons, especially those over 75 years of age. 
Among the available DPP-4 inhibitors, linagliptin does 
not need dose adjustment because its renal clearance 
is minimal renal, while dosage of others drugs in this 
class that needs to be adjusted according to eGFR. 
Some drugs such as SGLT2-i have a significantly 
positive effect on kidney function. For example, two 
randomized-controlled studies (CANVAS and CRE-
DENCE) have shown that treatment with canagliflozin 
in patients with T2DM leads to a greater reduction in 
annual albuminuria progression and less loss of kidney 
function than placebo 16,17. In addition, the LEADER and 
SUSTAIN-6 studies have shown a potential positive 
effect of Glucagon-Like Peptide-1 Receptor Agonists 
(GLP-1RAs), such as liraglutide and semaglutide, which 
are associated with a 22% reduction in the incidence 
of nephropathy and a 26% decrease in kidney disease 
progression  18,19. The REWIND study reported a 40-
50% reduction in eGFR decline in patients administered 
dulaglutide 20.
The UKPDS study showed that improved blood pres-
sure control is associated with a reduction in diabetic 
nephropathy  21. The use of ACE-inhibitors in patients 
with macro-albuminuria leads to a reduction in the 
progression of albuminuria levels and to slower GFR 
decline  22. Angiotensin receptor blockers (ARBs) have 
also proved to be an effective treatment for diabetic 
nephropathy as their use is associated a lower progres-
sion from micro- to macro-albuminuria 23. 
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This statement is:

☒ Recommendation (supported by published evidence)
☒ Best practice (supported by expert opinion)

Quality of the evidence (in the case of recommendation):

☐ Low 
☐ Moderate
☒ High


