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Glicemia

PA

Lipidi

ACEi/ 
ARB

HbA1c < 58 mmol/mol cercando di ridurre al massimo il 
rischio di ipoglicemie severe. 

Obiettivo <130/80 mmHg

Utilizzare ACEi and/or ARBs per ridurre la proteinuria

Terapia con farmaci ipolipemizzanti

1. National Kidney Foundation. Am J Kidney Dis 2012;60:850;  2. NICE. Clinical guideline: Type 2 diabetes (CG87), May 2009

Una strategia multifattoriale aggressiva è
raccomandata nel diabetico con MRC

...per tutti?

...quando presente

…per ridurre il rischio cardiovascolare
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Glucose-Lowering/Blood Pressure 
/ RAAS-I
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Despite experimental evidence supporting super‐normalization of risk multiple factors, a J‐
curve phenomenon has traditionally curbed renal protection in clinical practice
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Shurrav S, Arch Intern Med. 2011;171(21):1920-1927 

All cause mortality

23 296 people with DM and an eGFR lower than 60.0 mL/min/1.73 m2

Association Between Glycemic Control and Adverse Outcomes 
in People With Diabetes Mellitus and Chronic Kidney Disease 
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From Parving H-H, Am J Kidney Dis 1993
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Blood Pressure reduction conveys renal protection

Diapositiva preparata da FRANCESCA VIAZZI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



In the ADVANCE-BP study, rate of all renal events* significantly associated with 
achieved systolic BP levels (p<0.0001 for trend)

*New-onset microalbuminuria or nephropathy, doubling of serum creatinine to >200 μmol/l, or ESRD 
BP, blood pressure; ESRD, end-stage renal disease; T2D, type 2 diabetes
de Galan B et al. J Am Soc Nephrol 2009;20:883

Lower blood pressure is associated with 
lower frequency of renal events in T2D
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No. of person years
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1431 4266 8974 11983 9138 4942 3470
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Blood Pressure reduction and renal
function: is there a J curve relationship?
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Target blood pressure in chronic kidney disease

Lancet 2015; 386: 1588–98
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21 clinical trials 
78,342 ptz 
4183 ESRD 

Drug-Induced Reduction in Albuminuria Is Associated with 
Subsequent Renoprotection: A Meta-Analysis

REASSURE Consortium

JASN, 2015

Diapositiva preparata da FRANCESCA VIAZZI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Changes in albuminuria and renal outcome in patients
with hypertension and T2D 

Viazzi F, Pontremoli R et al.   
J Hypertens 2018.

“ […] changes in albuminuria translate to changes in risk.”
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12,611 ptz with T2D and HT 
eGFR >60 ml/min independently by albuminuria
4-years f-up
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40 trials 100 354 pts 
T2DM
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10 mmHg  by SBP ≥140 vs <140 at entry
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10 mmHg  by achieved SBP ≥130 vs <130
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19 trials 44 989 pts
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De Cosmo S, Pontremoli R et al, J Hypertens 2016

BP status and the incidence of CKD in patients with 
hypertension and T2DM: The AMD Annals initiative 

● 12,995 patients

● Age: 64±9 years

● Diabetes duration: 
11±8 years

● 59% male 

Diapositiva preparata da FRANCESCA VIAZZI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



BP status and the incidence of CKD in patients with 
hypertension and T2DM: The AMD Annals initiative 

De Cosmo S, Viazzi F et al, J Hypertens 2016 
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Viazzi F, Pontremoli R et al. J Am Heart Assoc 2017

Resistant hypertension and renal outcome in T2DM
The J curve relationship between BP and renal function 
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Resistant hypertension Predicts DKD

29,923 outpatients with T2D, 
hypertension 
eGFR >60 ml/min and no albuminuria
4-years f-up

Viazzi F, et al J Am Heart Assoc. 2017

Reference SBP140mmHg in no aTRH
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2018

…… NO aTRH‐BPC BP 125 ±12/75±8

‐‐‐‐‐‐ NO aTRH‐noBPC BP 145 ±19/80±9 

‐‐‐‐‐‐ aTRH‐BPC  BP 129 ±15/75±8

––––aTRH‐noBPC  BP 150±18/81±9

P<0.001

● 2778 T2D patients
● Age: 65±8 years
● Diabetes duration: 11±8 years
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Cumulative incidence curves by Kaplan‐
Meier of eGFR reduction >30% on the 
basis of aTRH (A) and aTRH and BPC 
status (B) in 2,778 T2D, HT and CKD3 
(between 30 and 60 ml/min) and 
regular visits during a4‐yrs follow‐up

ATRH BP 129 ±15/75±8
ATRH BP 150±18/81±9

NO aTRH BP 125 ±12/75±8
NO aTRH BP 145 ±19/80±9 

NO ATRH BP 142 ±19 / 79±9

ATRH BP 148±19/80±9

Viazzi F et al.,
Kidney Blood Press Res 2018;43:422‐438
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*= p<0.01 

*   # *   #
*= p<0.01 vs No-aTRH with BPC;   # = p<0.01 vs No-aTRH with NoBPC

No-aTRH
BPC

No- aTRH
No-BPC

aTRH
BPC

aTRH
No- BPC

N of ptz 4198 20736 514 4475

Baseline eGFR
(ml/min/1.73m2)

86±14 86±13 83±13 83±13

Resistant hypertension and renal outcome in T2DM
The J curve relationship between BP and renal function   
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15773 T2DM patients randomly selected in Italian outpatient clinics

AER
26.9%

eGFR
<60ml/min/1.732

18.8%

With 
CKD
37.5%

The RIACE Study

Renal dysfunction is common in Italian T2DM Patients
J Hypertens 2011, 29: 1802‐1809
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De Cosmo S, et al., The AMD-Annals Study Group. Nephrol Dial Transplant, 29: 657-662, 2014

Kidney dysfunction and related cardiovascular risk factors among
patients with type 2 diabetes

Clinical features of 120,903 patients with type 2 diabetes: whole sample and 
division according to the presence/absence of albuminuria or low eGFR

10.6% 18.7% 8.2%62.5%
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Distribution of markers of CKD in NHANES participants 
with diabetes, hypertension, CVD & obesity, 2013–2016

Data Source: National Health and Nutrition Examination Survey (NHANES), 2013‐2016 participants age 20 & older. Single‐
sample estimates of eGFR & ACR; eGFR calculated using the CKD‐EPI equation. Abbreviations: ACR, urine 
albumin/creatinine ratio; BMI, body mass index; CKD, chronic kidney disease; SR CVD, self‐reported cardiovascular disease; 
eGFR, estimated glomerular filtration rate; HTN, hypertension.
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Historically, for people at risk of developing DKD, an initial
increase in AER has been linked to a subsequent decline in GFR 

AER

Blood 
pressure

GFR

Normal 
range

Type 1 and type 2 diabetes

Onset of 
type 1 DM

Diagnosis of 
type 2 DM

Duration of diabetes

1. hyperfiltration and 

renal hypertrophy

2. the “silent phase”

3. persistent

microalbuminuria

4. Diabetic

nephropathy

5. ESRD
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DIFFUSE
MESANGIAL INCREASE NODULAR

MESANGIAL INCREASE

MESANGIOLYSISMICROANEURYSMS

Aa IALINOSIS AT VASCULAR 
POLEAA INTIMAL FIBROSIS

DIABETIC
NEPHROPATHY
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Clin J Am Soc Nephrol 24: 1901–1912, 2013

2642 consecutive native renal biopsies at Columbia Renal Pathology Laboratory from 
(Jan‐ Dec 2011), 23% diabetics

(37%) (36%)(26%)
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Clin J Am Soc Nephrol 24: 1901–1912, 2013

36% 27%
63%
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Chronic Kidney Disease (CKD) in the general population: US Renal 
Data System 2014

Prevalence (%) of eGFR <60 in the NHANES population by age & risk factors

2014 USRDS Annual Data Report - accessed at http://www.usrds.org/adr.aspx

*
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Chronic Kidney Disease (CKD) in the general population: US Renal 
Data System 2014

Prevalence (%) of ACR ≥30 in the NHANES population by age & risk factors

2014 USRDS Annual Data Report - accessed at http://www.usrds.org/adr.aspx

*
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Incidence of either ESRD or death in 28,000 patients with 
baseline GFR < 90 ml/min and 3,402 patients

with type 2 DM  and CKD (UKPDS Study)

modified from Keith DS, JAMA 2004
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Patients
n.

DM
%

Follow-up
years

Renal
impairment

Non-albuminuric
renal impairment

UKPDS 
Diabetes 55: 1832-1839, 2006

4,006 100 15 28% 67% (51%)

DCCT/EDIC
Diabetes Care 33: 1536-1543, 2010

1,439 100
(type 1)

19 6.2% 24%

AMD Annals
Diabetes Metab Res Rev 2017

20,464 100
(T1DM)

19 23.5% 49%

MacIsaac RJ et al., 
Diabetes Care 27: 195-200, 2004

301 100 --- 36% 39%

Kramer HJ et al., NHANES III 
JAMA 289: 3273-3277, 2003

1,197 100 --- 13% 36%

Thomas MC et al., NEFRON
Diabetes Care 32: 1497-1502, 2009

3,893 100 --- 23% 55%

Ninomiya T et al., ADVANCE
J Am Soc Nephrol 20: 1813-1821, 2009

10,640 100 --- 19% 62%

Bakris GL et al., ACCOMPLISH
Lancet 375: 1173-1181, 2010

11,482 60 --- 9.5% 47%

Tube SW et al., ONTARGET/ 
TRASCEND
Circulation 123: 1098-1107, 2011

23,422 37 --- 24% 68%

Drury PL et al., FIELD
Diabetologia 54: 32-43, 2011

9,765 100 --- 5.3% 59%

RIACE Study Group, RIACE
J Hypertens 29: 1802-1809, 2011

15,773 100 --- 18.8% 57%

AMD ANNALS
NDT 2015

116,777 100 --- 21% 48%

Is albuminuria a prerequisite for DKD ?
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Normoalbuminuria

Albuminuria

● 17,160 patients
● Age: 64±9 years
● Diabetes duration: 11±8 

years
● 59% male 

eGFR >90 
ALB-
34,3%

eGFR >90 
ALB+
9,9%

eGFR 60-90 
ALB-
43,2%

eGFR 60-90 
ALB+
12,7%

OR=1.0OR=5.24

OR=2.94 OR=1.67

…

2 out of 3 pts with DKD progressing to ESRD 
are non-albuminuric
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ACE inhibitors slow progression of albuminuria and
renal function decline in patients with T2D

35

*p=0.047 vs placebo; †p=0.042 vs placebo
ACE, angiotensin-converting enzyme; CrCl, creatinine clearance; SD, standard deviation; T2D, type 2 diabetes 
Ravid M et al. Ann Intern Med 1998;128:982
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ARBs have demonstrated beneficial impact on 
progression to ESRD 

36
*Exploratory p-value; ARB, angiotensin receptor blocker; BL sCR, baseline serum creatinine; HR, hazard ratio
1. Lewis et al. N Engl J Med 2001;345:851; 2. Menne J et al. J Hypertens 2012;30:811
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RAAS inhibition and renal function: is
there a J curve relationship?
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Changes in albuminuria and renal outcome in patients with 
hypertension and T2D 

Viazzi F, Pontremoli R et al.     
J Hypertens 2018
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Cumulative mortality
according to Screat
increase after RAAS-
blockade
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Attaining multiple treatment targets is associated with 
lower risk of ESRD and related death in T2D

42

~60%
risk reduction

Predefined protocol 
and targets
HbA1c <7% 

BP <130/80mmHg
LDL-C <2.6 mM (100 mg/dL)

Triglyceride <2 mM (177 mg/dL)
Persistence with RAS inhibitors
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<3 treatment targets attained

0.00

Months of follow-up

50

≥3 treatment targets attained

40

30

20

10

0

5.00 10.00 15.00 20.00 25.00

RR 0.43
95% CI 0.21, 0.86

*Death and/or ESRD, defined as the need for dialysis, or plasma creatinine level 500 µmol/l
BP, blood pressure; ESRD, end-stage renal disease; HbA1c, glycated haemoglobin; LDL-C, Low-density lipoprotein cholesterol; 
RAS, renin-angiotensin system; RR, risk ratio
Chan JC et al Diabetes Care 2009;32:977

Diapositiva preparata da FRANCESCA VIAZZI e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Gregg, NEJM  2014

Data from the National Health Interview Survey, the National Hospital Discharge Survey, 
the U.S. Renal Data System, and the U.S. National Vital Statistics System

ESRD
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CKD and achievement of recommended therapeutic targets in T2DM
The AMD‐Annals database

De	Cosmo	S.,	Pontremoli R.,	et	al.		NDT	2015	
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Despite recommended
optimal treatment residual
renal risk remains high in 

T2D
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KEY Points – Conclusions 1/2

o Optimal BP control, RAAS-i & multifactorial
intervention are key for renal protection in T2D. 

o Optimal BP values for CKD patients are still a 
matter of debate and should be tailored on 
individual patients (comorbidities). Lower values
likely to be of greater benefit in the presence of 
albuminuria. 

o BP reduction and RAAS-I show a paradoxycal J-
curve effect (ischemic nephropathy), which may
limit risk/benefit ratio  of intensive treatment.
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DKD, diabetic kidney disease; T1D, type 1 diabetes; T2D, type 2 diabetes; IDNT, Irbesartan Type 2 Diabetic 
Nephropathy Trial; RAAS, renin–angiotensin‐aldosterone system; RENAAL, Reduction of Endpoints in NIDDM with 

the Angiotensin II Antagonist Losartan.
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Conclusions

● Non-albuminuric renal impairment is the predominant clinical DKD 
phenotype in type 2 DM patients

● Non albuminuric DKD entails a significant renal and CV risk although to 
a lesser extent than the albuminuric phenotype

● Traditional multifactorial intervention has shown limited effcicacy in 
retarding progression to ESRD, especially so in non-albuminuric
patients

● SGLT2i may favorably modify natural history of DKD as they confer
additional renal protection independent of the presence/absence of 
albuminuria
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