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Caucasian 59year old 
man

T2DM (ten years), 
with poor glycemic 
control (HbA1c = 
10.1%) and 
hypertension.

Due to RF with NS: 
24UrPr 2,3 gr; Cr Cl 
35 ml/min, urin sed: 
negative, the patient 
was admitted to the 
Nephrology Unit.

Screening for 
autoimmunity, 
complement level, IFS 
and IFU and hepatitis 
were all negative

Caucasian 63year old
man

T2DM (seven years), 
(HbA1c = 7,4%), 
ischemic cardiopathy, 
hypertension.

Due to NS patient was
admitted to the 
Nephrology Unit. (24h 
UPr 12 gr; Creat Cl 
118 ml/min, hematuria
4-6 rc/hpf).

Screening for 
autoimmunity, 
complement level, IFS 
and IFU and hepatitis
were all negative

Caucasian 54year old
woman

T2DM (five years) 
(HbA1c = 6,4%) with 
hypertension; diabetic
retinopathy, cerebral
ischemic episodes.

Two months before
appearance of RF and 
NS: Proteinuria 24 h: 
6951 mg; Clearance 
creatinina:  55 ml/min; 
urin sed: rare rbc
Admission to the 
Nephrology Unit. 

Screening for 
autoimmunity, 
complement level, IFS 
and IFU and hepatitis
were all negative
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Epidemiology

DM:  385 million of pts

Globally, the number of people with diabetes mellitus has quadrupled 
in the past three decades, and diabetes mellitus is the ninth major 
cause of death. 

About 1 in 11 adults have diabetes mellitus, 90% of whom have type 2 
diabetes mellitus (T2DM).

Nature Review Endocrinol 2018

“25-33% of patients with T2DM have 
diabetic kidney disease”

“most common cause of ESRD”
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No difference between 
1990 e 2017 in terms of 
prevalence!!

Diabetic Nephropathy

Global age-standardized prevalence of DKD in 1990 and in 2017: 

men: 15.48/1000; women :16.50/1000
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DIFFUSE
MESANGIAL INCREASE NODULAR

MESANGIAL INCREASE

MESANGIOLYSISMICROANEURYSMS

Aa IALINOSIS AT 
VASCULAR POLE

AA INTIMAL FIBROSIS

DIABETIC
NEPHROPATHY
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IMMUNOFLUORESCENCE 

Findings

IgG Albumin

Linear staining of IgG and Albumin along the basement

membranes of glomerulus, Bowman’s capsule and tubules

Change in the extracellular matrix of basement membranes

which permits “trapping” of  these serum proteins
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GBM THICKENING
n.v. = 350-400 nm

> 450 nm 

The earliest change of DKD in patients 

with DM ”

Diapositiva preparata da DOMENICO SANTORO e ceduta alla Società Italiana di Diabetologia. 

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



Pathogenesis of  morphological 

damage in T1DM

GBM

TBM       THICKENING

BC

few years

Afferent and 

efferent

arteriolar 

hyalinosis

5-7 ys

mesangial 

widening

nodular 

glomerulosclerosis

tubular atrophy

interstitial fibrosis

5-7 ys

METABOLIC ALTERATIONS
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IDDM

Glomerulopathy

(microangiopathy)  

vascular

tubular

interstitial

lesions

GBM, TBM, BC Thickening

Mesangial widening

<
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NIDDM

Glomerulopathy

(microangiopathy)  

vascular

tubular

interstitial

levels

arterio and arteriolosclerosis

tubular atrophy and interstitial fibrosis

<
ADVANCED 

LESIONS

subset of patients
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Is UAE always the first sign of DN ?
105 patients with IDDM (10 ys)

NORMOALBUMINURIC

Regular measurements of GFR be performed in long-standing normoalbuminuric 

type 1 diabetic female diabetic patients, especially in those with retinopathy or 

hypertension

Caramori ML et al Diabetes 2003

GRF >90 ml/min                                                                        GFR<90 ml/min

(121.2 +16.6)                                                                              (75.9 +11.7)

Female

Retinopathy

Hypertension

renal biopsies performed
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Natural History of Diabetic Nephropathy
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Individuals with glomerular hyperfiltration were at increased risk 
of progression to diabetic nephropathy.

Magee GM et al Diabetologia 2009

The role of hyperfiltration in DKD
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Hyperfiltration in Diabetic Nephropathy

The prevalence of hyperfiltration 
type 1 diabetes varies from less than 25% to more than 75% 
type 2 diabetes are significantly lower, ranging between 0% and more 
than 40%.

Biological factors that may influence GFR in the hyperfiltration range 
include glucose control, diabetes duration, BMI, sex, pubertal status in 
type 1 diabetes and age in type 2 diabetes.

Jerums G et al Diabetologia 2010
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Clinical presentation

Diabetic patients with Proteinuria  
and/or Hematuria and/or low eGFR

The prevalence of  non diabetic renal disease varies

from 12% to 79%, depending on the selection

criteria and the population being studied.
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Clinical presentation

Diabetic patients with Proteinuria  
and/or Hematuria and/or low eGFR

Renal Biopsy No Renal Biopsy
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PLoS One. 2013 May 14;8(5):e64184.

• PubMed, Embase, CKNI: 1990-2012

• 26 studies (2.322 patients) 

No difference in: 
• ages
• 24h Urinary protein
• Serum creatinine
• Clearance creatinine
• BUN
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T2DM
Retinopathy

(microangiopathy)

48% microalbuminuric

45% proteinuric

Retinopathy

(microangiopathy)

86% microalbuminuric

99% proteinuric

T1DM

Retinopathy in DKD
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Hematuria in DKD

Prevalence of microscopic haematuria in patients with biopsy-

confirmed diabetic nephropathy

Okada T, Nephrology (Carlton). 2013 Aug;18(8):563-8.

9.1-78%

>3->10hpf
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Hematuria in DKD

Okada T, Nephrology (Carlton). 2013 Aug;18(8):563-8.

Renal survival rates in relation to persistent 

microscopic haematuria after renal biopsy

Eighty-four type 2 diabetes patients with overt proteinuria and biopsy-confirmed DN:

Patients with persistent haematuria (group 1) and with non-persistent haematuria (group 2)

Clinical findings of two groups

Histological findings of pts with persistent microscopic haematuria

No difference.
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Hematuria in DKD
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J Diabetes Investig 2016; 7: 115–120

The Role of Dysmorphic Erythrocytes
198 patients with type 2 diabetes who underwent kidney biopsies between 

2012 and 2013. 
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J Diabetes Investig 2016; 7: 115–120

The Role of Dysmorphic Erythrocytes

Three different definitions of 
hematuria in urine sediment.  were
used:
• >3 RBCs/ hpf, 
• >10 RBCs/hpf
• dysmorphic erythrocytes >80% 

If a patient had glomerular
hematuria, the probability of NDRD 
was 94%. 
Conversely, the rate of exclusion of 
NDRD was 36%
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Indication for renal 
biopsy 
and 

Type of non-diabetic 
renal disease 
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Type of NDRD

Int Urol Nephrol (2016) 48:1691–1698 

Single-center retrospective analysis based on medical 
records:
273 T2D patients (172 men, mean age: 51.1 ± 12.4 years) 
who underwent renal biopsy between February 2000 and 
October 2015. 

Patients were diagnosed :

➢
pure DN (24.9%)

➢
isolated NDRD (64,1%)

➢
NDRD superimposed on DN (11%)

Diapositiva preparata da DOMENICO SANTORO e ceduta alla Società Italiana di Diabetologia. 

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



Type of NDRD

Int Urol Nephrol (2016) 48:1691–1698 
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Clinical signs of NDRD

Int Urol Nephrol (2016) 48:1691–1698 

Patients with NDRD

➢
Shorter duration of diabetes

➢
Lower diabetic retinopathy (DR, 6.9 %) 

➢
Lower renal failure (28.0 %) and higher estimated 
glomerular filtration rates (eGFR)

➢
Lower systolic blood pressure (SBP)

No significant between-group differences were observed 
with respect to proteinuria and hematuria.
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Clin Kidney J. 2018 Jun;11(3):342-347. 

Retrospective analysis of medical records of 101 T2DM 
pts who underwent renal biopsy under suspicion of NDRD 
from January 2011 through November 2015.

Indication for renal biopsy:

➢
Nephrotic Syndrome (41%)

➢
Progressive renal failure (29%)

➢
Active Urinary sediment (21%)
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Clin Kidney J. 2018 Jun;11(3):342-347. 

Multivariate analysis of clinical parameters 

in patients with NDRD with or without DN
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Clin J Am Soc Nephrol 24: 1901–1912, 2013

Consecutive native renal biopsies accessioned in the Columbia Renal 
Pathology Laboratory from January through December 2011 were reviewed 
retrospectively for clinical evidence of DM. 
Of 2642 native biopsies, 620 diabetic patients (23.5%) were identified 

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

36% 27%

63%
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Clin J Am Soc Nephrol 24: 1901–1912, 2013

NDRD

DN
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Caucasian 63year old
man

T2DM (seven years), 
(HbA1c = 7,4%), 
ischemic cardiopathy, 
hypertension.

Due to NS patient was
admitted to the 
Nephrology Unit. (24h 
UPr 12 gr; Creat Cl 
118 ml/min, hematuria
6-8 rc/hpf).

Screening for 
autoimmunity, 
complement level, IFS 
and IFU and hepatitis
were all negative

Caucasian 54year old
woman

T2DM (five years) 
(HbA1c = 6,4%) with 
hypertension; diabetic
retinopathy, cerebral
ischemic episodes.

Two months before
appearance of RF and 
NS: Proteinuria 24 h: 
6951 mg; Clearance 
creatinina:  35 ml/min
Admission to the 
Nephrology Unit. 

Screening for 
autoimmunity, 
complement level, IFS 
and IFU and hepatitis
were all negative

Renal Sarcoidosis
Membranous
Nephropathy

Diabetic Nephropathy

Caucasian 59year old 
man

T2DM (ten years), 
with poor glycemic 
control (HbA1c = 
10.1%) and 
hypertension.

Due to RF with NS: 
24UrPr 6,9 gr; Cr Cl 
35 ml/min the patient 
was admitted to the 
Nephrology Unit.

Screening for 
autoimmunity, 
complement level, IFS 
and IFU and hepatitis 
were all negative

RENAL BIOPSY? RENAL BIOPSY? RENAL BIOPSY?
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Do Renal Biopsy!!
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Home take messages

About 1/3-1/4 of diabetic patients will present Diabetic 
Nephropathy 
DN is  the leading cause of ESRD in western countries. 

Recent data show that renal biopsy in diabetic patients is 
increasing (25% cases of Columbia) and in 2/3 of cases a 
renal damage non-DM correlated can be found.

Clinical, labs and instrumental parameters may help 
nephrologist to guide in decision of RB:
◼ Duration of DM
◼ Diabetic Retinopathy
◼ Glomerular Hematuria
◼ Other renal or systemic alterations
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There are different 
type of NDRD (MN, 
IgAN, FSGS etc) that 
may occour in DM and 
most of them can 
receive a specific 
treatment.

Incidence and 
prevalence may vary in 
relation of indication 
of RB and geographic 
areas. 

IgAN 
and 

MGN and MPGNN

FSGS 

Home take messages
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Grazie per l’attenzione!
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