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Objectives

How diabetes causes kidney disease

Risk factors for development of diabetic kidney disease

Prevent development of diabetic kidney disease
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What is Diabetic Kidney disease?

Why do we care?

65 year old Mr. Z with type 2 diabetes for 20 yegrs

» No follow up for 5 years
* HgA1c 10%

» 3.0 gram proteinuria (up from 900 mg 5 years ago)
+ Serum Creatinine 1.1, eGFR >60ml/min &

+ BP 140/85 el
» PE: 1+ ankle edema

65 year old male with type 2 diabetes for 20
years with serum creatinine 1.1
(eGFR>60mI/min) and 3000 mg of proteinuria

Does Mr. Z have diabetic
kidney disease?




Diabetic Kidney disease

Presumptive diagnosis that kidney
disease is caused by diabetes

* Micro/macro-albuminuria

* Decreased GFR

» Pathologic features of diabetic
nephropathy
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Definitions W
Albuminuria

Spot Collection 24-Hour Collection Timed Collection
Category (mg/g creatinine) (mg/24 h)
0 pm

Normoalbuminuria Normal
Microalbuminuia Moderately increased 3
croalbuminuna Severely increased

30-300

>300

2007 NKF KDOQI guidelines.
012 KDIGO Cuidal

Albuminuria and Proteinuria

Table 7| Relationship among categories for albuminuria and proteinuria

Catogories

Memure ormal to midly mcressed (A1) Moderstely increased (A2) Severely increased (A3)
AER (mg/24 hours| 3 30-300 %0
PR g/ hours) <% 15000 » 500

tmaimmol) 3 330 0

{maig) 3 30300 0
Per

(mgimmol) <13 1550 =50

imgigl <1%0 150-500 - 00
Protein resgent sirlp Negtive to trece Troce o + + or grester

2012 KDIGO Guidelines
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Definitions
Decreased Glomerular Filtration Rate

GFR categories in KD

GER category GFR imlimin/1 73 m?) Terms

G =50 Mormal e Figh

[ 6089 Mildly decreiied”

Gla 55 My to moderately decreased
Gk 3044 Moderately to sverdy decressed
o4 1529 Severely drseaed ]

3 <15 Kidney fulure

e —

65 year old male with type 2 diabetes for 20
years with serum creatinine 1.1
(eGFR>60mI/min) and 3000 mg of proteinuria

Mr. Z has G2A3 Diabetic Kidney Disease




Why do we care?

Very common
Very expensive

High mortality

Image Courtesy: Google Images.
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. S . Wi
Diabetic Kidney Disease W
Very common e
fu
50% of ESRD patients have i
diabetic as cause of ESRD

Table 2. Per person and total costs attributable to CKD 25 billion $
KD Stage Nr':;:ﬂlc::n\l Estimated Medicare FFS. Total OKD Costs for Medicare

Envollees, 2008 (m" FFS Enroliees ($)°

Honeyeuttetal JASN Aug 12013




standardized ten-year cumulative
Incidence of mortality

Diabetic Kidney Disease

No Kidney Abuminuria  Impaired GFR

DHivease

Albuminuria &
Imguived GER

Ten-year mortality in type 2 diabetes by kidney disease manifestation.

Maryam Afkarian et al. JASN 2013;24:302-308
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Obijectives

» How diabetes causes kidney disease?

Advanced glycation

end-products in
diabetes

Hyper-filtration >
cell detachment

GBM thickening
Nodular sclerosis

Pathogenesis of Diabetic Kidney Disease

End result: tubular
atrophy and
interstitial fibrosis




Diabetic Kidney Disease

Onsat of
diabatas
‘ Primary Sacondary Tartiary
¥ pewvention pravention pravention

Hecisration Prateinuria (aluminurial

GFA imlimin)

- M oW o omoa

Uring protein axcretion (/24 h)
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Early Diabetic Kidney Disease

Slowly progressive
Hypertrophy and increased GFR (hyper-filtration)

Normal
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Increased mesangial matrix >
nodular mesangial sclerosis

GBM thickening

Objectives

« What are the risk factors for development of diabetic
kidney disease?




65 year old Mr. Z with type 2 diabetes

for 20 years
No follow up for 5 years
HgA1c 10%
3.0 gram proteinuria (up from 900 mg 5 years ago)
Serum Creatinine 1.1, eGFR >60ml/min
BP 140/85
PE: 1+ ankle edema
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Risk Factors for Diabetic Kidney Diseas! 4

Not every diabetic gets
diabetic kidney disease

ANE

Google Images

Risk Factors for Diabetic Kidney Disease

Type 2 DM (10 years after diagnosis)

Prevalence of albuminuria 25%

Elevated plasma creatinine> 2.0 mg/dL 5%
Requirement for renal replacement therapy 0.8%

Type 1 DM (30 years after diagnosis)

Albuminuria of 300 mg/d, serum creatinine level > 2 mg/dL, or

dialysis or renal transplant: 25%

Alder et al Development and progression of nephropathy in type 2 diabetes: UKPDS Kidney Int. 2003;63(1):22
Nai i 000 Ju) 21

than 1) DCCTIEDIC




Risk Factors for Diabetic Kidney Disease

Genetic predisposition

o Ethnicity
o Family History of Diabetic Kidney Disease

Poor glucose control
Duration of Diabetes
Hypertension
Smoking
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.

Genetics W

Nephropathy occurs in families

Risk of nephropathy increases 5 fold if a sibling has
nephropathy

Family history of hypertension increases risk

Predisposition to diabetic nephropathy linked to
polymorphism in angiotensinogen and angiotensin
receptors (AT1R)

in siblings of nephropathy. AJKD2002 Sep:40(3):483-9}

Fogaryetal, hypertension Gurr Opin 1997 Mar5(2) 184.9)

Gender and Ethnicity

+ Men > women

+ Increased incidence in
o African Americans, Native Americans
o Mexican Americans
o Polynesians
o Australian Aborigines

o Caucasians

Smithetal, the incidence
blacks study of 4

diseases K 108
J

o1
JAMA 1952 Dec 2268(21):3075-84

Brancatietal, diabelic ESRD
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Poor Glucose Control
DCCT Trial Type 1 DM
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Albuminuria in patients with type 1 diabetes
treated with either conventional or intensive
insulin therapy for up to nine years

izl Research Group N EnglJNed

Poor Glucose Control
UKPDS Trial Type 2 DM
‘ e e
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Hypertension

Lot o oot

] Macro-vascular and Micro-vascular complications

sk diabolcs UKPDS B 1006.317.7037
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Hypertension

Pormal abuminu

=30 mg duy)

B Abmorel slbumissiris (230 mg day)

Normotensive [N

Highest risk
group

0 0 04 06 08 .10 12 14 16 18 20 .22

Age-adjusted annual e-GFR decline
Al i .73 o e year )

Age-adjusted annual eGFR decline in 1682 patients with type 2 diabetes and preserved kidney
function stratified by hypertension and albuminuria.

Giacomo Zoppini et al. CJASN 2012:7:401-4o)

Smoking

Age-related decline in
creatinine clearance in
relationship to smoking habits.
Thin line: never smokers; thick
line: current smokers; dotted line:
former smokers

Oth SR_JASN 2004 Jani15 Suppl 1:858:63

influence on renal functio
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Mr. Z with type 2 diabetes for 20 years

» No follow up for 5 years

* HgA1c 10%

» 3.0 gram proteinuria (up from 900 mg 5 years ago)
* Serum Creatinine 1.1, eGFR >60ml/min

+ BP 140/85

» PE: 1+ ankle edema

Risk factors in him?

Mr. Z with type 2 diabetes for 20 years

* Male

» Poor diabetes control HgbA1c 10%
» Duration of diabetes

» HTN BP 140/85

* ?Smoking

Risk factors in him?

Obijectives

+ How to prevent/slow down development of diabetic kidney
disease?
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Mr. Z with type 2 diabetes for 20 years

No follow up for 5 years

HgA1c 10%

3.0 gram proteinuria (up from 900 mg 5 years ago)
Serum Creatinine 1.1, eGFR >60ml/min

BP 140/85

PE: 1+ ankle edema

What to do now?
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How to prevent/slow down progression of
diabetic kidney disease?

Tight Glycemic control
Good BP control

o ACE-l or ARB
Quit smoking
Weight loss
Treatment of hyperlipidemia

Tight Glucose Control
Primary prevention

Comventional

£ -
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. Albuminuria in patients with type 1 diabetes

- s treated with either conventional or intensive
insulin therapy for up to nine years

izl Research Group N EnglJNed

14



05/02/2018

Tight glucose control- primary prevention

2-id 22 years since in the start of the
DCCT trial, patients originally
assigned to intensive glycemic
control were significantly less
likely to develop impaired renal
function, defined as an estimated
glomerular filtration rate less than
60 mL/min per 1.73 m2 (3.9

- W= versus 7.6 percent)

Poor Glucose Control
UKPDS Trial Type 2 DM
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2 i Time fram randomization (yesrs)
Intensive therapy associated with 12 percent
reduction in the development of any diabetes-

related endpoint (P = 0.03)

e La0cel 1998 3528

What to use for good glucose control in
T2DM

«  Metformin: eGFR of 30 ml/min/1.73m?2 if already on it.
Starting metforim eGFR >45ml/min/1.73m?"

« Sulfonylurea: Risk of hypoglycemia

» Sodium glucose cotransporter-2 (SGLT2) inhibitors: Efficacy reduced
and toxicity if eGFR<45 ml/min/1.73m?

« Insulin: High risk of hypoglycemia especially with CKD

1 Dug Saf 2013 0ctz2(10)1027.35]

15



ood BP control

m

05/02/2018

Renin angiotensin blockade *gj]

The magic pill

ACE-I1 decrease glomerular HTN %‘]

mie

Decreased GFR = Rise in serum creatinine

16



Angiotensin pathway inhibition in Type 1 DM %]

N= 207 in captopril group

N= 202 in placebo group

Average diabetes duration 22 years
Proteinuria >500 mg/day

Serum creatinine < 2.5 gm/dL

Systolic BP = 135 mm Hg in the captopril
group and 138 mm Hg in the placebo group

LewisEdetal Engl ) Med
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Angiotensin pathway inhibition in Type 2 DM‘;\'/J)

1715 T2DM patients
irbesartan (300 mg daily), amlodipine
(10 mg daily), or placebo.

End point: doubling of serum
creatinine, development of ESRD or
death from any cause.

Follow-up was 2.6 years.

Treatment with irbesartan led to
primary composite end point that
was 20 % lower than that in the
placebo group (P=0.02) and 23 %
oo lower than that in the amlodipine
group (P=0.006)

= = = = Lowis EJ, Hunsicker LG, Clarke WR, ot a. N EnglJ Med 2001; 345:851

Dual ACE-I and ARB in diabetic nephropathy

« 2 large randomized trials showed dual blockade led to
increase in hyperkalemia, worsening eGFR and increased
mortality

Yusuf S et al ONTARGET investigators: Telmisartan, ramipi, o both in patients at ighisk for vascular events. N Engl J Med 358: 15471559, 200

Fried et al VANEPHROND Combined Angiotensin Inhibion for the Treatment of Diabetic Nephropathy N Engl J Med 207
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Aldosterone Antagonists

« Meta-analysis (11 trials, 991 patients)

- Addition of spironolactone to ACEi/ARB

» Reduces Proteinuria by 0.80g (-1.27,-0.33)

+ Increased Hyperkalemia RR=3.06 (1.26, 7.41)

« No improvement in eGFR

o

Navangethan et al. Clin J Am Soc Nephrol :2009:4(3):542

Aldosterone Antagonists- who to use *‘\j/}

+ Asubset of patients (40%) after initiation of ACE inhibitor or
ARB therapy develop aldosterone breakthrough. Patients
with aldosterone breakthrough may lose kidney function
faster (median of =5.0 ml/min/yr vs =2.4 mi/min /yr)

Bomback et al The incidence and implications of aldosterone breakihrough Nat Clin Pract Neph 2007 Sop:3(9):486-92

Smoking Cessation

3613 patients with type 1 diabetes,
participating in the Finnish Diabetic
Nephropathy Study

The 12-year cumulative risk of ESRD
Current smokers 10.3 % (P < 0.0001)

Ex-smokers 10.0 % (P < 0.0001)
Non smokers 5.6 % (4.6-6.7)

Feodoroft M. progression

o
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in patients vith type 1 diabetes Acta Diabetol (2016) 53: 525
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Weight Loss

G American Journal of Kidney Diseases
£ ik ume 41, issue 2, February 2000, Pages 319327

Cngnl Investiganons. PaMogenes:s and Treiment of kianey (ise.sa Jnd Hypertensicn
Beneficial effects of weight loss in overweight patients with chronic
proteinuric nephropathies

ique Morales MO, WP \nigetes Valero MD, Miguel Levin MO, Exuardo Hemandez MO, Manuel Praga M

30 overweight patients (BMI > 27 kg/m?) with diabetic and nondiabetic proteinuric
nephropathies to either follow a low-calorie normo-proteinic diet or maintain their usual
dietary intake for 5 months.

Results: Patients in the diet group significant decrease in body weight and BMI (4.1%,
P< 0.05)
Proteinuria decreased by 31.2% * 37% (from 2.8 + 1.4 to 1.9 + 1.4 g/24 h; P < 0.005)
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Hyperlipidemia Management L1V

o M he—
Btsiem be 5w o

+ 14 RCT with 2866 participants

+ Compared with placebo, albuminuria in the
statin group were reduced by 0.46 (P <0.0001)

+ The reduction of albuminuria was greater in
patients of type 2 diabetes mellitus with
diabetic nephropathy (P =0.003)

+ In contrast, statins did not significantly reduce
estimated glomerular filtration rate, serum
creatinine and blood urea nitrogen levels.

Shen at al Efficacy of a trials Lipids in Hoalth and Disease 2016 15:179

Management of type 2 diabetic kidney diseas
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Mr. Z with type 2 diabetes for 20 years

» No follow up for 5 years

* HgA1c 10%

» 3.0 gram proteinuria (up from 900 mg 5 years ago)
* Serum Creatinine 1.1, eGFR >60ml/min

+ BP 140/85

» PE: 1+ ankle edema

What to do now?

W]
65 year old male with type 2 diabetes for 20 yeszs

* HgA1c 10% - better DM control

» 3.0 gram proteinuria (up from 900 mg 5 years ago)- ACE-I
« Serum Creatinine 1.1, eGFR >60ml/min

+ BP 140/85 ACE-I

* PE: 1+ ankle edema — might need diuretics

* Low salt diet

 Lipid check

* Smoking cessation

Thank you

LWVE YOUR
kedneys

Contact: tsingh@medicine.wisc.edu

Questions
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