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1) Arteriolar fibrinoid necrosis

2) Hyperplastic arteriosclerosis
{arteriolar "onion-skinning"}

3) Glomerulitis in the
hypercellular glomerulus
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Stage |l Stage Il

Kidney damage with Kidney damage| Moderate
normal or P GFR with
mild VGFR

= Glomerular filtration rate (mL/min/1.73m?)

National Kidney Foundation. Am J Kidney Dis 2002; 39(2 Suppl 1):S1-S266
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Cardiovascular death
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Hypeesion and CKD
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. Albuminuria in type 1 diabetics and the development of hypertension, retinopathy,
"""" . ~ and neurnpatlw
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proliferative diabetes-related Prevalence
retinopathy (%)’ hlindness(%) neuropathy

hypertension
(>140/90 mmHg) (%)

Urine albumin
excretion status

20 12 1 21

Normoalbuminuria

Microalbuminuria 40 28 b 31

58 11 50
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© Renal survival and level of proteinuria
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2003 European Society of Hypertension-European Society of
Cardiology guidelines for the management of arterial

' hypertension™

Guidelines Committee™™

Journal of Hypertension 2003, 21:1011-10863

Blood pressure (mmHg)
Other risk factors and disease higtory ~ Normal High normal Grade 1 Grade 2 Grade 3
SBP 120-128 SBP 130-138 SBP 140-158 SBP 160~ 1'?9 SBP =180
or DBP 80-84 or DBP 85-88 or DBP 90-98 orDBP 100-1 orDBP =110

F=:5' No other risk factors --- Moderale added risk ~ High added risk
{=2 rigk factors -- Moderate added risk  Moderate added risk -
3ormoreriskfactorsor TOD ordiabetes  Moderate added risk High added risk High added risk High added risk -

I
L

ACC, associated clinical conditions; TOD, target organ damage; SBP, systalic blood pressure; DBP, diastalic blood pressure.




Target organ damage (TOD)

il

- e Left ventricular hypertrophy
(electrocardiogram:
Sokolow—Lyons >38 mm; Cornell >2440 mm™ms;
echocardiogram:
LVMIM = 125, W = 110 g/m?)

e Ultrasound evidence of arterial wall thickening
(carotid IMT = 0.9 mm) or atherosclerotic

plaque GFR 60-90 ml/min
e Slight increase in serum creatinine

(M115-133, W 107- 124 umol/I;

M1.3-15 W 1.2-1.4 mg/dl)
e Microalbuminuria
(30-300 mg/24 h: albumin—creatinine
ratio M = 22, W =31 mg/q;
M= 25 W = 3.5 mg/mmol)

i



Associated clinical conditions (ACQC)

e Cerebrovascular disease:
iIschaemic stroke;
cerebral haemorrhage;
transient ischaemic attack
e Heart disease:
myocardial infarction;
angina;
coronary revascularization;
congestive heart failure
e Renal disease:
diabetic nephropathy; _
renal impairment AR = B il
(serum creatinine M > 133, W =>124 umol/I;
M=>1.5 W > 1.4 mg/dl)
proteinuria (=300 mg/24 h)
e Peripheral vascular disease
e Advanced retinopathy:
haemorrhages or exudates,
papilloedema
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Bakris GL, et al. Am J Kidney Dis. 2000;36(3):646-661.
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Mean GFR = 39 ml/min Klahr S et al: N Engl J Med 330:877-884, 1994
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Baseline creatinine > 1.5 mg/dl

P <.001
% Reduction
Pressyre in _]
- (mm Hg) Proteinuria

NS

Lewis et al. N Engl J Med. 1993;329:1456-1462.



irhesartan in Diab-eTf'C—Nephropathy Trial:

e to boubling of Serum Crgatinine, ESRD; G
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-

 BP140/77 RRR23%

— Amlodipine P=9%8;  RRR 20%

| _ 141/77 P=NS P=.02
—— Placebo '

Change in Proteinuria

=

o

=

©

35

kS

9]

14 M Irbesartan
=

S B Amlodipine
2 W Placebo
9]

a

O 1 | | | ] ] | I-35 ] | 1
0 §) 12 18 24 30 36 42 48 54 60
Lewis EJ, et al. N Engl J Med. 2001;345:851-860. Follow-up

©2005. American College of Physicians: All Rights Reserved.



REIN CORE

Rate of GFR decline according to base-line protelnuria
- frderam analysis on 177 palerds
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(MackKinnenivretal, AmidrKidney: bIS 200754 8;8-20)
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BOOPERATE, Lancet 2008
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Months after randomisation
Nunber at risk
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Trandolapril 86 85 83 75 72 63
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Figure 2: Proportion of patients reaching endpoint

Endpoint: Doubling of serum creatinine or ESRD
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Al dialysis, 1950 1147 1233
JJJDJ]NJ of (@3:4), (13.4) (14.5)
craatinine

claarth)

1.00 0.968

AIialysisend B2 180 212 109 0420 (1.24 0.038
doublingof (2.03) (2.21) (2.49)
Creatinine

—

R=ramipril
T=telmisartan

Mann JFE et al. Lancet 2008; 372:547-553.
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