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New Insights in Chronic Kidney Disease

Ravi Thadhani MD, MPH

Director of Clinical Research in Nephrology, Massachusetts General Hospitdl,
Assistant Prafessor of Medicine, Harvard Medical School

CVD Is Recognized as the Major Cause of
Mortality in ESRD

Cardiovascular Mortallty in the General Population (NCHS) and In ESRD
Treated by Dialysis (USRDS}
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Diabetes: The Most Common Cause of
ESRD i
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In The Beginning, CKD Research
Focused on
Two Important Questions

+ Why was chronic kidney disease
progressive?

* Were there therapeutic strategies that
would favorably impact disease
progression?

Impact of Antihypertensive Therapy on

GFR in a Patient with Diabetic
Nephropathy
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The Hyperfiltration Hypothesis
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Irbesartan for MA- IRMA

590 patients with T2DM and MA, SCr < 1.5 men, 1.1 in women
Irbesartan 150 or 300 mg/d, 24 month study
Primary oulcome - Diabetic Nephropathy (AER > 200 mcg/min)
& 28% and 70% reduced risk in treated arms
& 44% and 68% reduced risk after adjusting for basefine MA and BP
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Parving H, NETM 2001;345:870-8
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The Hyperfiltration Hypothesis
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Diabetes & Hypertension:

Risk Factors for CKD and CVD

Cardioprotection Renal Protection
LVH Microalbuminuria
Post-M| Proteinuria

Heart failure ESRD

Modified from Hams In Diabetes in Amenica 2nded 1995
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Estimates of CRI in the US Based on
NHANES III Data

Millions of individuais

Unknown
SCr ¢ 1.4 mgidL

SCr2 1.5mgldL

SCr> 1.7 mgldL
SCr2 2.0 mghdL
RRT

Jones et al. Am.J Kidney Dis. 1996:32 932-999 {published comechon in 4m J Kidney 0is.
000,35 178) US Rensl Dats System 2000 Atlss of ESRD in the Unied States

Diabetics Are At Increased Risk for MI

Type 2 Diabetes and CVD: 7-Year Incidence of Fatal/Nonfatal MI (East-Wes! Study)
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Serum Creatinine Predicts
Mortality

Hypertension Delection and Follow-up Program

Cumulative
Life

Mortality Per
100

36 48 80 72
Months of Follow Up
Shuitan NB et al. Hypertension. 198913180193

Qutcome from CVD in CKD Patients
HOPE Trial:

« Myocardial infarction (M) was 60% more common
In patients with mild CKD (Cr 1.4 - 2.3 mg/dL).

« CKD conferred a 1.4 independent risk for death, MI
or stroke.
e SOLVD Trial :

« Using MDRD equation, a 10 mi/min/1.73 m?
decrease in GFR conferred a 6.4% increased risk of
death.

« An independsnt effect of anemia was also found.

1. Marin &t 3l Annals Int Med, 2001 130" 629.638
2 AbAnmad et 3 J Am College Carg, 001,38 955-962

Cardiovascular Co-morbidities Are Commen in

CVD As Well As CKD Are Progressing
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Anemia Increases the Relative Risk of Stroke
in CKD Patients

Risk of Stroke According to Kidney Function and Hb Level

GFR <60
- GFR >I
n-12524

Anemia®
n=1270
“Anemia defined s Hb < 123/dL for women and < 13 g/dL for men
©rCl = creatinine clearance

Relative Risk
.

Abramson JL, et al. Kicey fntl 200384 §10-515

CKD Patients Are More Likely To Die Than
Progress To ESRD
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RS 2007, Kaser Pmmanerts, 1965 canon, § YT follow up

Parcent of Patients

Anemia Is A Mortality Multiplier
DM/CHF Have The Same Mortality Risk As
CKD/Anemia

Relalive risk

Megiears 5% Sample 195667,
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CHF and CKD:
Clinical Benefit of Anemia Correction

126 anemic CHF patients (31% CKD) referred to Nephrology clinic for anemia
management, mean intervention period 12.4 months (5-27)

Before After
Hemoglobin (g/dL) 103 131
Serum creatinine (mg/dL) 24 23
AGFR (mUmin/month) -0.85 0.27
NYHA class (0-4) 38 27
Fatigue/SOB index (0-10) 8.9 27
Hospitalizations 3.7 0.2
Systolic BP (mmHg) 132 131
Diastolic BP (mmHg) 75 76

Siverberg, et al Perfoneal Dial int 21(sup3) 323640

RENAAL Trial: Effect Of Hemoglobin On
Combined Renal Endpoint (DsCr/ESRD)

+p<.0001

>138 125138 112124 <112
Quartiles of Hemoglobin (g/dl)
Mohanram et al. JABN; 17 94
Causes of the Anemia of CKD
+ Erythropoietin deficiency

» Suppression of REC
synthesis by uremic loxins
« Short RBC survival
+ lron deficiency
« Blood loss
- Gl tract
+ Nutritional deficiency
(B,.. folate)

Het (%)

f P Y
+ Chronic inflammation
« Infection
+ Aluminum bone disease
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GFR (mLimini1 73 m?)

Druske et al. Gin Nepnrol 198951111

Prevalence of LVH Increases With Decreased

Kidney Function
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“Raie calculaled using Cockoo-Gaul formula
1 Levin et al. Amd Kidney Dis. 1999,34'125-134. 2. Foley etal Kighey inf 199547 186-122

Lessons From RENAAL: Baseline
Characteristics Predict Clinical

Qutcomes
Proteinuria * <.0001
Serum Creatinine <.0001
Serum Albumin ~.0003
Hemoglobin ™ ~.0069
* Modifiable risk facters

Multvanate analysis on prmary endpoint

waana of al Kionay Int, 83 14881507

Anemia Develops and Worsens With
Declining Kidney Function

Mean Hgb (gidL)

GFR [mUimin#1 73 m?)

18-10

© = 25%-40% of ladney function. 1 = 10%-15% of kidney function
Adapted fom Radiie e 3. Blood 1975,54.677.684

300 400 500
Time (days)

Stack et al: Am J Kidney Dis 2002

Anemia Linked to LVH Independent

of BP
446-Patient CRI Study
LVH No LVH
(n=84) (n=162) P value
Cer (mL/min) 3241 37.7 0.001
Hgb (g/dL) 121 13.0 <0.0001
SBP (mm Hg) 1413 150.3 <0.0003

Levin et 8l Am S Kidney Dis 199934 125-134
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Clinical Trials to Support Decreases in
LVMI Foliowing Treatment of Anemia
Study Duration Hamoglobin ALVMI P valug
(months) (gidl) (%)
Pre to post

Poroles et & 90w 117 7 <005
al1gan
Silberbarg et 63 63w 114 -5 0004
al. 19907
Zehnder et al 86 86w 114 -20 <001
19920
London et &l 9 681w 106 A7 <05
1889
Macdougall et 12 G4w 108 -22 <01
al 109c%

Am J igney Dis 1997.29.541-5848. 2 Gan J Oardiol 1990,68.1-4 3. Neghron, 1992.61.21.25,
Kdney Int 1968.36:878-82. 5. Lancel 1990335489401

Once-a-Week Effectively Achieved
Study Target Hgb Range in CRI Patients
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Optimal Anemia Management
Is Achievable

Q2W Darbepoetin alfa
Corrects Anemia

QM Da alfa
Maintains Target Hemoglobin
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Anemia Management in CKD is

Suboptimal
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The Hyperfiltration Hypothesis

Primary Renal Disease
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Hyperfitration  Changes cell Injury / stes
Increased perfusion
ACE4/ARB surviving glomeruli

Optimal Management Of Hypertension Is
Frequently Complex and Unachievable

Average Number of Antihypertensive Agents Neaded Per Patient fo Achieve
BP Goals

UKPDS (= 85 mm Hg Diastolic)

ABCD (= 75 mm Hg Diastolic)

MDRD (< 92 mm Hg MAF) [

HOT {< 80'mm Hg Diastolic)

AASK (< 82 mm Hg MAP) ]

1 15 2 25 3 35 4

No. of BP medications
Bk ot al Am J Aidiney s 20003 640

RENAAL: The Challenge to Control Blood
Pressure

« N

= Baseline Blood Pressure

= Target Blood Pressure

= Achieved Blood Pressure
= Number of Anti-HTN Meds

1513

152.5/82 4 mm Hg
140 / 80 mm Hg or less
142/ 77 mm Hg

4.5

Target Systolic Blood Pressure Was Not Achieved

Brannar stal W Eng JMed 2081 345 851
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Pre-dialysis systolic biood pressure

ZADEH et al: Kidney Int, Volume 63(3).March 2003 793-808

Qther risk factors for CVD

1345 4ess 5685 8678
Senim Phosphorus Guintiie (mois )

Fig2. Relative mortality risk by serum phosphorus
quintiles (N = 6,407). The vertical bars indicate the 5%
10 95% confidence intervals.

Am | Kidney Dis 1998 Apr,31(4):607-17
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Lipid Lowering Therapy in patients with CKD

Tonelli et al Annals of Internal Medicine 2003

- RR Sudden Death
110
1.1 4 1.08*
TN w
1 -
{Ref)
08 4
08
032 090 1197 198495 4P5-94T6
Serum PTH (pg/ml} Quintiles

Gancsh et al. ] Am Soc Nephrol 12:2131-2138, 2001

What to pay attention to as CKD progresses

. Intrinsic renal disease
BP

LVH

Anemia

. Lipids

. DM management
Ca/P/PTH
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DPP NEIM Feb 2002
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Diabetes & Hypertension:
Risk Factors for CKD and CVD

Cardioprotection Renal Protection

LVH Microalbuminuria

Post-M| Proteinuria

Heart failure ESRD

Modified fram Hamis. In. Diabetes in Amenca 2nd ed 1935

Conclusions
. Intrinsic renal disease has been the focus, and more
work continues in this area

. New focus on risk factors that travel with
progression of renal disease

. Anemia is one important risk factor that is reversible

. Appreciate Mortality of patients with Chronic Kidney
Disease is high even before initiation of dialysis






