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Introduction

Chronic kidney disease- increasing health
burden in many countries.

The estimated prevalence of CKD in the US

was 16.8% while in Asia the prevalence ranged
from 12.1% to 17.5%.

Allon M, Robbin ML. Increasing arteriovenous fistulas in hemodialysis patients: problems and
solutions. Kidney Int 2002; 62: 1109-24



In Malaysia, the incidence and prevalence of
patients with ESRD on dialysis had increased
from 88 and 325 per million population (pmp)
respectively in 2001 to 170 and 762 pmp
respectively in 2009.



Definition of Chronic kidney

disease
Table 11. Definition of Chronic Kidney Disease

Criteria
Kidney damage for >3 months, as defined by
structural or functional abnormalities of the

kidney, with or without decreased GFR,
manifest by either:

e Pathological abnormalities; or
e Markers of kidney damage, including
abnormalities in the composition of the
blood or urine, or abnormalities in
imaging tests
2. GFR <60 mL/min/1.73 m? for >3 months, with

or without kidnez damage

Methods to estimate GFR are discussed in Guideline 4.
Markers of kidney damage are discussed in Guidelines




Stages of Chronic kidney disease

Kidney Function: Glomerular Filtration Rate (GFR) uiceines 1 and2)

STAGE 1 STAGE2 STAGE 4 | STAGE 5
o " Severe 4 Kidney

in Kidney Failure

Function

CROIEE  Kidney Damage with Normal  Kidney Damage  with
or t Kidney Function Mid 4 -KW‘_W;WOH

130 120 110 100 90 80 70 50

If GFR <60, asess: If GFR <30:

« Presence of anemia (Guideline 8): follow K/DOQI Anemia Guidelines - Refer to nephrologist

- Nutritional status (Guideline 9): follow K/DOQI Nutritional Guidelines « Prepare for Kidney

- Bone Metabolism {Guideline 10): follow K/DOQI Bone Metabolism Guidelines Replacement Therapy (KRT)

- Indices of functioning and well-being (Guideline 12)

If GFR <15, consider initiation of KRT.

Patients who may benefit from KRT at Higher levels of kidney function:
» Living donor transplant recipients

« Older patients

- Those with diabetes (this group is at highest risk for ASCVD)

« Those with ASCVD

- Those with other comorbid conditions

National Kidney Foundation. K/DOQI Clinical Practice Guidelines for Chronic Kidney Disease: Evaluation, Classification and Stratification. Am J Kidney Dis
39, 2002(suppl 1). These Guidelines, as well as all other K/DOQI™ guidelines, can be accessed on the Internet at: www.kdogi.org NKF Order No, 12-50-0157.

Amgen Part No. P35184.




Epidemiology of CKD



Global maintenance dialysis
population from 1990 to 2010

2000 2010

Lysaght, J Am Soc Nephrol, 2002




Prevalence
of ESRD

(per million population).

2005

1. Taiwan 1,830
2. USA 1,585
3. Germany 1,057

7. HK 965

28. Malaysia 560

(Japan — no data
- No. 1in 2003)

USRDS 2007

Swmibols: 24 changes from 2000
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International comparisons on Incidence and
prevalence, Transplantation of ESRD, 2008
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Globally
1,800,000 patients with
endstage renal failure
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ages C )
Stage Detection, Evaluation,
of CKD Description GFR and Management* Prevalencey
% No. of Cases (95% Cl)
ml/min/1.73 m* millions
1 Kidney damage with >90 Diagnosis and treatment 2.8 56 (4.0-7.2)
normal or increased Treatment of coexisting conditions
GFR Slowing progression
Risk reduction for cardiovascular disease
2 Kidney damage with 60-89 Estimation of progression 2.8 5.7 (4.2-1.2)
mild decrease in
GFR
3 Moderate decrease in 30-59 Evaluation and treatment of complications 3.7 74 (6.0-8.9)
GFR
4 Severe decrease in GFR 15-29 Referral to nephrologist and consideration for 0.1 0.30(0.02-0.5)
kidney replacement therapy
5 Kidney failure <15 Replacement (if uremia present) 0.2 0.305
ate 0 eVve 0 ed, 2006




Complications of CKD



rd Care Is Fragmented

Who is currently caring for patients with CKD?
m .
Nephrniuglsts?
f

| Endoc rinologists?

CED = chronic kidney disease.

http://www.medscape.org/viewarticle/533695 3



E Complications Associated With CKD

* Anemia

* Cardiovascular disease
* Diabetes

* Dyslipidemia

* Hypertension

* Malnutrition

* Metabolic acidosis

* Osteodystrophy

Zanetakis Fh, et al A J Kidney Dhs J000C 365 suppd 3) 531538



Definition of Anemia

Anemia: hemoglobin (Hgb) concentration below 13.0 g/dL for
adult males and post-menopausal women

Hgb below 12.0 g/dL for premenopausal women
Based on this criteria,

Anemia of chronic kidney disease is due primarily to reduced

production of erythropoietin by the kidney and to shortened
red cell survival
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&4 Majority of Patients With CKD Are
"-"u' Anemic at First Nephrology Visit

Hematocrit at First Nephrology Visit

41%

21%

Patients (%)

10 - 6%

<28.0 28.0-29.9 =20.0-32.8 +3.0-35.8 =36.0
Hematocrit (%)

ke WH, &8l Am J Kadney Dvs. 2001, 30 803312



Epidemiology of CVD in CKD



Increased prevalence of CVD

CARDIOVASCULAR DISEASE IN CHRONIC RENAL DISEASE
Kidney Disease as a Risk Factor for Development of

Clinical Epidemiology of Cardiovascular Disease Cardiovascular Disease
in Chronic Renal Disease \ Statement From the American Heart Assoclation Councils on Kidacy in
Cardlovascular Disease, High Blood Pressure Research, Clinkcal
Robert N. Foley, MB, Patrick S. Parfrey, MD. and Mark J. Samak, MD Cardiology, and Epidemiology and Prevention
Ameican Joumal of Kidhiey Diseases, VoI 32, No 5, Supgd 3 (Novenber), 1988 pp 3112-3119 ‘-‘=‘|’ Sazak. MD. Coclas ‘;’-’“‘“ $ ‘l"-"' MD. Caxl ‘"I g
Aton € Schoolwerth, MD, Cochuir. Jose! Cormhy, AMD. PR, Bice Cullmon. MD
L Lew Hum MDD Petar A MoCullosgh, MD. MM Dertram Knabhe. MDD 1Bt Kebeposans, MD
Muchoel 7 Khag MD. MPH. Peck Pafiey, MDD Mag Plefler. MD. PR Loopoddo Rayy. MD
Dansd ] Spassa, MD. Peter W Wiksoo MD

Civenlation 2003:108:2152.2169 Hypertension 2003.42:1050-1065

US data
TABLE 2. Approximate Prevalence of CVD in the General Population and CKD
Ischemic Heart LVH Heart Failure

Disease (Clinical) (Echo) (Clinical)
General population 8-13* 201 3-6%
CKD stages 3-4 (diabetic and nondiabetic NA 25-50 (varies with level of NA
Kidney disease) kidney function)§
CKD stages 1-4 (kidney transplant recipients) 15| 50-701 NA
CKD stage 5 (hemodialysis) 40# 75" 40#

CKD stage 5 (peritoneal dialysis) 404 75** 40%




Increased prevalence of CVD

DOPPS 1 data

Prevalence of cardiovascular co-morbidity in HD patients at ‘baseline’

60

49,8

50

40

B Europe
B Japan
muUsS

30

20

10

CAD CHF Other cardiac

Goodkin DA et al. Association of Comorbid Conditions and Mortality in Hemodialysis Patients in Europe, Japan, and the United States: The Dialysis
Cutcomes and Practice Pattems Study (DOPPS). J Am Soc Mephrol 2002;14:3270-3277



CKD-CVD- The relations



Expected remaining lifetimes in adult CKD Stage 5 E

as compared to the General Population

years
60
Europe US Whites
50 -
General Population
40
30
Trallﬁplan‘t.\\
17.6
20
'*\ 13.9
10.6
7.8
10 ---\
Dialysis ————
e —— — —
0 4.6 4.0 A4

20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 B80-84

ERA-EDTA Registry data and USRDS data



Prostate cancer |

Thyroid cancer |

Breast cancer |

Hodgkin lymphoma |
Bladder cancer |

Non Hodgkin lymphoma |
Kidney cancer |
Colon-rectum cancer |
Leukemia |

Long term dialysis ENEEENEGNEGEGEE_————

Myeloma |

Heart failure |
Stomach cancer |
Esophagus cancer |
Lung cancer |
Pancreas cancer |

40 60 80
5-years relative survival (%)

Maurizio Nordio et al 2012,AJKD




Figure 3.2.1(a): Patient survival by dialysis modality analysis
(censored for change of modality)

Kaplan-Meier survival estimates, by Modality
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Figure 3.1.1: Death Rates on Dialysis 2001-2010

e Annual death rate on PD = =@ == Annual death rate on HD

e
Gm——" =~

il
i
[
e
=
—
m
o
(]

D_

I | | | | I | I I I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

184 MDTR report 2010, Malaysia




Table 3.1.2: Causes of Death on Dialysis 2001-2010

Year 2001 2002 2003 2004 2005
Causes of Death n % n % n % n % n %
Cardiovascular 221 26 313 33 341 28 341 26 376 25
Died at home 228 27 212 22 290 24 307 23 320 21
Sepsis 134 16 148 15 197 16 166 13 179 12
PD peritonitis 30 4 16 2 14 1 13 1 22 1
GIT bleed 18 2 24 3 29 2 24 2 29 2
Cancer 18 2 18 2 28 2 20 2 28 2
Liver disease 11 1 16 2 25 2 29 2 26 2
Withdrawal 20 2 18 2 26 2 9 1 1 1
Others 89 10 104 1 161 13 325 25 406 27
Unknown 81 10 90 9 100 8 84 6 116 8
TOTAL 850 100 959 100 1211 100 1318 100 1513 100
Year 2006 2007 2008 2009 2010
Causes of Death n Y n % n % n % n %
Cardiovascular 517 28 516 26 682 31 871 34 871 34
Died at home 354 20 343 17 423 19 492 19 507 20
Sepsis 235 13 222 11 336 15 570 22 605 24
PD peritonitis 22 1 16 1 25 1 30 1 34 1
GIT bleed 26 1 31 2 43 2 44 2 51 2
Cancer 41 2 34 2 53 2 54 2 69 3
Liver disease 35 2 37 2 44 2 26 1 31 1
Withdrawal 23 1 27 1 24 1 34 1 29 1
Others 392 22 552 28 366 17 195 8 108 4
Unknown 170 9 206 10 194 9 262 10 269 10
| TOTAL 1815 100 1984 100 2190 100 2578 100 2574 100

18" MDTR report 2010, Malaysia




Causes of Death in Dialysis

Cardiac Sepsis Acute M. Cancer CVA
Arrest

USRDS 2005.



Cardiovascular Mortality
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CKD-CVD-Anemia- The Cycle

Chronic Renal
Insufficiency (CRJ)

| , Anemla of CR

Cardiovascular Disease (CVD)




Cardiovascular Disease (CVS)
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Cardiovascular Disease (CVS)

B Kl 4
L

Chronic kidney disease (CKD)




Erythropoiesis

Kidney senses
- |: : | hypoxia (anemia) and
Erythropoietin acts increases endogenous

Fm the E-progenitor cells erythropoietin production

in the bone maTow to

produce new red hlood cells @ Kidney senses increased
tissue oxygenation

@ Kidney decreases
erythropoietin production




Other causes of anemia in CKD

Increased PTH

Hemoglobin molecule

Red blood— 2 Parathyroid glands
cell ‘

q 5 4
Red blood ( >

t‘" - N ,{
cells contain AU | L\ A

—
several hundred " b-
hemoglobin molecules .
which transport oxygen 2}
Oxygen binds to heme on
the hemoglobin molecule

Iron Deficiency

Cyfokine Release




Cardiovascular Disease (CVS)

B Kl 4
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Chronic kidney disease (CKD)

Anemia




k"
rd Consequences of Anemia in CKD

« Cardiovascular
- Left ventricular hypertrophy (LVH)
== Prﬂcipitating factor for EEJI'IQEE‘;“'VE heart failure I:'-:HF}
— Exacerbation of angina
* Reductions in
— Aerobic capacity
— Qverall well-being
— Cognition

Erclizy AJd. N Erpl f Mag. 1891 32413301344



Anemia Is a Mortality Multiplier

46 47

3g 37 37 W

Relative Risk

DM = diabetes melitus.
Medicare sarrple (59%) follkra-up from 18996 to 1887 of enrollees aged 65 years, adjusted for
age, sex, and race.

Colins A Ady Sdud Med 2000 30 1845197



E Left Ventricular Hypertrophy in CKD

* L\VH Is an independent predictor of cardiac death

* Hypertension, anemia, and diabetes are modifiable
predictors of LVH

— BP increase of 5 mm Hg is associated with 3% increase
in LVH risk

— Hb decrease of 1.0 g/dL is associated with 6% increase
in LVH risk

Foléry B, &1 al. Kigvey ind. 198547 186-182

Lerin A, &t &b dan J Kadngy' Des. 1996027 34 =304



Cardiovascular Care Is Suboptimal in
Patients With CKD

Predictors of LVH Prevalence of LVH In CKD
= _— m
Risk Factors I Risk of A P=003
LVH =
- gF 61-
: T g 90
Decrease in Hb o © & 40
by 1.0 grdL - ﬁ 30-
[ -
: g 10-
Increase in 0l _
systolic BP by 3% 50-75 25-50 <25 Diahysis
5 mm Hg Eiat
_ | Creatinine Clearance (mL/miln)

* LVH s an independent nsk faclor for death in pabents with ESED
= 11% of patients with CED on BP medication have oplimal levels

Cofesh ), et al Arch indevn Mad SO0 TG 12001008 Lerain A, of @l Am J Kigney Ui 19850070 240-2104
Lerwin A_ ol & A J Kadngy D 1920 34 175134






If a cure is hot achieved,
the kidneys will pass on
the disease 1o the heart

Huang Ti Nei Ching Su Wen
The Yellow Emperors Clazsic of Infernal Medicine
~2000 B.C.




Why is cardiovascular mortality so

much increased?

« CKD is common in people with CVD and with CVD risk factors

« CKD is associated with an increased risk of adverse outcomes in
these conditions

TABLE 6. Traditional and Nontraditional Cardiovascular Risk

Factors in CKD
Traditiona! Risk Factors Nontraditional Factors
Older age Albuminuria
Male sex Homocysteine
Hypertension Lipoprotein(a) and apoiipoproteina) soforms . High preva|e nce of traditional
Higher LDL cholesterol Lipcprotein remngnts - .
Lower HDL cholesterol Anemia r|8k factors in CKD
Diabetes Abnormal calclunvphosphate metabolism
Smoking Extracellutar fiuld volume overload i 2
Shysicel inactivity Electrolyte imbalance « As renal function deteriorates
Menopause Oxidative syess non-traditional risk factors play
Familly nb‘tchxy o' CVD mranrnanc'); c.CJgau.tlve proten) an increasing role in GFR |OSS
L alnulrition

“hrembogenic factors and cardiovascular damage

Sleep disturbances
Altered nitnc oxsde/endotholin bakance

Civenlarion 2003:108:2154-2159 And more .......



TRADITIONAL RISK FACTORS

* Age * Left ventricular
* Male sex hypertrophy
* Hypertension * Diabetes
* Smoking * Dyslipidemia

> 0 . & NOVEL AND UREMIA RELATED RISK FACTORS P
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T ERE S CRS Type 4
Pathophysiclogical int=ractions between heart and Kidney in type 4 cardicr=nal syndrome (CRS) or “chronic renccardac syndrom=” (chronic édney diseas= [CKD], = 5.,

chronic glomerular disease, contributing to decreased cardiac function, cardiac hypertrophy, o increased risk of adwarse cardiovascular avents). BMI = boedy mass index;
EPO = erythropaieting LDL = lowdensity lipoprotein. Figurs ilustration by Rob Flewel.




Cardiovascular Disease (CVS)
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Anemia
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The prevalence of renal dysfunction in chronic HF has been reported to be
approximately 25%

Chronic HF is likely to be characterized by a long-term situation of
reduced renal perfusion, often predisposed by microvascular
and macrovascular disease.

Renal insufficiency is highly prevalent among patients with HF and is an
Independent negative prognostic factor in both diastolic and systolic
ventricular dysfunction and severe

HF

Hillege HL, Nitsch D, Pfeffer MA, et al. Renal function as a predictor of outcome in a broad
spectrum of patients with heart failure. Circulation 2006;113:671— 8.



Increased

L . - susceplibility
Anemia f qf: A !
M+ Hold redention ( - to insults
Uremnic solute retention
Ca and Phos abnosmalities
Hypertension

Chronic h-_.'[_n:;:'nl_'-rl',,siu::-"

Apoplosis

Cienelic risk fag I:|r-'.
Acquired risk factors
I cardiae outpat (00O

Chronic P — Low cardiac oatput (CO) =
heart y Subclinical inflammation g "____ '_ Insult and

. » Enchathelial dysfunction R TTIT "
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1 h ] kidney damage
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Increased renal vascular resistance
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Embolism S Sclerosis = Fibroeis
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" RAA and syrmpathetic activation
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Ca and Phos abnormalities

Hyperension, IVH

Anemia i .
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Uremic solute retention e s
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SN - CRS Type 2

Pathophysiclogical imersctions betwsen heart and kidnsy in type 2 cardiorsnal syndrome (CRS) or “chronic CRS" (chronie abnormalitiss in cadiss function,
&g, chronic heart failure) causing progressive chronic Kidney dissass (CKDL Figure illustration by Rob Fewsll. LVH = lsft ventricular hypertrophy; RAA& = renin angiotsne
=in aldosterons.,




Conclusion

CVD remains prevalent among CKD patients and
contribute to the majority death among
chronic dialysis patients.

Interaction between heart and kidney during
dysfunction of each or both organs has
practical clinical implications and should be
addressed in the management.



Protect your kidneys, Save your heart.




THANK YOU



