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Projected global deaths (58 million) by major cause 
2005
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30% CVD = 17,528,000 deaths

Yach et al, 2004
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4 billions
China
India
Brazil
Egypt
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CKD??!!

DCPP
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CVDCKD

CKD-CVD Complex
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Cardiovascular death

Non-Cardiovascular death

Albuminuria and CVD Risk

Hillege et al, 2002
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CKD and CVD Risk

HOORN Study, Henry et al, 2002 Pooled Analysis, Weiner et al, 2004

eGFR<60

eGFR>60

CKD as a Global Public Health Problem
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All Cause Mortality
CKD

CKD as a Global Public Health Problem

Fried et al, 2005
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DM

CKD
eGFR<60

Albuminuria

CVD

Cancer

CKD as a Global Public Health Problem

Infectious
Disease

CKD as a Global Public Health Problem
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1,000,000 death/year
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WHO  STEPwise Surveillance of Chronic Diseases
STEPS

CKD as a Global Public Health Problem
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DEFINE

PREVENT

CKD Surveillance STEPS

CKD as a Global Public Health Problem

1

DETECT

CKD as a Global Public Health Problem
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NKF-K/DOQI Definition of CKD
KDIGO Modifications (Amsterdam 2004)

Structural or functional abnormalities of the kidneys for >3 months, as manifested 
by either:

1. Kidney damage, with or without decreased GFR, as defined by
• pathologic abnormalities
• markers of kidney damage

– urinary abnormalities (proteinuria)
– blood abnormalities (renal tubular syndromes)
– imaging abnormalities

• kidney transplantation
2. GFR <60 ml/min/1.73 m2, with or without kidney damage

CKD as a Global Public Health Problem
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CKD Classification

< 15 (or 
dialysis)

Kidney failure5

15-29Severe ↓ GFR4

30-59Moderate ↓ GFR3

60-89Kidney damage with mild ↓ GFR2

≥ 90Kidney damage with normal or ↑
GFR1

GFR 
(ml/min/1.73 m2)

DescriptionStage

D for dialysis

T for transplant

clinically significant

Table 3. Current CKD Classification Based on Severity and Therapy

CKD as a Global Public Health Problem

Levey et al, 2005
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Proposed Classification of CKD by Diagnosis
CKD Classification

Disease Stage Marker of Kidney 
Damage

Disease (ICD Code list)

Type 1 Proteinuria

Type 2 Proteinuria

Glomerular diseases Hematuria
+Proteinuria

Vascular diseases +Proteinuria

Tubulointersitial
Diseases

+Pyuria,
+Proteinuria,

+Imaging studies

Cystic Diseases Cysts

Non-diabetic kidney 
disease not otherwise 
specified

+Proteinuria

Transplant +Proteinuria

Non-Diabetic Kidney 
Disease

Same for 
all

(585.x),
V codes for 
dialysis or 
transplant

Diabetic Kidney 
Disease

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem
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CKD as a Global Public Health Problem

2

CKD as a Global Public Health Problem



Sheffield Kidney Institute

CKD
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GLOBAL CKD Programmes

Canada

USA

Mexico
Cuba

Morocco  Egypt

RSA

Iceland
Holland
Germany
UK
Spain
Belgium

China

Hong Kong
Japan

Korea
Singapore
Malaysia
Thailand

Australia

Argentina
Venezuela
Brasil
Chile
Peru
Bolivia
Paraguay

CKD as a Global Public Health Problem

Italy
Switzerland
Norway
Denmark
Finland

CKD as a Global Public Health Problem
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Global CKD Detection Programmes
Approaches

• Population studied:
– General, Health service, Targeted
– Targeted high risk including minorities/ethnicities
– Children, adults, elderly

• Methods:
– Urine Dipstick
– Albuminuria
– sCreatinine
– Formulated eGFR (CG & MDRD)

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem
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Global CKD Detection Programmes
Results

• Albuminuria: ~5-16%

• Proteinuria: ~0.6-4.5%

• eGFR<60: ~2.5-5%
• eGFR<30: ~0.3-4%

• ESRD: ~0.1-0.3%

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem
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Global CKD Detection Programmes
Issues

• Representativeness of sample? Variable
• Urine testing: Seldom repeated/confirmed
• Albuminuria:

– Methodology: Calibration/Standardisation
– Confounders: age, obesity, smoking, poverty, infections
– Diagnostic: CKD/CVD? 
– Prognostic: CVD>CKD

• Serum Creatinine:
– Variability: Biological and methodological
– Methodology: Calibration/standardisation

• eGFR Equations:
– Applicability: Healthy Population, elderly, ethnicities, obese, females 

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem
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CKD =100,000,000

CKD as a Global Public Health Problem
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WHO Global InfoBase

CKD as a Global Public Health Problem

Causes of Chronic Diseases

CKD

CKD as a Global Public Health Problem

CKD

http://www.who.int/ncd_surveillance/infobase/web/InfoBaseCommon/
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2005

Global obesity
CKD as a Global Public Health Problem

2015

1.2 billion

CKD as a Global Public Health Problem

1.7 billion
CVDCKD
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World
2000
2030

154 m
370 m

55 m
84 m

Developed Developing
99 m

286 m

16.7
33.8

32.9

18.2

52.4
30.7

28.3
9.1

80.9

22.8

42.3

18.6

0.9 1.6

* In million subjects

102%

81%

71%

211%

255%

127%

78%

Global Diabetes (2000-2030)

WHO, March 2003
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CVDCKD
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972m

1.56b

Global Hypertension

2000

2025

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem

CVDCKD
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Global Smoking
1.3 billion smoker

INTERHEART, Teo et al, 2006

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem

CVDCKD
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WHO Global InfoBase

Chronic Diseases and Health Promotion
annual death rate

• Raised blood pressure: 7.1 million 
• Smoking: 4.9 million
• Raised cholesterol : 4.4 million
• Overweight and obesity: 2.6 million
• Fruit & vegetable intake:2.7 million
• Physical inactivity: 1.7 million 
• Diabetes: 1.2 million

CVD

CKD as a Global Public Health Problem

CKDX

http://www.who.int/ncd_surveillance/infobase/web/InfoBaseCommon/
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CKD as a Global Public Health Problem

36,000,000 lives can be saved

>70Y

<70Y
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Heart Disease Fall

-70%/last 3 decades
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Gaziano et al, 2006

Polypill Reduction of CVD
CKD as a Global Public Health Problem

ACEi/ARB
CCB

β−blocker
Statin

Aspirin

CKD as a Global Public Health Problem

~$300/QALY
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D P T

CKD-CVD Detection, Prevention & Treatment

Detection
High Risk Groups
DM/HT
CKD Relatives
Minorities
CVD
Infections
Aged
The poor

Prevention
Modifiable Factors
Lifestyle:
Diet and exercise
Smoking
Obesity 
Hypertension
Diabetes
Poverty
Infection
Inflammation

Treatment 
Modifiable factors
BP control
ACEi-ARBs
Proteinuria
Glycemia
Lipids
Smoking
Nephrotoxins

CKD as a Global Public Health Problem
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Broome

Bega, Kalgoorlie

BorroloolaWadeye

Naiuyu

Tiwi Islands

Chronic Disease Outreach Program in Australia
CKD as a Global Public Health ProblemCKD as a Global Public Health Problem
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National Programmes

CKD as a Global Public Health Problem

CVDCKD
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CKD Programmes

US Healthy People 2010

• NKF-Kidney Early Evaluation Program (KEEP)
• National Kidney Disease Education Program (NKDEP)
• NIH-NIDDK Chronic Renal Insufficiency Cohort Study (CRIC)
• CDC: “CKD A public health problem that needs public health action”

Latin America Nephrology Associations

• The “Sustainable and Tenable Renal Health Model”

CKD as a Global Public Health Problem
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Chronic Disease Prevention Programmes
Regional Networks

• CARMEN: Americas

• CINDI: EU
“Countrywide Integrated NCD Intervention Programme”

• EMAN: Eastern Mediterranean
• SEANET: South East Asia
• NANDI: African Region
• MOANA: Western Pacific
“Mobilization of Allies in Noncommunicable Disease”

CKD as a Global Public Health Problem

CVDCKD



Sheffield Kidney Institute

NGOs
Government

Implementation

PatientsPCP Nephrologist

Partnerships

CKD as a Global Public Health Problem
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Awareness
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CVD
DM

Obesitysmoking

CKD as a Global Public Health ProblemCKD as a Global Public Health Problem

Chronic Disease Surveillance Programmes

CKD
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