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DISCLOSURES

• None relevant to this presentation
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SCOPE AND DEFINITION

Peripheral Arterial Disease
• Lower Limb

Central Arterial Diseases
• Cerebrovascular: stroke/carotid
• Aortic stenosis
• Renovascular
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OUTLINE

Central and Peripheral Arterial Diseases
• Global burden
• CKD as a risk factor
• Prognosis of CKD patients with arterial diseaseKDIGO



HIGH AND LOW-MIDDLE INCOME REGIONS

Country Income Groups (World Bank Classification), Country and Lending Groups, 2011, The World Bank Group, viewed 30th August, 2011.  

Source:  http://data.worldbank.org/about/country-classifications/country-and-lending-groups>.
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TRENDS IN PERIPHERAL ARTERIAL DISEASE NUMBERS: 
2000 TO 2010

Due to global population 
ageing, estimated number 
of people with PAD 
increased by 24%  
between 2000 and 2010

Fowkes et al. Lancet. 2013;382:1329-1340.
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NUMBERS OF PERIPHERAL ARTERIAL DISEASE CASES BY WORLD
REGION AND AGE

Fowkes FG et al. Lancet. 2013;382:1329-1340
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NUMBERS & INCIDENCE OF STROKE IN HIGH AND LOW-MIDDLE
INCOME COUNTRIES, 1990-2010.

HIC 1990 2010 Trend

Incidence (per 100,000) 246 217 !

Numbers (millions) 4.2 5.3 "

LMIC

Incidence (per 100,000) 252 281
"

Numbers (millions) 5.8 11.6
" ‍

Incidence : age standardized per 100,000 person years
Feigen V et al Lancet 2014; 383 : 245
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NU M B E R S W IT H E LE VAT E D C A R O T ID IN T IM A L M E D IA L
THICKNESS AND CAROTID PLAQUE IN WORLD REGIONS BY AGE IN
2015

AFR=	African	Region;	AMR=	Region	of	the	Americas;	SEAR=	South-East	Asia	Region;	EUR=	European	Region;	EMR=	Eastern	Mediterranean Region;	WPR=	Western	Pacific	Region

Song,	et	al.	Submitted

Elevated carotid intimal medial thickness Carotid plaque
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GLOBAL PAD BURDEN: CONTRIBUTING FACTORS

• Ageing of the population

• Trends in cardiovascular risk factors

• Survival from myocardial infarction and strokeKDIGO
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MULTIVARIATE RISK FACTOR ASSOCIATIONS WITH PAD IN
HIC VS LMIC

Risk factor HIC: Odds Ratio for 
PAD (95%CI)

LMIC: Odds Ratio for 
PAD (95% CI) 

P value HIC vs 
LMIC

Smoking current 2.7 (2.4-3.1) 1.4 (1.3-1.6) <0.0001

Smoking former 2.0 (1.7-2.4) 1.5 (1.1-1.9) 0.04

Diabetes 1.9 (1.7-2.1) 1.5 (1.3-1.7) 0.009

Hypertension 1.6 (1.4-1.7) 1.4 (1.2-1.5) 0.06

High cholesterol 1.2 (1.1-1.3) 1.1 (1.0-1.3) 0.54

Cardiovascular 
disease

2.6 (2.2-3.0) 1.8 (1.4-2.2) 0.01
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TOP 10 COUNTRIES FOR NUMBER OF PEOPLE WITH DIABETES
(20-79 YEARS), 2013 AND 2035 

2013 2035
Country Millions Country Millions
China 98.4 China 142.7
India 65.1 India 109.0
United States of 
America

24.4 United States of 
America

29.7

Brazil 11.9 Brazil 19.2
Russian Federation 10.9 Mexico 15.7
Mexico 8.7 Indonesia 14.1
Indonesia 8.5 Egypt 13.1
Germany 7.6 Pakistan 12.8
Egypt 7.5 Turkey 11.8
Japan 7.2 Russian Federation 11.1
WORLD 382 WORLD 592

Guariguata et al. Diab Res Clin Pract 2014; 103: 137
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CHRONIC KIDNEY DISEASE AS A RISK FACTOR
FOR CENTRAL AND PERIPHERAL ARTERIAL
DISEASES KDIGO



RELATIVE RISK OF INCIDENT PERIPHERAL ARTERY DISEASE BY BASELINE EGFR 
AND ALBUMIN CREATININE RATIO IN 21 COHORTS IN THE CKD PROGNOSIS
CONSORTIUM

Table from paper

Matsushita et al. Lancet Diabetes Endocrind 2017; 15: 718
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META-ANALYSIS OF ADJUSTED RELATIVE RISKS OF ALL CAUSE
STROKE BY GFR AND ALBUMINURIA

Masson et al. Nephrol Dial Transplant 2015; 30: 1162
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CAROTID ATHEROSCLEROSIS: MULTIVARIATE ADJUSTED MEAN INTIMAL
MEDICAL THICKNESS AND RISK OF STENOSIS BY EGFR IN SUITA STUDY

Table from paper / create chart?

eGFR ml/min per 
1.73m2

≥ 90 60-89 50-59 < 50

Mean max IMT

Men 1.43 1.48 1.51 1.63*

Women 1.21 1.20 1.21 1.34*

OR for stenosis

Men 1 1.56 1.85 1.81

Women 1 0.84 0.91 2.04

Ohara et al Stroke 2013; 44: 3537

*p < 0.05
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“INCIDENCE” OF ATHEROSCLEROTIC PLAQUES IN THORACIC AORTA
BY SEVERITY OF RENAL DYSFUNCTION

Incidence

Matsumura et al. Atherosclerosis 2014; 237: 301
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DISABILITY ADJUSTED LIFE YEARS (DALYS) DUE TO STROKE FOR
SELECTED RISK FACTORS BY COUNTRY INCOME LEVEL, 2013

Risk Factor DALYS (%) attributable to risk factor

Low and middle income 
countries

High income countries

High systolic BP 65.1 59.8

Poor diet 65.3 55.1

Air pollution 33.7 10.2

Smoking 23.6 19.6

Low GFR 6.5 9.5

Feigin et al. Lancet Neurology 2016; 15: 913
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PROGNOSIS OF CHRONIC KIDNEY DISEASE PATIENTS
WITH ARTERIAL DISEASE
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CUMULATIVE INCIDENCE OF LOWER-LIMB COMPLICATIONS, CARDIOVASCULAR-
RELATED HOSPITALIZATIONS, AND MORTALITY BY KIDNEY FUNCTION WITH
AND WITHOUT PERIPHERAL ARTERY DISEASE (PAD)

Bourrier et al. Am J Kidney Dis 2019 (in press)
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CUMULATIVE MORTALITY AND CARDIOVASCULAR EVENTS AFTER
ACUTE STROKE ACCORDING TO EGFR

Cumulative %

Mortality GFR > 60 30 ≤ GFR ≤ 60 GFR < 30 P-value

1 month 10.5 17.6 21.4 0.003

1 year 20.6 33.6 54.5 0.001

10 year 62.8 77.3 89.2 0.001

CV events

1 month 3.8 6.6 9.1 0.098

1 year 13.3 17.8 36.0 0.021

10 year 45.2 67.4 77.6 0.001

Tsagalis et al. Nephrol Dial Transplant 2009; 24: 194
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CARDIOVASCULAR EVENT-FREE SURVIVAL ACCORDING TO PRESENCE OR
ABSENCE OF INDICATIONS OF CAROTID ARTERY DISEASE IN NON-
DIABETIC PATIENTS WITH CKD

Kim et al. BMC Cardiovasc Dis 2013; 13: 96
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CARDIOVASCULAR EVENT-FREE SURVIVAL CURVES FOR
ASYMPTOMATIC CKD PATIENTS ACCORDING TO PRESENCE OR
ABSENCE OF ABDOMINAL AORTIC CALCIFICATION

calcification

calcification

Tatami et al. Atherosclerosis 2015; 245: 349
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ANNUAL INCIDENCE (%) OF NEW CARDIOVASCULAR EVENTS IN US
MEDICARE POPULATION WITH AND WITHOUT RENOVASCULAR DISEASE

Incidence of events %

No renovascular disease Renovascular disease

Coronary artery disease 7.4 30.4

Congestive cardiac failure 5.6 19.5

Stroke/TIA 5.3 17.6

Peripheral artery disease 5.2 25.9

Death 6.3 16.6

Chrysochou + Kalra Prog Cardiov Dis 2009; 52: 184
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GENERAL CONCLUSIONS

• Global burden of central and peripheral arterial diseases
increasing rapidly especially in low- and middle-income countries

• Chronic kidney disease is an independent risk factor for arterial 
disease and likely to contribute to the global burden

• Chronic kidney disease patients with arterial disease have worse 
prognosis than those without arterial disease
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