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Projections of Global Mortality and Burden 

of Disease from 2002 to 2030 

 
Changes in Rankings for 15 Leading Causes of Death, 2002 and 2030 

 

 

Colin D. Mathers*, Dejan Loncar 

Evidence and Information for Policy Cluster, World Health Organization, Geneva, Switzerland 

Mathers CD, Loncar D. PLoS Med 2006 Nov;3(11):e442  



Global deaths for diabetes, urogenital, blood, and 

endocrine diseases in 1990 and 2013 for all ages 

All ages deaths (thousands) 

Year 1990 2013 

Diabetes, urogenital, blood, and 

endocrine diseases 

1569·4 2955·0 

Diabetes mellitus (DM) 684·3 1299·4 

Acute glomerulonephritis (GN) 23·6 18·8 

Chronic kidney disease (CKD) 408·6 956·2 

  CKD due to DM 46·3 173·1 

  CKD due to  hypertension 120·0 275·7 

  CKD due to acute GN 99·0 116·3 

GBD 2013 Mortality and Causes of Death Collaborators. Lancet. 2015;385:117-71. 

2.3x 

3.8x 

2.3x 

1.2x 



Distribution of the main pathologies  

contributing to CKD across the world 

Nugent RA, et al. Nephron Clin Pract. 2011;118:c269-77.  



Different causes of ESRD in China, the USA and the UK 

Liu ZH. Nat Rev Nephrol. 2013;9:523-8.  

IgA nephropathy constituted 

about 45.3–54.3% of cases of 

primary glomerulonephritis  







World wide distribution of biopsy proven glomerular disease 

Pesce F, Schena FP. Nephrol Dial Transplant. 2010;25:334-6. 

Primary GN:  

IgAN 

(as high as 45%) 

Secondary GN: 

Lupus  

(as high as 76%) 



Leading global risk factors for disability-adjusted life year (DALYs) 

 in both sexes combined in 2000 and 2013 

GBD 2013 Risk Factors Collaborators, Lancet. 2015. pii: S0140-6736(15)00128-2. 



Ten countries with most deaths from cardiovascular diseases,  

diabetes, and chronic kidney disease attributable to high blood pressure in  

1980 and 2010 

Global Burden of Metabolic Risk Factors for Chronic Diseases Collaboration. Lancet Diabetes Endocrinol. 2014;2:634-47 



Hypertension burden and control in mainland China: 

 Analysis of nationwide data 2003–2012 

Li D, et al. Int J Cardiol. 2015;184:637-44.  



The official languages are English and 

Putonghua, simultaneous 

interpretation in English and 

Putonghua will be provided. 

大會語言為普通話及英語，並設普通
話及英語同步傳譯。 
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2003 2004 2005 2006 2007 2008 2009 2010 2011 

Hong 

Kong 

128 141 145 149 147 148 132 146 157 

 

 

 

Incidence of  

ESRD, 2003-2013 

(Hong Kong) (pmp) 

2003-2013年末期腎衰竭新症發病率 

香港醫院管理局腎病註冊 Hong Kong Renal Registry, Hospital Authority 

2012 2013 

165 159 



CAUSES OF INCIDENT ESRD - New 

Renal Registry, Central Renal Committee,  

Hospital Authority, HK 
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>390,000 DM 

patients in HA 

in 2014/15 



Causes of Incident ESRD by Diagnosis, 1996-2014 

Hong Kong Renal Registry 2015 



Renal Registry Hong Kong 2014 



Data Source: Special analyses, USRDS ESRD Database. Data presented only 

for countries from which relevant information was available. All rates are 

unadjusted. ̂ United Kingdom: England, Wales, Northern Ireland (Scotland 

data reported separately). Data for Belgium do not include patients younger 

than 20. Data for Indonesia represent the West Java region. Data for France 

include 22 regions. Data for Spain include 18 of 19 regions. Abbreviations: 

ESRD, end-stage renal disease; sp., speaking. 

Incidence rate 
of ESRD, 2013 
(pmp)  
2013年末期腎衰竭新症發病率 

USRDS 2015 Report 

1. Taiwan    458 
2. Jalisco (Mexico)  421 
3. United States  363 
4. Singapore   308 
5. Japan   286 
 
 
19. HK              165 
 
 



NO. OF ESRD PATIENTS ON RRT IN  HA 
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Prevalent Counts of the 3 Modes of RRT, as of 31/12 

Total No. of Dialysis patients: 5,246 

Total No. of RRT patients:      8,827 

Leung CB, Cheung WL, Li PKT. Kidney Int Suppl 2015 Jun;5(1):33-38 



Data source: Special analyses, USRDS ESRD Database. Data presented only for countries from which relevant 

information was available. The prevalence is unadjusted and reflects prevalence at the end of 2013. ^United Kingdom: 

England, Wales, Northern Ireland (Scotland data reported separately). Japan and Taiwan include dialysis patients 

only. Data for Belgium do not include patients younger than 20. Data for Indonesia represent the West Java region. 

Data for Spain include 18 of 19 regions. Data for France include 22 regions. Abbreviations: ESRD, end-stage renal 

disease; sp., speaking. 

Prevalence of  

ESRD, 2013 (pmp) 
2013年末期腎衰竭患病率 

1. Taiwan    3,138 
2. Japan   2,411 
3. USA   2,043 
4. Singapore   1,809 
5. Portugal    1,737 
 
11. HK   1,223 
12. Canada   1,223 
 
15. Malaysia   1,140 
 
28. UK       905 

USRDS 2015 



 Percentage of incident ESRD 

patients with diabetes as the 

primary ESRD cause,  

by country, 2013 

USRDS 2015 

 
1. Malaysia    64%  
2. Singapore  62% 
3. Jalisco (Mexico) 58%  
4. Hong Kong  49% 
5. New Zealand  49% 
6. Korea   48% 
7. Israel   46% 
8. Oman   46% 
9. Taiwan   45% 
10. Philippines   45% 
11. Japan   44% 
12. USA   44% 
 
 



The world prevalence of diabetes 
among adults (aged 20-79 years) 

Shaw JE, Sicree RA, Zimmet PZ. Diabetes Res Clin Pract. 2010;87(1):4-14  

• In 2010 : 6.4%,  

– affecting 285 million adults 

• In 2030: increase to 7.7% 

– Affecting 439 million adults  

 

• Between 2010 and 2030,  

– 69% increase in numbers of adults with diabetes in 

developing countries  

– 20% increase in developed countries 



Global  projections people with diabetes  

(20-79 years), 2007 and 2025 (millions) 

IDF 2006  

Diabetes Atlas 3rd Ed. 



Map of world poverty by country  
showing the percentage of population living in extreme poverty (income < $1/d) 

Hossain MP, et al. Am J Kidney Dis 2009 Jan;53(1):166-74.  
Source : World Bank 



Global Quantitative Number of Dialysis 

• 147 countries reported to provide dialysis in 

2011 

– only 37 had published information either 

directly through a national renal registry or 

indirectly through a multinational organization. 

Sichart JM, Moeller S. Contrib Nephrol 2011; 175: 163-169  



Dialysis Modality worldwide 

• At the end of year 2013,  

 

• 2,250,000 patients undergoing HD 

–  (89% of all dialysis patients)  

 

• ~ 272,000 patients undergoing PD  

– (11% of all dialysis patients). 

FMC report : ESRD Patients in 2013 : A Global Perspective 



Annual Growth Rates 

• World population 1.1% 

 

• ESRD ~6% 

 

• HD 6 –7% 

 

• PD ~8% 

 

• Tx 4 – 5% 

FMC report : ESRD Patients in 2013 : A Global Perspective 



Regional distribution of dialysis patients 

compared to the general population 

FMC report : ESRD Patients in 2013 : A Global Perspective The top 5 countries: 1,309,000 



Worldwide access to treatment for 
end-stage kidney disease 

• In 2010, 2·618 million people received RRT worldwide.  

 

• Estimated at least 2·284 million people might have died 

prematurely because RRT could not be accessed.  

 

• Noted the largest treatment gaps in low-income countries,  

– Asia (1·907 million people needing but not receiving RRT; 

conservative model) 

– Africa (432 000 people; conservative model).  

Liyanage T, et al .Worldwide access to treatment for end-stage kidney disease: a systematic review 

The Lancet  2015 May 16;385(9981):1975-82 



Patients receiving RRT in 2010 

. 

Liyanage T, et al .Worldwide access to treatment for end-stage kidney disease: a systematic review 

The Lancet  2015 May 16;385(9981):1975-82 



Worldwide access to treatment for 
end-stage kidney disease 

By 2030,  

•Worldwide use of RRT is projected to  

•more than double to 5·439 million  

– (3·899-7·640 million) people  

•the most growth in Asia  

– (0·968 million to a projected 2·162 million 

[1·571-3·014 million]). 

 

Liyanage T, et al .Worldwide access to treatment for end-stage kidney disease: a systematic review 

The Lancet  2015 May 16;385(9981):1975-82 



Global end stage renal disease -Worldwide 

 No. on RRT Increase (%)  

    

2030 5.4 M 74%  (compared with 2015) 

    

2020 3.8 M 22% (compared with 2015) 

    

2015 3.1 M   

 

 

Global end stage renal disease - Asia 

 No. on RRT Increase (%)  

    

2030 2.2 M 83% (compared with 2015) 

    

2020 1.5 M 25% (compared with 2015) 

    

2015 1.2 M   

 

全球 

亞洲 

腎臟替代治療 

腎臟替代治療 

Liyanage T, et al .Worldwide access to treatment for end-stage kidney disease: a systematic review 

The Lancet  2015 May 16;385(9981):1975-82 



Estimated number 
of patients 

undergoing RRT 
from 2010 to 2030 

 
 Worldwide  

 
 
 

By region  
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Liyanage T, et al .Worldwide access to treatment for end-stage kidney disease: a systematic review 

The Lancet  2015 May 16;385(9981):1975-82 



2014年底全国血液透析患者数量 

  2011年 2012年 2013年 2014年 

查重后患者数 276008 286199 324811 381467 

在透患者 Prevalent 234632 248016 283581 339748 

新导入患者 New  72682 70961 73936 63968 

新增死亡患者 13861 12864 12910 14322 

新增肾移植 2078 1967 1807 2008 

转腹膜透析 1055 1061 937 961 

其它原因转出与退出 24382 22291 25576 24428 

HD patients in China (2011-2014)  

Courtesy Prof XQ Yu 

Prevalent case : 6%     14%      20% 

From 2012 to 2014 -  by 91,732   [ 37%] 



腹膜透析患者登记情况 

  2012年 2013年 2014年 

登记患者总数 43.383 49,683 73,559 

在透患者 Prevalent 37.942 46,633 55,373 

新置管患者 New case 6930 8,023 8784 

新增死亡患者 2168 2003 1678 

新增肾移植 418 454 389 

转血液透析 1126 1081 1000 

退出 284 232 186 

好转 54 37 21 单位：例 

PD patients in China (2012-2014)  

Courtesy Prof XQ Yu 

Prevalent case : 23%          19% 

From 2012 to 2014 -  by 17,431   [ 46%] 
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Leading causes of death in HK, 2014 

Source: Department of Health 

Cause of Death 
Number of  

Death 
Death Rate* 

1. Malignant neoplasms 惡性腫瘤  13803 190.6 

2. Pneumonia  肺炎 7502 103.6 

3. Diseases of heart   心臟病 6405 88.4 

4. Cerebrovascular diseases  腦血管病 3336 46.1 

5. External causes of morbidity and mortality  
疾病和死亡的外因 

1834 25.3 

6. Chronic lower respiratory diseases  慢性下呼吸道疾病  1742 24.1 

7. Nephritis, nephrotic syndrome and nephrosis  
腎炎，腎變病綜合症和腎變病   

1684 23.3 

8. Dementia 認知障礙症 1112 15.4 

9. Septicaemia  敗血病 884 12.2 

10. Diabetes mellitus  糖尿病 390 5.4 

*Number of Deaths per 100000 Population 

 



Lung 

Cancer 
Kidney 

Failure 
Colon 

Cancer 

Breast 

Cancer 

Prostate  

Cancer 

57 

99 

42 

32 

Kidney Failure Compared to  

Cancer Deaths in the U.S. in 2000* 
(in Thousands) 

157 

*SEER, 2003 



(A) All-cause and (B) cardiovascular (CV) mortality rates in the Australian (Aus),  

European (Euro), and US dialysis and general populations (Gen Pop) 

Roberts MA et al, Am J Kidney Dis 2011; 58: 64–72 

General Population 

Dialysis Population 

General Population 

Dialysis Population 

All Cause Mortality CV Mortality  

RR 20.8 

(Australia) 

RR 52 

(Australia) 



Association of CKD With Disability 

Plantinga LC, et al. Am J Kidney Dis. 2011;57:212-27. 

Cancer         HT         Obesity     CVD    Arthritis     DM 
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Medical costs of CKD in the Medicare population 

Honeycutt AA, et al. J Am Soc Nephrol. 2013;24:1478-83. 

The total annual medical costs attributable to stage 2 

through stage 4 CKD among the Medicare FFS 

beneficiary population are almost  

$49 billion! 



Annual hospital costs by baseline CKD stage in UK 

Morad Z, et al. Am J Kidney Dis. 2015;65:799-805. 

1 

3.5 

12.3 

19.4 



Direct and Indirect Expenditures for SLE Patients 

With Nephritis and Matched Controls 

Carls G, et al. J Occup Environ Med. 2009;51:66-79.  



Medical care expenditures associated with  

chronic kidney disease in adults with diabetes:  

United States 2011 

Ozieh MN, et al. Diabetes Res Clin Pract. 2015;109:185-90.  

2.14 times 



The economic burden of progressive chronic kidney disease  

among patients with type 2 diabetes 

Vupputuri S, et al. J Diabetes Complications. 2014;28:10-6. 

Stage 0-2 

Stage 3 

Stage 4 

No      Any No    Any   No   Any           

Progression  ~ Progression     ~   Progression  ~ 



De Vecchi AF, et al. NDT 1999; USRDS ADR Precis 2007 

Fukuhara S, et.al. Int J Health Care Finance Econ. 2007;7:217-231 

Dialysis Cost 6.8 - 48 times > National Average 

Japan              3.7     0.203 

Taiwan              6.2 (TNHI)     0.22 (TNHI) 

USA              8.2 (Medicare) 1.2 (Medicare) 

18 x 

28 x 

32 x 

25 x 

48 x 

6.8 x 



Annual expenditure per ESRD patient and general population health expenditure per capita, 2003 

Dor A, et al. End-stage renal disease and economic incentives: the International Study of 

Health Care Organization and Financing (ISHCOF). Int J Health Care Finance Econ. 2007 Sep;7(2-3):73-111.  

(PPP: Purchase Power Parity) 

Expenditure on ESRD 

16 x of General Pop 



Costing Comparison of PD vs Hospital HD in Public in HK - 2011 

HK$0

HK$50,000

HK$100,000

HK$150,000

HK$200,000

HK$250,000

HK$300,000

Hospital HD CAPD

Patient Payment HA Funded

(Per Year) 

HD: CAPD       3.6:1 

$ 290,000 

$ 80,000 



The cost of renal dialysis in a UK setting - Multicentre 

Modality   Pounds per year  

 

APD     21 655  

CAPD     15 570 

Hospital HD    35 023  

Satellite HD    32 669 

Home-based HD   20 764  

Baboolal K, et al. Nephrol Dial Transplant. 2008 Jun;23(6):1982-9  

HD : CAPD  2.33 : 1 



Mainland China: Modality Costs 

HD (RMB) PD (RMB) 

Not standardized 98,204 84,141 

Standardized 100,388 78,782 

Source & Courtesy Chinese Medical Insurance Agency 2006 data presented in ISPD 2006 Dialysis Economics Roundtable, HK 

HD : CAPD  1.27 : 1 



Medical Costs of HD and PD per Patient per Month  

Taiwan 

0
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Less cost for PD:     25 %                   15 %  

Presented in Roundtable discussions - Health economics on dialysis management: China, Hong Kong, Macau, Taiwan  

2011 Quadrangular Chinese Nephrology Conference September 10, 2011  

HD : CAPD  1.18 : 1 



Source  Country  Year  HD/PD 

cost ratio  
Prof. Xueqing Yu  China  2013  1.10  
Prof. YL Kim  South Korea  2013  1.20  
Dr. KBM Hadiuzzaman  Bangladesh  2013  1.00  
Prof. Harun-Ur-Rashid  Bangladesh  2013  1.00  
Dr. D. Sirivongs  Thailand  2013  1.20  
Dr. Klara Paudel  Nepal  2013  1.30  
Prof. HC Chen  Taiwan  2013  1.20  
Dr. J. de Arteaga  Argentina  2013  1.00  
Prof. G. Rosa Diez  Argentina  2013  1.00  
Dr. Zulma Cruz  El Salvador  2013  1.20  

HD/PD ratios calculated from responses  

in completed mail surveys. 

Karopadi AN, Mason G, Rettore E, Ronco C. 

Nephrol Dial Transplant. 2013 Oct;28(10):2553-69 

Asia 

South 

America 



Outcome parameter Value 95% CI 

Therapy costs (€1000/month) 

HD (1st year) 3.630 3.462–3.801 

HP (2nd year) 3.330 3.189–3.474 

HM (after 2nd year) 3.380 3.225–3.539 

PD (1st year) 2.160 0.903–3.957 

PP (2nd year) 1.530 0.392–3.429 

PM (after 2nd year) 1.710 0.595–3.403 

TL (Living donor - 1st year) 4.240 3.755–4.754 

TD (Deceased donor - 1st year) 4.250 3.761–4.769 

TP (2nd year) 1.430 1.161–1.726 

TM (after 2nd year) 1.070 0.702–1.515 

 

Monthly QALY gains 

HD, HP, HM 0.055 0.018–0.112 

PD, PP, PM 0.068 0.034–0.112 

TL, TD, TP, TM 0.075 0.039–0.123 

Estimated costs (in €1000 per month) and effects (QALYs)  

Haller M et al. Nephrol. Dial. Transplant 2011; 26 (9): 2988-2995 

HD 

PD 

TxP 

Monthly QALY gains : Txp > PD > HD 



Epidemiology of Nephropathies in the world 

 

Data of Renal failure in Hong Kong and the 

world 

 

Impact of Nephropathies and Dialysis 

  Patient Survival 

  Socioeconomic  

 

How to deal with it  

  Awareness and Early Prevention 

  Treatment 

  Provision of Cost Effective Quality Dialysis 



             Locate People at risk 

Diabetes, Hypertension, Elderly 

        Initiator / Injury 

Protein leakage, Proteinuria 

Prevent Progression 

KDRP Programmes 

  

ESRD 
Preparing people 
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Chronic Kidney Disease  

Renoprotection Programmes 



Prevalence, Awareness, and Management of CKD  

and Cardiovascular Risk Factors in Canada 

Verhave JC, et al. Clin J Am Soc Nephrol. 2014;9:713-9. 

Self-awareness was low: 8% for CKD, 73% for diabetes, and 45% for 

hypercholesterolemia. 



Public lacks knowledge on chronic kidney disease 

Chow KM,...,Li PK. Hong Kong Med J. 2014;20:139-44. 

• Less than half the 

general public in Hong 

Kong are aware that 

hypertension is a risk 

factor of chronic 

kidney disease. 

 

• Only 17.8% of 

respondents in a 

telephone survey 

recognised the 

asymptomatic nature 

of chronic kidney 

disease. 



Wang F, et al. Am J Kidney Dis. 2014;63:1068-70. 

The overall awareness rate of CKD in China was ~10% 









ISN 2004 Conference on  

Prevention of Progression of Renal Disease June 29- July 1, 2004 



Li PKT, et al. Kidney Int Suppl. 2005;94:S36-40. 



Region Screened 

population 

Screening 

tools 

Prevalence 

Beijing, China
 

13,925 adults 

(response rate 

90.6%) 

Glomerular filtration rate using 

calibrated serum creatinine 

level and formula estimation 

13%, defined as glomerular 

filtration rate < 60 ml/min/1.73 

m
2
 or markers of kidney 

damage 

Taiwan 462,293 adults MDRD equation for 

estimated glomerular 

filtration rate 

Dipstick analysis of 

urine protein 

12% with chronic kidney 

disease  

Hong Kong 1,201 adults Dipstick analysis of 

urine protein and 

blood 

3.2% with proteinuria ≥ 1+ 

 

Population-based epidemiological studies of chronic kidney disease  

Li PKT, et al. Nephrology 2011 Sep;16(7):633-641  



Prevalence of CKD 

1. Zhang L, et al Lancet. 2012 Mar 3;379(9818):815-22. 
2. Wen CP, et al. Lancet 2008; 371: 2173–82. 

Chinese 

• about 11%- 12% 
1,2 

Hong Kong 
•More than 800,000 people affected 
•One of the major burdens on the 
health of general public 

//upload.wikimedia.org/wikipedia/commons/8/80/Asia_(orthographic_projection).svg


Aspect Implications 

Lower creatinine appearance rate (possibly from 

both muscle and diet) 

eGFR equations based on creatinine may need to 

be adjusted downward by about 20% 

Lower GFR/1.73 m
2
 Conventional staging of CKD may not apply due 

to a lower “healthy” range of GFR 

High rates of hypertension, salt intake, smoking Potential improvements due to education, dietary 

salt restriction, smoking cessation programs 

High rates of glomerulonephritis Possible improvement due to better sanitation and 

improvement of infections associated with GN 

High rate of diabetes 

Lower threshold of BMI for kidney damage 

Attention to diet and exercise; better detection of 

diabetes and treatments needed 

Low nephron number at birth due to suboptimal 

maternal prenatal nutrition 

Social and economic programs to focus on 

maternal health care 

More rapid progression of CKD Cause unknown 

Better survival once CKD established Cause unknown 

Nephrotoxicity from herbal medicines Better control and regulation and quality control 

of herbal medicines to avoid contaminants and 

adulterants 

Environmental nephrotoxins Community education and initiatives 

Consumption of traditional foods with 

nephrotoxic potential or toxicity in CKD patients 

(djenkol, star fruit, fish gallbladder) 

Patient education to avoid such foods 

 

Unique aspects of CKD in Asian populations  

Li PKT, Chow KM. Chronic Kidney Disease in Asia. In Daugirdas JT. Handbook of Chronic Kidney Diseases  

1st  Edition Lippincott Williams & Wilkins, Philadelphia 2010: Chapter 33  



Li PKT, et al. Nephrology 2011 Sep;16(7):633-641  



AFCKDI recommendations for Early Detection of 

Chronic Kidney Disease 
1. Targets: 

Patients with diabetes, hypertension  

Those with family history of chronic kidney disease  

Individuals receiving potentially nephrotoxic drugs, herbs or substances or taking indigenous medicine. 

Patients with past history of acute kidney injury 

Individuals older than 65 

 

2. Tools: 

Spot urine sample for protein with standard urine Dipstick test (need a repeat confirmatory test if positive) 

Dipstick for red blood cells (need confirmation by urine microscopy) 

An estimate of glomerular filtration rate based on serum creatinine concentration 

 

3. Frequency of Screening 

Screening frequency for targeted individuals should be yearly if no abnormality is detected on initial evaluation. 

 

4. Who should perform the screening:  

Doctors, nurses, paramedical staff and other trained healthcare professionals 

 

5. Intervention after screening 

Patients detected to have chronic kidney disease should be referred to primary care physicians with experience in 
management of kidney disease for follow up. A management protocol should be provided to the primary care 
physicians. Further referral to nephrologists for management will be based on the protocol together with clinical 
judgment of the primary care physicians with their assessment of the severity of chronic kidney disease and the 
likelihood of progression. 

 

6. Screening for cardiovascular disease risk 

It is recommended that cardiovascular disease risk factors should be screened in all patients with CKD.  

Li PKT, et al. Nephrology 2011 Sep;16(7):633-641  



CKD: high-risk groups 

The elderly The hypertensive 

The diabetic 
Those with a family 
member with CKD 

CKD 

75 

1. Li PKT, Chow KM, et al. Asian Chronic Kidney Disease (CKD) Best Practice Recommendations – Positional Statements for Early Detection of 
CKD from Asian Forum for CKD Initiatives (AFCKDI). Nephrology (Carlton) 2011 Sep;16(7):633-641 



Cost-effectiveness of primary screening for CKD 

Komenda P, et al. Am J Kidney Dis. 2014;63:789-97. 
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KDIGO Clinical Practice Guideline for Glomerulonephritis. Kidney Int 2012; 2 (Suppl 2): 1-274 



Antiproteinuric & antihypertensive therapy 

• We recommend long-term ACEi or ARB treatment when 
proteinuria is >1 g/d with uptitration of the drug depending on 
blood pressure . (1B) 
 

• We suggest ACEi or ARB treatment if proteinuria is between 0.5 to 
1 g/d [in children between 0.5 to 1 g/d per 1.73 m2]. (2D) 
 

• We suggest the ACEi or ARB be titrated upwards as far as tolerated 
to achieve proteinuria <1 g/d. (2C) 
 

• The goal of blood pressure treatment in IgAN should be < 130/80 
mmHg in patients with proteinuria <1 g/d and < 125/75 mmHg 
when initial proteinuria is >1 g/day. (Not Graded) 

KDIGO Clinical Practice Guideline for Glomerulonephritis. Kidney Int 2012; 2 (Suppl 2): 1-274 



Li PKT, et al. Am J Kidney Dis. 2006 May;47(5):751-60  



Li PKT, et al. Am J Med 2013 Feb; 126(2): 162-8  



Szeto CC,.., Li PKT. PLoS One 2013 May 10;8(5):e62736 



Barriers to Applying Good Evidences 

Patient 

Compliance 
Cost 

Provider  

Compliance 
Social factors 

Evidence Based Knowledge & Guidelines 

Prevention of Chronic Kidney Disease 



Hypertension: incidence, awareness, 

treatment, and control 

Prevalence of diagnosed hypertension Aware Treated Controlled 

Canada 22% 59% 40% 16% 

France 41% 70% 59% 24% 

Germany 53% 12% 32% 22% 

Italy 58% 79% 51% 19% 

UK 19% 63% 50% 30% 

US 24% 42% 52% 24% 

China 14% 26% 12% 3% 

Hypertension status (%) 

Chockalingam and Fodor, Am J Hypertens, 1998; Chamontin et al, Am J Hypertens, 1998; 

Marques-Vidal et al, Q J Med, 1997; Trenkwalder et al, J Hypertens, 1994;  

Vincenzi et al, G Ital Cardiol, 1992; Colhoun et al, J Hypertens, 1998;  

Franklin et al, Hypertension, 2001; Tao et al, Chin Med J, 1995. 



 

Attained rate of target blood pressure in 

non-diabetic and diabetic hypertensives 

Mori H, et al. Current Status of Antihypertensive Prescription and Associated 

Blood Pressure Control in Japan. Hypertens Res 2006; 29: 143–151 

12,437 treated hypertensive patients from 1,186 clinics and hospitals  

in 7 groups of prefectures in Japan collected in 2002 



Risk Assessment Management Program – 

RAMP  

• Starting 2009, territory-wide diabetes 

management program 

 

• all diabetics, helping to delineate current 

level of control and complications 

prevalence among primary care diabetic 

patients in Hong Kong  

Kung K,.., Li PKT. BMC Family Medicine 2014 Jan 10;15(1):8 



Prevalence of complications 

 in type 2 diabetic patients in primary care  

Retinopathy 

Neuropathy 

Nephropathy 

0.9% 

6.1 % 

30.9% 

5.5 % 

0.3% 

1.0% 

0.2% 

N=15,856  Overt –  

uACR >300 mg/g (or > 34 mg/mmol) 

 

Incipient nephropathy – 

 uACR 30-300 mg/g (or 3.4-34 mg/mmol) 

Oct 2009 -  Dec 2011  

Kung K,.., Li PKT. BMC Family Medicine 2014 Jan 10;15(1):8 



Systolic Blood pressure  

in type 2 diabetic patients in primary care  

N=15,856  

SBP =130 

Kung K,.., Li PKT. BMC Family Medicine 2014 Jan 10;15(1):8 



Diastolic Blood pressure  

in type 2 diabetic patients in primary care  

N=15,856  

DBP = 80 

Kung K,.., Li PKT. BMC Family Medicine 2014 Jan 10;15(1):8 



HbA1c 
in type 2 diabetic patients in primary care  

N=15,856  

Mean: 7.2% (SD 1.3) 

HbA1c = 7% 

Kung K,.., Li PKT. BMC Family Medicine 2014 Jan 10;15(1):8 



Urine Alb Cr Ratio (ACR) 
in type 2 diabetic patients in primary care  

N=15,856  

U ACR = 30 
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Kung K,.., Li PKT. BMC Family Medicine 2014 Jan 10;15(1):8 



The impact of pay for performance on the control of  

blood pressure in people with chronic kidney disease stage 3-5 

Karunaratne K, et al. Nephrol Dial Transplant. 2013;28:2107-16.  



Richards N, et al. Primary care-based disease management of CKD, based on eGFR  

reporting, improves patient outcomes. Nephrol Dial Transplant. 2008 Feb;23(2):549-55 

a fall in eGFR of  

≥  5 ml/min/1.73 m2 

(n=122) 

a fall of eGFR of  

≥ 5 ml/min/1.73 m2  

(triangles, n = 14) 

[11%] 

a fall of eGFR of  

<5 ml/min/1.73 m2  

(squares, n = 73) 

[60%] 

a rise in eGFR of  

≥ 5 ml/min/1.73 m2  

(circles, n = 35) 

[29%] 

Primary Care based disease management programme for CKD 



Patient  

General  
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Education 
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Education  

Referral 
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Li PKT and Chow KM. Am J Kidney Dis  2013 Nov;62(5):993-1005 



Li PKT, et al. Hemodialysis International 2011; 15:10–14 



Dialysis Cost 

In-Centre HD Satellite HD Home HD Home PD 

Hong Kong 

2000 

US$ 30,600 US$12,800 

(CAPD) 

Hong Kong 

2011 

US$ 37,179 

(~HK$ 290,000) 

US$ 29,487 

(~HK$ 230,000) 

1st yr: US$ 38,461 

 (~HK$ 300,000) 

>1 yr: US$ 12,820 

(~HK$ 100,000) 

US$10,256  

(~HK$ 80,000) 

(CAPD) 

Australia 2005 A$36,284  A$33,392  

Canada 

2002 

US $51,252 US$42,057 US$29,961 US$26,959 

UK 

2008 

£ 35,023  £ 20,764  £21,655 (APD) 

£15,570 (CAPD) 

Li PKT, et al. Hemodialysis International 2011; 15:10–14 

$$$                          $$                                  $   



Costing Comparison of  
Different Modes of RRT in HA 

HK$0

HK$50,000

HK$100,000

HK$150,000

HK$200,000

HK$250,000

HK$300,000

Hospital HD HD PPP NHHD (First

Year)

NHHD

(Subsequent

Years)

CAPD APD (First

Year)

APD

(Subsequent

Years)

Patient Payment Charity Funded HA Funded

(Per Year) 

(Pathology, pharmacy and radiology costs of hospital HD in HA excluded) 



 A Position Statement on Dialysis Economics from the  

2nd Congress of the International Society for Hemodialysis 

• The global increase in end stage renal failure patients poses significant stresses on 
healthcare systems around the world. 

 

• The current world wide provision of the majority of renal replacement therapy via in-
centre hemodialysis (HD) is costly. 

 

• The provision of home based therapies, as either Home HD or peritoneal dialysis 
(PD), is less costly than in-centre HD, in most parts of the world. 

 

• Home therapies provide a level of empowerment to patients that impact positively 
on their patient outcome and quality of life. 

 

• Proactive pre-dialysis patient education on the availability of dialysis modalities including 
in-centre hemodialysis, home based hemodialysis, and home based peritoneal dialysis 
programmes (CAPD and Automated PD) should be enhanced in order to improve patient 
choice regarding their dialysis regimen.  

 

• The dialysis community should engage with local governments and Health Authorities to 
discuss the planning and provision of dialysis modalities with a view to providing the 
most cost effective therapies. 

 

• Local governments and Health Authorities should actively plan the increase use of home 
dialysis modalites in order to maximize health care resources for treating end stage renal 
disease patients. 

 

• Academic training of both doctors and nurses on home dialysis therapies especially for 
peritoneal dialysis should be enhanced in order to promote more home dialysis. 

 
Li PKT, et al. Hemodialysis International 2011; 15:10–14 



Is there light  

at the end of the tunnel? 
 

• Continue research – bench & bedside 

• Earlier detection through targetted screening  

• Putting theory into practice – thro’ incentives 

• CKD management 

– Primary care 

– Multidisciplinary team 

– Use of IT 

• Increase awareness of CKD – to public & 
policy makers 

• Use of cost effective dialysis modality 



Bello AK, et al. Am J Kidney Dis. 2015;65:15-25. 



National Initiatives to Improve CKD Care Delivery 

Bello AK, et al. Am J Kidney Dis. 2015;65:15-25. 



ERA - EDTA 
Incident patients accepted for RRT 

overall trend, 2001-2011 

*adjusted for age and gender of EU27 

+1.1% APC 
(95%CI: 0.6, 1.7) -2.2% APC 

(95%CI: -4.2, -0.2) 

125 

123 

131 

Courtesy Prof. Andrzej Wiecek  

APC: Annual Percentage change 



Common barriers to the care of people with  

non-dialysis-dependent CKD 

• Across the 17 European countries studied:  

–  Limited work force capacity 

–  Nearly complete absence of mechanisms for 

disease surveillance  

– Lack of a coordinated CKD care strategy 

– Poor integration of CKD care with other NCD 

control initiatives 

– Low awareness of the significance of CKD  

Bello AK, et al. Am J Kidney Dis. 2015;65:15-25. 



Is there light  

at the end of the tunnel? 
 

• Continue research – bench & bedside 

• Earlier detection through targetted screening  

• Putting theory into practice – thro’ incentives 

• CKD management 

– Primary care 

– Multidisciplinary team 

– Use of IT 

• Increase awareness of CKD – to public & policy 
makers 

• Use of cost effective dialysis modality 



Contributions of Chinese Nephrologists to Research in 

Nephrology 
(Publications from China, Hong Kong, Macau, Taiwan) 

(*Have not included Chinese nephrologists outside China, HK, Macau & Taiwan) 

From 2011 to 2015 Increase proportion from 8.27% to 14.06 %  

Yearly  

Increase 

In % 



Contributions of Chinese Nephrologists to Research in 

Nephrology 
(Publications from China, Hong Kong, Macau, Taiwan) 

All renal publcations

Year China, HK, Macau, Taiwan World wide %

2005 1310 26473 4.95

2006 1473 27811 5.30

2007 1748 29002 6.03

2008 2076 31181 6.66

2009 2436 31975 7.62

2010 2678 33675 7.95

2011 3018 36512 8.27

2012 3872 39052 9.91

2013 4524 42084 10.75

2014 5587 44397 12.58

2015 5725 40732 14.06

(*Have not included Chinese nephrologists outside China, HK, Macau & Taiwan) 

Yearly  

Increase 

In % 

From 2011 to 2015 Increase proportion from 8.27% to 14.06 %  
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