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Treatment Modalities of Dialysis ESRD
Patients in Taiwan

Total cases 52,537 PD
QR K 0/a

Hemodialysis  4s,
CAPD 4,4

Prevalence rate
2,288 per million pupuiauur

Incidence rate
416 per million population

TSN Renal Registry
1990 ~ 2007



Trend of Prevalence and Incidence of
Dialysis ESRD Patients
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Diabetes became the top Increase of incidence of aged
cause of ESRD group after launching of NHI

=®=Chronc GN

Incidence rate (pmp)

50% =o=TIN
° 3000
40% - 2500 -
30% - 2000 -~
20% - 1500 1
| 1000 - -
By 3—‘5 by @ -0
00 L9 e s see o0 -
0 T T T T T T T T T T T T T S (O OO (OO (- ,_
19901992 19941996 1998200020022004200 0 -% Age=0-19
19901992 1994 1996 1998 2000 2002 2004 2008

Canlendar Year

Calendar Year

Diabetes, aged, and health insurance are majors for increase of ESRD.

TSN Renal Registry Yang & Hwang,
1990~2001 NDT, 2008



Incidence of ESRD,(pmp)

USRDS 2009 # # &

Incident rate per million population
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The great impact of the dialysis costs
on health care system
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Summary of the Dialysis
Therapy In Talwan

Causes of high prevalence and high incidence
— Increase of longevity and aged population

— Improvement in care of chronic diseases, but
also increase of the chance of renal injury

= Diabetes and Aged are two major disease and
group of dialysis patients

— National Health Insurance decreases the
barrier for entering dialysis therapy

=|ncreasing dialysis patients after launching NHI
= =lncreasing medical expenses and burdens
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Herb therapy Is Aristolochic acid (5 & & f)
associated with the relative Chinese herb products

Increased risks of CKD

rISk Of CKD in adUItS — 1% Dataset of NHI and Dataset of Chinese

not using analgesics

*%

Odds ratio
'

CKD

Adjusted for age, sex, obesity, smokir

Medicine, NHI

HEl Analgesic Use
I Mo Anlgesic Use

B Mu-Xiang
39 Dose group {g): B Mu-Tong
- I;lg;f.} B Fangchi
44 v
o ¥ 3150 I Xi-Xin
= 61-100
e 34 101200
T 4 =200
N 2
Advanced of CKD T -
1=
D-

Mu-Xiang Mu-Tong Fangchi Xi-Xin

alcohol drink, DM, hypertension, _ _
cardiovascular disease, cholesterol Adjusted for age, sex, DM, hypertension,

NSAID, acetaminophen

Guh JY et a. AJKD (49) 5: 626-633,2007 Lai MN et al. Nephrology 2008
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Survival rate

0.4+

0.2

1990-1994 vs. 1995-1999
Log-Rank Test, <0.001
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Cumulative survival rate
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Renoprotective effects of ARBS:
GFR declinein DETAIL, IRMA 2, IDNT and
RENAAL

RENAAL* IRMA2" IDNT? DETAIL®
3.4 years 2 years 2.6 years 5 years
f‘: Losartan 100 mg Irbesartan 300 mg Irbesartan 300 mg Telmisartan 80 mg
m O -
()
> 1
N
E NE, : ' '
O
o 3.
© -
N
;ED.E = 37
E -5 -4.4 * Median
- t
£ 5. 4.9 55 Mean
[

Currently attainable rates of decrease in glomerular filtration rate
remain at 2 to 8 mL/min/y depending on the underlying disease.

Acta Diabetol 42:S42-S49, 2004



Renal progression and patient
outcome of chronic kidney disease In
NTUH

d 434 patients classified as stage 3 (n=184), stage 4
(n=142) and stage 5 not on dialysis (n=108)
participated this study. 267 patients were male
(61.5%) and 144 (33.2%) were diabetic.

J The mean annual GFR decline rates were 1.96,

3.89 and 4.32 ml/min/1.73m? for stage 3, 4, and 5,
Qsgsaiveg. of Stage 3-5 Chronic Kidney

Disease before End-Stage Renal Disease
at a Single Center in Taiwan

Yen-Ling Chiu® Kuo-Liong Chien®? Shuei-Liong Lin® Yung-Ming Chen®

Tun-Jun Tsai®  Kwan-Dun WuP Nephron Clin Pract 2008:109:c109—c118



Mhelinterventionfof{CKD]programisiowsithe
deteriorationfofirenalifunctionlinfCKDlpatients

eGFR slope decline(mliimin/1.73m lyear)

dedline of £ GFR dopa(mliminA Tamiy=ar |

0 150m
= 100+ L
- ‘."} A
-2.07£0.25 2> 504
E o
. 5 Beforei rventlon'nﬁ:erln!rventinn
e 504
-6:38£0.95
- p<0.0001 £ o0 0 ¢
=y E k7 .
'TE -150+
3 2 200« |
E 250
e =
@ 300
o
j 2 380
X 400
I
‘Hefare imervantion  After intervartion
f . . ool .
i By paired t-test
(! ]
[T =
By - Hhefare
iafter
4=
_ﬁ-
e _ I
pr
N p=0.005 fet.0at
94 After -1 112042 26:0.30 - 79%0.38

stage3 ‘staged stages

Mule(1=389)

Female (1=286)

DM (n=224)
nonDM(n=451)

Not using Anti-HT (n=17)
Using Anti-HT (n=5628)

Before

(ml/min/1.73nr/year) (ml/min/l.73mr/year)

-6.05+1.50
-4.93+0.64
7.62+1.18
-4.571.30

-4.66:+1.39
-5.65+1.02

After

-1.9740.39
22027

-3.19+0.63
-1.5140.21
-1.5240.44
-2.1140.27







The concept of competing risk (§%puroundl-3.exe)
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Curnulative probability
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Figure 4.2 (Nolume 1)
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point prevalent general Medicare patientsentering Medicar e before January 1, 2001, alive & age 66 or older on

Months after entry

December 31. Patientsenrolled in an HM O, with Medicar e as secondary payor, or diagnosed with ESRD during the
year are excluded. Excludesthose enrolled in Medicaid in 2001. CKD, diabetes, & CHF defined during 2001. Follow-up
period isfiveyears & comorbidity groups are mutually exclusive.

ADR USRDS, 2008



Five-year follow-up and outcomes in a population with CKD
in a large managed care organization

No Proteinuria
proteinuria (n=1,741) Stage 4
(n=14,202)
D|se_n.r.d|.e.d.fr.n,m_plan 14.9 16.2
D Dled (prior to RRT) ) TO2— 155
Re&eweﬁ.a.tra.ns,plant 0.01 0.2
\
‘,Lnltlated dialysis ’)__U'.UF 63
None of RE"aBove 74.8 63.3

Stage 2, protein (+): risk factor 2X for death
risk factor 10X for RRT

Keith et al., Arch Intern Med (2004)164:659



Relationships of Race and Ethnicity to Progression of
Kidney Dysfunction and Clinical Outcomes in Patients
with Chronic Renal Failure

Table 1. Incidence Rate of End-Stage Renal per 10 Million Population Stratitied by (ender Adjusted tor
Age and Gender, 1997-2000 Combined

Incidence Rate per 10 Million Rate Ratio
Primary Diagnosis Whites Blacks N.Am  Asian  Whites  Blacks N.Am  Asian
Male (adjusted for age)
Diabetes 1,166 4030 4792 2,010 ref=1 346 4.11 1.72
Hypertension 780 3,901 915 1,310 ref=1 5.00 1.17 1.68
'Glomerulonepritis 320 839 585 614 ref=1 2.62 1.83 192
Female (adjusted for age)
Diabetes 909 4,336 558 1693 ref=1 477 6.15 1.86
Hypertension 396 2,766 657 834 ref=1 6.98 1.66 211
Glomerulonepritis 161 o515 414 428 ref =1 3.20 257 2.66
Overall {adjusted for
gender and age)
Diabetes 1,024 4,208 5233 1836 ref=1] 411 5.11 17
Hypertension 554 3,302 778 1,036 1ef=1] 5396 140 1.8
Glomerulonepritis 232 670 496 510 ref =1 2.89 2.14 2.2

NOTE The underlined numbers represent the highest rate ratio for each comparison with the referent race. Source: USRDS
2002 Annual Data Report'.
Abbreviations: N. Am, Native American; ref, referent race (ie, white).

Antonio Alberto Lopes Adv Renal Repl Thr, 2004



International comparison of the
relaioship of CKD prevalence and
ESRD risk

US, NHANES, 1988-1994 a00
(15,488), 1999-2000 (4,101) 700 ]
Norway, HUNT [1,1995- -

o

[=1

[=]
1

1997 (65,181, 70.4%)

Comparable CKD
prevalence, Nor 10.2% vs.

US 11.0-11.7% M

1007 M

Incidence of ESRD
'
s

[£]
[=]
o

CKD prevalence in Norway T e S
. . 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002
was similar to US, Year
suggesting low progression o USmes
to ESRD rather than a 7 USbldte

I /1 Figure 1. Annual incidence of ESRD (per million inhabitants) in
Sam”er pOOI Of |nd|V|dua|S at N;rway and the United States. ’
risk accounts for the lower
Incidence of ESRD in

Hallan et al. JASN, 2006,17:2275-2284.
Norway



Racial Differences in Mortality Among Those with CKD

J Am Soc Nephrol 19: 1403-1410,
Rajnish Mehrotra,* Dulcie Kermah,* Linda Fried,® Sharon Adler,*' and Keith Norris™*

« 3rd NHANES, 14,611 A,
« 2892 has CKD (< 60)

2_.

Hazard Ratio

1.5 1

| L S

05

Blacks vs Whites

<65 years 65-75 years > 76 years
Age Range

2.2 -

Mexican Americans sl
Vs Whites 16 -

14 .

1.2 4

Jid i
0.8 4

0.6 -
0.4 -
0.2

Hazard Ratio

< 65 years 65-75 years > 75 years
Age Range



Competing Risk Factor
Analysis of ESRD and

Mortality in CK

. Prospectively recruited 220 consecutive p’s at a VAN

Agarwal R. Am ] Nephrol,

2008,28:569-575.

. eGFR < 60, Upcr > 0.22 g/g

Age, Race, Proteinuria, eGFR, sBP, CAD as predictc

. Competing Cox regression

Table 2. Hazard ratios for individual end-points of ESRD or mortality in patients with CKD

=
wn

Cumuilative incidence
o
=

2
o
LV )

3 4 5 6 7
Time (y=ars}

Fig. 1. Cumulative incidence rates for the competing end-points

ETIOTITY

‘v death in patients with CKD.

Clinical factor ESRD All-cause mortality

hazard ratio  95% CI p value hazard ratio  95% CI p value
Age, years 0.98 0.96-1.01 0.2 1.07 1.04-1.11 <0.001
Black race 3.35 1.71-6.55 <0.001 1.15 0.61-2.17 0.7
log eGFR, ml/min/1.73 m? 0.005 0.001-0.025 <0.001 0.43 0.21-0.85 0.02
log protein/creatinine ratio, g/g 1.71 1.36-2.14 <0.001 1.26 1.03-1.54 0.03
Systolic blood pressure, mm Hg 1.01 0.999-1.023 0.06 0.99 0.98-1.00 0.2
Coronary artery disease 117 0.65-2.10 0.6 2.58 1.07-6.20 0.04

Time-varying covariate log eGFR
ml/min/1 73 m?

10072

10011003

<0001

Table 3. Hazard ratios for competing end-points of ESRD or mortality in patients with CKD

ESRD

Mortality

Black

Age

eGFR

eGFR

Upcr

Upcr

CAD

ESRD

vs Mortality

Clinical factor ESRD All-cause mortality
hazard  95% CI p value hazard  95% CI pvalue  pvalue for equality
ratio ratio of hazard ratios

Age, years 0.91 0.88-0.95 <0.001 1.07 1.04-1.11 <0.001 <0.001

Black race 2.75 1.09-6.92 0.03 1.15 0.60-2.17 0.7 0.2

log eGFR, ml/min/1.73 m?* 0.014 0.003-0.077  <0.001 0.43 0.21-0.85 0.016 <0.001

log protein/creatinine ratio, g/g 1.37 1.01-1.85 0.04 1.26 1.03-1.54  0.03 0.7

Systolic blood pressure, mm Hg 1.02 1.003-1.04 0.02 0.99 0.98-1.00 0.2 0.04

Coronary artery disease 0.78 0.36-1.73 0.5 252 1.20-5.28 0.01 0.08

Time-varying covariate

log eGFR, ml/min/1.73 m? 1.002 1.001-1.003 0.001
Coronary artery disease 0.999  0.998-0.999  0.04

Age
eGFR
CAD




Death among INSUIEd . no ot ie cmusive iacenee ofseah s

ESRD to the cumulative incidence of ESRD by entry eGFR

Afri Can Am e ri Can S With :It;::a(,it::;:;)group, and year: adjusted data (bold) and raw

Years from entry eGFR

45 to <60ml/min per 1.73m’

Black 9.78 5.95 3.61 2.58 2.52

- . 35.67 2183 13.46 10.18 9.41

Pre pa|d |ntegrated health Non-Black 1957 13.55 9.93 7.41 639

! . 74.60 55.59 38.45 3217 29.05

SyStem ) RetrospeCtlve 30 to < 45mil/min per 1.73m?

Black 151 1.02 0815 0625 0564

cohort study

NonBlack 435 2.10 1.77 152 1.28

23.10 13.39 11.20 9.2 8.63

P’ts with Scr tests >= 1 time |
15 to <29ml/min per 1.73m’
Over 9 years Black 0.432 0.309 0.256 0.242 0.239

1.19 0.80 0.71 0.67 0.65
0.625 0.423 0.363 0.354 0.356

182,959, 8% bIaCkS’ CKD o Black 2.32 1.67 1.51 145 1.46

eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease.

The adj d data (bold) are di | andardized hi ar 2000 US lati
stage 3 or 4 e e e o e yenr 2000 s popvion
Competing-risk method

Age and gender adjusted T
HR for ESRD and death |

prior to ESRD in black, 1.83 e
andl1.15 compared to non- 0 |
blacks T e T T

Figure 3 | Risk of ESRD (left) and risk of death before ESRD (right) in Blacks vs non-Blacks by study entry age and eGFR (ml/min per
1.73m?). On the basis of the competing-risk regression models with interaction terms, as shown in Table 4. Solid lines: entry eGFR 60 ml/

Blacks with CKD were twiCe mriiy sy i i aiudbe o ianloh o o i oy
as likely to enter into ESRD
as to die prior to ESRD

HR
|

Derose SF, et al, KI 2009, 76, 629-637.



Long-term
outcomes In
nondiabetic CKD [l

« Retrospective study of S
nondiabetic CKD stage 2-4 beo

4.5

from randomized and non- gof mE eGFR24.5-55.5
randomized cohorts of :

g 40

MDRD. S

20
10

« 1,666 p’ts, KF 4X > Death :

0 1 2 3 4 5 6 7 8 9 10

. eGFR, Proteinuria, kidney g 5 o o 04t w0 w0 o 5o

disease, gender and race. i I e
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Long-term outcomes of patients

with chronic kidney disease
Nisha Bansal and Chi-yuan Hsu*

SUMMARY

This Practice Point commentary discusses a recent paper by Menon et al. that described the
natural history of a cohort of nondiabetic patients with stage 2—4 chronic kidney disease (CKD)
who had been recruited from nephrology practices and screened for entry into the Modification
of Diet in Renal Disease (MDRD) trial. Kidney failure was the most common outcome during
long-term follow-up among these patients and there was a low competing risk of death,
findings in contrast to observations in other cohorts of patients with CKD. Patients with lower
glomerular filtration rate and greater proteinuria at baseline were at increased risk for both
Kidney failure and death, but kidney failure remained more likely than death in all glomerular
filtration rate subgroups. These results emphasize the heterogeneity of the CKD population.
Nephrologists should not rely on CKD staging alone to direct management of or risk-stratify
patients with CKD, but should also consider the etiology and rate of progression of kidney
disease, patient age and cardiovascular disease risk factors.
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The crude hazard rates for mortality and ESRD

Table 3 | Crude mortality rates and rates of ESRD, stratified by
cardiac diagnosis, age and renal function

Death/100 patient ESRD/100
years patient years Death/ESRD

Full cohort 9.34 (8.85, 9.82) 0.29 (0.20, 0.38) 31.99
Cardiac diagnosis

ACS 469 (4.39, 4.99) 0.14 (0.091, 0.20) 32.48

CHF 21.80(21.00, 22.60) 0.64 (0.48, 0.79) 34.27

CHF and ACS 17.31 (15.76, 18.85) 0.77 (0.41,1.13) 22.45
Age (yvears)

=< 60 211 (1.78, 2.43) 0.27 (015, 0.39) /.80

50-69 5.88 (5.32, 6.44) 0.32 (0.18, 0.45) 18.51

7079 11.91 (11.25, 12.56) 0.34 (0.22, 0.46) 34.80

=80 23.10(22.16, 24.04) 0.21 (0.11, 0.32) 108.72

GFR (mil/min/1.73m"<)

=60 537 (5.04, 5.71) 0.08 (0.037, 0.12) 6/7.38
30—=60 13.10(12.50, 13.71)  0.17 (0.093, 0.24) /8.62
=30 3345 (31.70, 35.19) 4.27 (3.52, 5.02) /.83

ACS, acute coronary syndrome; CHF, congestive heart failure; ESRD, end-stage renal

disease; GFR, glomerular filtration rate. . .
Kidney International (2008) 74, 356—-363;
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