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CKD : Major Public Health Problem

130 million CKD Patients in China

Incidence of CKD (eGFR<60 ESRD: ~1.3 million
+Albuminuria )

Prevalence of chronic kidney disease in China:
a cross-sectional survey

Luxia Zhang*, FangWang*, LiWangt, Wenke Wang?, Bicheng Liut, Jian Livt, Menghua Chent, Qiang Het, Yunhua Liaot, Xueqing Yut,
Nan Chent, Jian-eZhang ZhaoHu, Fuyou Liu, Daging Hong, Lijie Ma, Hong Liu, Xiaoling Zhou, Jianghua Chen, Ling Pan, Wei Chen,

Weiming Wang, Xiaomei Li, Haiyan Wang Zhang L et al. Lancet. 2012: 379: 815-822
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PD Developing in China

Patients No 2010 2011 2012 2013
>1000 1 1 1
500-1000 1 2 2
350-500 4 4 3 6
200-350 16 23 29 30
100-200 43 61 73 90
50-100 80 81 90 90
<50 635 609 643 671




The number of PD patients quickly surged in SYSU
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Quality issues for the PD program

Patient survival
Technique survival
Rate of infection
Catheter patency
PD adequacy
Nutritional status

Quality of life

Hypertension control
Correction of anemia
Reduction of CVD
Control of CKD-MBD
Dropout Rates (DOR)

Time On PD Therapy (TOT)



PERITONEAL DIALYSIS REGISTRATION SYSTEM

(PERSIST) Study
http://pd.medidata.cn

Sponsor: Sun Yat-sen University
Principal Investigator : Xueqing Yu
ClinicalTrials.gov ID : NCT 02989298



PERITONEAL DIALYSIS REGISTRATION SYSTEM
(PERSIST) Study
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Parameters in database
> total:1004
> follow-up: 448

» complication: 235

A total of 66 hospitals registered 18,177 PD patients by Dec 31, 2017



Aim of the Study

« Qutcomes and risk factors

« Evidences for the intervention

« Predictors for outcomes



Study Design

Perspective, Multicenter, Observational Cohort Study
Enroliment:10000
Follow-Up Duration:10 years. Patients will be followed up every 3 m
Eligibility:  Minimum Age: 18

Maximum Age: No limiting

Gender: Both

Inclusion Criteria: PD therapy more than 3 months

Exclusion Criteria: NoO



Data Collection

Demographic:

Age, gender, cause of end-stage renal disease, presence of diabetes, history of
cardiovascular disease, BMI, Charlson Comorbidity Index (CClI)

Biochemical data:

Serum albumin, hemoglobin, hsCRP, serum creatinine, serum calcium, serum
phosphorus, total cholesterol, renal and peritoneal Kt/V urea (urea clearance
Index),normalized protein catabolic rate (hPCR) (g/kg/d) ,Measured GFR

Bio-specimen:

Serum, urine, DNA and peritoneum tissue.



Primary Outcomes

* 1. Patient survival of PD patients
Time frame: The 1styear, 2" year, 3" year, 4™ year, 5"year and 10" year

Description: Developing a PD database in China, and evaluating the patient survival

of PD patients at the 1styear, 2"d year, 3' year, 4" year, 5hyear and 10" year .
* 2: Technical survival of PD patients
Time frame: The 1styear, 2" year, 3 year, 4" year, 5tyear and 10" year.

Description: Developing a PD database in China, and evaluating the technical

survival of PD patients at the 1styear, 2"d year, 3' year, 4™ year, 5hyear and 10t year.



Flow chart
PD Patients

Baseline data collection Regular follow-up data collection

L Lab parameters: serum,
Demographlcs. urine Complications, : :
age, gender, primary cause _ : dicati quality of life
of ESRD, BMI, dialysate and _ Mmedication ,
blood pressure peritoneum dialysis prescription
l Target Follow-up duration: 10 years

Primary outcomes :
all-cause mortality and technique failure




Patient survival rate of PD patients in SYSU

T e e Lo e

Overall 94% 87% 81% 64%
Elderly patients (>65y) 79% 67% 56% 30%
Diabetic patients 90% 72% 63% 36%
Remote area patients 95% 89% 85% 2%
Yang X,...Yu XQ. Chin Med J .2011;124:2696-00. Joshi U, ...Yu XQ. Perit Dial Int. 2014;34:299-307.

Yang X,...Yu XQ. Diabetes Res Clin Pract. 2013;100:354-61. Yi C, ...Yang X. Blood Purif. 2016;41:100-7.



Technique Survival of PD Patients in SYSU

S e Lo Lo | e

Overall 98% 95% 91% 86%
Elderly patients (>65y) 97% 96% 91% /8%
Diabetic patients 96% 93% 90% 87%
Remote area patients @82t censoredP”® 92% 83%

Yang X,...Yu XQ. Chin Med J .2011;124:2696-00. Joshi U, ...Yu XQ. Perit Dial Int. 2014;34:299-307.

Yang X,...Yu XQ. Diabetes Res Clin Pract. 2013;100:354-61. Yi C, ...Yang X. Blood Purif. 2016;41:100-7.



The 5-year Survival of PD patients in Different Countries
and Areas
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CVD: the leading cause of mortality in PD patients

n= 347

From PD database of SYSU 2006~2014



Risk Factors on CVD Mortality of PD patients

Wu X,...Yu XQ. Perit Dial Int. 2016 ;36:308-14 . XU Q,... Mao H. Perit Dial Int. Perit Dial Int. 2015;35:537-44
Liu X,...Yang X.Sci Rep. 2016;6:32359 Zhao C, ...Huang F. Eur J Clin Invest. 2014 ;44:1095-103
Yang X,...Yu XQ. Diabetes Res Clin Pract. 2013;100:354-61



Risk Factors on CVD Events in PD Patients

* Fluid overload

« PD solutions and metabolic disorders

« Malnutrition



Fluid overload



OPFEMN a ACCESS Freely available online @- PLOS I SrE

Prevalence and Risk Factors of Fluid Overload in
Southern Chinese Continuous Ambulatory Peritoneal
Dialysis Patients

Qunying Guo™, Chunyan Yi™, Jianying Li XNiaofemng Wu, Xiao Yang, Xueqging Ywu™

Overhydration is prevalent in PD patients

Fluid overload (defined by ECW/TBW>0.40) was present in 66.8% patients

% 0.42 = -
00 100.00 S‘i:‘::“;‘:l::“;:‘:::s‘::eormzr::::) 220.00 240.00 260.00 — CVD]. M=75 cvD, |:|= 232
ECW/TBW was positively correlated with systolic blood ECW/TBW in the CAPD patients with and
pressure (mmHg). without CVD

Guo Q...Yu XQ. PLoS One. 2013;8:e53294
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Prevalence and Risk Factors of Fluid Overload in
Southern Chinese Continuous Ambulatory Peritoneal
Dialysis Patients

Qunying Guo ™, Chunyan Yi~, Jianying Li, Xiaofeng Wu, Xiao Yang, Xueqging Yu®*

Department of Nephrology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou, Guangdong, China

CAPD patients with fluid overload had higher cardiac event rate

Clinical outcome at 1 year follow-up KM survival curves for CVD mortality
ECW/TBW 1.0 e .. Fean g ECW /TBW <0.40 (N =102, 9 CVD deaths
ECW/TEW =04 <04 Pvalue EeSeEE e —
N=205 N =102 0.8— ECW /TBW >=0.40 (N =205, 30 CVD deaths)
I- year patient survival (%)93.2% 98 (o 0086 % 0.6—
=
1- year technigue survival 90.2% 95.1% 017 ‘g
(%) S %7
CVD mortality 44% 20% 0302
0.2— Log Rank = 2.90, P = 0.089
Cardiac event ate (%)  17.1% 6.9% 0023*
0.0—
Maotes: *P<0.05; (VD = cardiovascular disease. o I00 10I 00 20Ioo 30I 00 4o|oo 50I 00 60I 00
a0i:10.1371/jpumal pone 0053294 1004 (B) Observation time (months)

A total of 307 CAPD patients (43% male, mean age 47.8 years) were enrolled, with a median duration
of PD 14.6 (5.9-30.9)

Guo Q,.. Yu XQ. PLoS One. 2013;8:e53294.
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THE EFFECT OF FLUID OVERLOAD ON CLINICAL OUTCOME IN SOUTHERN CHINESE

PATIENTS UNDERGOING CONTINUOUS AMBULATORY PERITONEAL DIALYSIS

CAPD patients with fluid overload had poorer clinical outcomes

Qunying Guo,” Jianxiong Lin,” Jianying Li, Chunyan Yi, Haiping Mao, Xiao Yang, and Xueqging Yu

Clinical Events and Outcome in ALl 307 Participants

Total population

Fluid status

ECW/TBW=0_.4

ECW/TBW<0.4

Clinical outcome (n=307) (n=205) (n=102) Pwvalue
Peritonitis (episodes/month exposure) 148 (0.014) 111 (0.016) 37 (0.011) 0.018™*
I\Iﬁn_pcr11‘ﬁﬂ11‘1c 1Tttt .I'\.c.\lah‘l'(‘ s NATAT ?‘_\1‘1&.“1‘:;.::‘_\?1‘\ [STA] .I'\‘I(\ -!;I Sl 1T T 8 F L 712 !: [ ]
Cardiac and cerebrovascular events (events/100 patient years) 74 (8.5) 59 (10.1) 15 (5.2) 0.019*
Cardiac events (events /100 patient vears) 48 (5. 5) 36 (6.1) 12 (4.2 0.18
Cerebrovascular events (events/100 patient years) 26 (3.0) 23 (3.9) 3 (1.0) 0.024™
Ischemic cerebrovascular events (events/100 patient years) 18 (2.1) 16 (2.7) 2 (0.7) 0.057
Haemorrhaagic cerebrovascular events (events/100 patient vears) 8 (0.9) 7 (1.2) 1(0.3) 0.227

L_All-cause mortality (events/100 patient vears) 52 (5.9) 43 (7.3) 9 (3.1) 0.018* |

CVD mortality (events/100 patient years) 37 (4.2) 30 (5.1) 7 (2.4) 0.089
Cardiac diseases mortality (events/100 patient years) 28 (3.2) 22 (3.7) 6 (2.1) 0.242
Stroke mortality (events/100 patient years) 9 (1.0) 8 (1.4) 1 (0.3) 0.168
Peripheral vascular diseases mortality (events/100 patient years) 0 (0) 0 (0) 0 (0) —
Infectious diseases mortality (events/100 patient years) 10 (1.1) 9 (1.5) 1(0.3) 0.129
Other diseases mortality (events,/100 patient years) 5 (0.6) 4 (0.7) 1 (0.3) 0.406

CVD = cardiovascular disease.
*P<0.05.

The 307 CAPD patients with a median follow-up period of 38.4 (19.2 -47.9) months

Guo Q,... Yu XQ. Perit Dial Int. 2015;35:691-702



Summary

Volume control is very important in PD patients

Decreased RRF

CVD event and
mortality

PD-related
peritonitis

Fluid overload

technique failure

Guo Q, et al. PL0oS One. 2013;8:e53294 Guo Q, et al.Perit Dial Int. 2015;35:691-702.
Tian N , et al. PL0S One. 2016,11:e0153115 Wen 'Y , et al. Perit Dial Int. 2015:35:70-7



Metabolic Sydrome



Clin Mephrol. 2013 Aug;80(2):114-20. doi: 10.5414/CN1073849.

Prevalence of metabolic syndrome and its risk factors in patients with continuous ambulatory peritoneal dialysis
in South China.

Guw! YangX YiC YuX

A total of 511 CAPD patients were enrolled. The median of PD duration was 20 months (8, 38 months). 213 patients (41.7%)
met the MS diagnostic criterion

Table 5. Associated factors of MS in CAPD patients assessed by multivariate
logistic regression.

Variables Unit of the increase OR 95% CI p-value
Age 10 years 1.50 1.26 1.79 < 0.001
WEBC count 1.0*10° 1.41 1.26 1.59 = 0.001
GLD S50 g/davy 1.50 1.16 1 0.002

WBC = white blood count; GLD = glucose load of dialysate.

Prevalence of CVD increases withMS Table 6. MS as an independent associated risk
components number . . e .- .
100. 00 factor for CVD (univariate logistic regression).
80.00 | Variable OR 95% CI p-value
60.00 L CVvD 2.37 1.60 3.52 < 0.001
50. 1| | —e—CWD

10,00 - 3871 . . . . .
, i CVD = myocardial infarction, angina, congestive

20.00 . heart failure, cerebrovascular event or peripheral
0. 00 2 vascular disease with or without amputation.

Gu W...Yang X Clin Nephrol. 2013 ;80:114-20
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HIGH GLUCOSE CONCENTRATIONS IN PERITONEAL DIALYSATE ARE ASSOCIATED WITH
ALL-CAUSE AND CARDIOVASCULAR DISEASE MORTALITY IN CONTINUOUS

AMBULATORY PERITONEAL DIALYSIS PATIENTS

Yueqiang Wen, Qunying Guo, Xiao Yang, Xianfeng Wu, Shaozhen Feng, Jiaging Tan, Ricong Xu, and Xueqing Yu

High peritoneal dialysate glucose concentration in PD Is associated with

higher all cause and CVD mortality
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Independent Effects of Risk Factors on All-Cause and Cardiovascular Disease (CVD) Mortality in the
Study Patients by Cox Regression Analysis

All-cause mortalbity

CVID mortality

Umvarnate Multwvarnate Umwvariate Multrvariate
analysis analysis analysis analysis
Risk factor HR 05%5 CI HR Q5% CI HR O5% CI HR 959G CI
LF il L}'}H L= I;lI..LILUDE (A NLW o N E-LNLE] ]
Low (<1.56%) Reference Reference Reference Reference
Medium (=1.56% to <1.74%) 2.00 1.03-3.90% 1.53 0.75-3.11 2.00 0.86—%.67 1.40 0.58-3.39
High (=1.74%) 3.90 2.11-7.21° 2.63 1.36-5.08" 4.33 2.00-9_.397 2.78 1.24—-6.24°

WenY, ...Yu XQ. Perit Dial Int. 2015 ;35:70-7
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Peritoneal Dialysis International, inPress
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THE EFFECT OF GLYCATED HEMOGLOBIN AND ALBUMIN-CORRECTED GLYCATED SERUM
PROTEIN ON MORTALITY IN DIABETIC PATIENTS RECEIVING
CONTINUOUS PERITONEAL DIALYSIS

Fenfen Peng,%2-" Xi Xia,1-2.* Feng He,1-2 Zhijian Li,%-2 Fengxian Huang,2 and Xueging Yul-2

Increased HbAlc was associated with poorer survival in diabetic PD patients

Hazard Ratios of All-Cause, Cardiovascular and Non-Cardiovascular Mortalbity Stratified by HbA1c Categories

All-cause Cardiovascular MNon-Cardiovascular
Model and HbAlc level mortality mortality mortality
) HR (95% CI) Pwvalue HR (95%: CT) Pwvalue HR (95% CI) Pwvalue
Unadjusted
HbA1lc=5.9 1.00 (reference) 1.00 (reference) 1.00 (reference)
6.0=HbA1c=6.9 1.31 (0.68—0.54) 042 1.10 (0.37-3.29) 0.86 1.45 (0.63-3.33) 0.38
7.0=HbA1c<7.9 0.98 (0.47-2.06) 0.96 0.97 (0.30-3.19) 0.96 0.99 (0.38-2.68) .93
HbA1lc=8 1.61 (0.77-3.34) 0.20 0.87 (0.22-3.50) 0.85 2.09 (0.86-5.08) 0.10
Case-mix
HbA1lc=5.9 1.00 (reference) 1.00 (reference) 1.00 (reference)
6.0=HbA1c=6.9 1.48 (0.76—2.89) 0.25 1.20 (0.40-3.63) 0.75 1.68 (0.72-3.93) 0.22
7.0=HbA1c=7.9 0.85 (0.40-1.78) 0.67 0.84 (0.25-2.80) 0.78 0.86 (0.33-2.26) o077
HbA1lc=8 1.51 (0.71-3.20) 0.28 0.85 (0.21-3.49) 0.82 1.95 (0.79—4£.84) 0.15
Case-mix+lab
HbA1lc=5.9 1.00 (reference) 1.00 (reference) 1.00 (reference)
6.0=HbA1c=6.9 1.71 (0.85-3.47) 0. 14 1.32 (0.41-4.23) 0.64 2.12 (0.85-5.28) 0.11
7.0=HbA1c<7.9 1.12 (0.52—2.44) 0.77 1.00 (0.30-3.42) 0.99 1.30 (0.47—3.56) 0.6e2
HbA1c=8 2.29(1.06—4.96) 004 1.07 (0.25—4.506) 0.92 3.39 (1.30-8.83) 0.01

Case-mix adjusted model 15 adjusted for age, gender, pre-exasting CVD and hypertension. Case-mix+lab adjusted model which
included all of the covarnates in the case-mix model as well as 3 surrogates of nutrntional status including hemoglobin, albumain,
log-transformed high sensitive C-reachive protein.
HbAlc = glycated hemoglobin; HR = hazard ratio; CI = confidence interval; CVD = cardiovascular disease.

2018/6/14

Peng FF, ,... Yu XQ. Perit Dial Int.2015;35:566-75.



Nutrition, Metabolism & Cardiovascular Diseases

journal homepage: www .elsevier.com/locate/nrnmcd

Higher serum triglyceride to high-density lipoprotein cholesterol
ratio was associated with increased cardiovascular mortality in
female patients on peritoneal dialysis

Kaplan—Meier curves for patients with different levels of TG/HDL-C ratio: all-cause mortality (A) and cardiovascular mortality (B).
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Table 3 All-cause and CVv moriany 10r eacn one-unit mMcredse i 1u/AUL-C rdiuo Dy Sex.

36 a8
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T
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Group Mortality Men Women Sex x ratio
interaction
HR (95% CI) P-value HR (95% CI) P-value 8 P-value
Total cohort” All-cause 1.04 (0.99—1.09) 0.121 1.08 (1.01—-1.14) 0.017 0.043 0.280
cv 1.00 (0.92—1.08) 0977 1.13 (1.06—1.22) 0.001 0.112 0.041
Excluding patients using hypolipidemic® All-cause 1.03 (0.97—1.08) 0.345 1.09 (1.02—1.16) 0.014 0.063 0.140
v 0.98 (0.89—1.08) 0.689 1.15 (1.06—1.23) =<0.001 0.148 0.018

Wu H, ...Yang X. Nutr Metab Cardiovasc Dis. 2015 25:749-55



Relationship Between Serum Uric Acid and All-Cause
and Cardiovascular Mortality in Patients Treated

With Peritoneal Dialysis

Xi Xia, MDD, Feng He, MDD, Xianfeng Wu, MDD, Fenfern Feng, MDD,
Fengxian Huang, MDD, PhD, and Xueging Yu, MDD, FPhiD

Assessed for eligibility (n = 1048)

@

Y
Enrollment {n = 985)

L 4
Dead during follow-up (n = 144)

=
B 0.9+ § 0.0 ‘I’ev‘u'l‘e "
Tertide Il 3
§ 06 -— g 0.8 Tertile |
Excluded (n = 63) a z
Mot meeting inclusion criteria (n = 45) £° 207 Ty
| Malignant disease (n = 8) Eoo Tertel B oo
Refused to give written consent (n = 10) oo Tartio 1 §
‘ Log Rank test Chi-Square 10.3, p = 0.006 8 s Log Rank test Chi-Square 6.8, p = 0.03
04 T T T T T T 0 T T T T T T
o 12 24 38 48 60 72 ) 12 24 26 48 60 72
Time (months) Time (months)

Number of patients at risk
Months of follow-up

0 12 24 38 48 60

A median follow-up Nor 2w we
period of 25.3 months.

Table 4. Al-Cause and CV Monality for Each 1-mg/dl Increase in Serum Uric Ackd Level by Sex

Y
Sex * SUA

Dead by CVD (n = 64)
Cerebrovascular accident (n = 27) Men Wamen Interaction
Acute myocardial infraction (n = 13)
Cardiac arrest (n = 10) Group Mortality Outcome HA (95% CI) P HR (#5% Cl) P fi P
Congestive heart failure (n = 9)
Cardiac arrhythmia (n = 3) Total cohon® All-cause 1.33 (1.14-1.58) =<i0,001 1.03 (0.86-1.24) 0.8 —0.08 002
Peripheral vascular disease (n = 2) cv 1.44 (1.17-1.77) 0.001 1.16 (0.87-1.38) 0.1 -0.10  0.02

Excluding patients using All-cause 1.30 (1.10-1.58) 0002 1.04 (0.87-1.24) 0.7 —0.06 004
Figure 1. Study flow, including patient enroliment, and out- allopurinol® CV 1.36 (1.08-1.70) 0.006 .17 (0.981.40) 008  —1.04 002

comes. Abbreviation: CVD, cardiovascular disease.

Elevated serum uric acid level is an independent risk factor

for all-cause and cardiovascular mortality in men treated with PD

Xia X,et al. Am J Kidney Dis. 2014;64:257-64.



Alkaline Phosphatase and Mortality in Patients on

Peritoneal Dialysis

Xinhui Liu, Qunying Guo, Xiaoran Feng, Juan Wang, Juan Wu, Haiping Mao, Fengxian Huang, Xueqing Yu,

and Xiao Yang

Patients catheterized at our PD
center (2006.1.1-2010.12.31)

n=1193
14 younger than 18 years
7 transferred from failed renal transplantation
EEEEE—
36 transferred from HD
' 62 cessation within first 3 months
Patients enrolled in the study
n=1074
P 53 without ALP values
Followed-up for a
Patients eligible fi lysi :
a|ensen|g£132t;ranay5|s median 31-months

The flow chart shows how patients
were selected for the present study.
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Higher total serum alkaline phosphatase levels at the commencement
of PD were independently associated with all-cause and CV mortality

in PD patients.

Liu X, etal. ClinJ Am Soc Nephrol 2014,9: 771-8



Summary

Metabolic disorders: risk factors on mortality of PD patients

Elevated serum
uric acid level

Metabolic . Higher serum
syndrome Mortality TG/HDL-C ratio

Higher serum Increased HbAlc and
decreased Alb-glycated
ALP levels serum proteins

Xia X, et al.Nutr Metab Cardiovasc Dis. 2016;26:20-6 Liu XH, et al.Clin J Am Soc Nephrol. 2014;9:771-8.
Wu H , et al. Nutr Metab Cardiovasc Dis. 2015;25:749-55.  Xija X, et al. Am J Kidney Dis. 2014;64:257-64.

Peng F, et al. Perit Dial Int. 2015;35:566-75 Gu W, et al. Clin Nephrol. 2013;80:114-20



Malnutrition



Malnutrition is a common complication in PD patients

60.0%

56.6%

50.0% -

40.0%

30.0%

20.0%

10.0%

0.0%

Huang R, ...Yang X. Br J Nutr. 2015 ;28;1136:27-33



British Journal of Nutrition, page 1 of 9
© The Authors 2015

Baseline higher peritoneal transport had been associated with worse
nutritional status of incident continuous ambulatory peritoneal dialysis

doi:10.1017/S0007 114515001804

patients in Southern China: a 1-year prospective study

Table 3. Association between peritoneal transport status and subjective global assessment (SGA) B + C* and protein—energy

wasting (PEW)
(Odds ratios and 95 % confidence intervals)

SGAB + C PEW
OR 95 %% CI P OR 95 %% CI P

Unadjusted

Higher transporter v. lower transporter 3-31 1-90, 577 = 0-01 3-57 1-85, 6-91 = 0-01
Model 11

Higher transporter v. lower transporter 3-13 1-59, 6-71 = 0-01 2-30 1-05, 5-04 0-04
Model 2%

Higher transporter v. lower transporter 3-43 1-69, 6-96 <2 0-01 2-40 1-08, 5-31 0-03

" SGA B represents a score of 3—5 (mild to moderate malnutrition); SGA C represents a score of 1—-2 (severe malnutrition).
T Adjusted for age, sex, diabetes mellitus, residual renal function (RRF), K"V, peritonitis incidence and serum high-sensitive C-response protein

(hsCRP).

FAdjusted for age, sex, diabetes mellitus, RRF, KLV, peritonitis incidence, serum hsCHRP and keto acid supplementation.

Liu Y,..Yang X. Br J Nutr. 2015; 114, 398-405
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Lower plasma visceral protein concentrations are independently associated
with higher mortality in patients on peritoneal dialysis

3

1,2 ) . . 1,2
’ ’3, Jianxiong Lin "7,

Rong I—Iuangl’z’s’t Yun Liul’z’st Haishan W111’2’5, Qunvying GL101’2’5, Chunvyvan Yi
Qian Zhou'?*?, Xueqging Yu'?? and Xiao Yang'>>*

Table 4. Associations between the factor scores and mortality (Cox proportional hazards regression analysis) 1o W
uartile 4
(Hazard ratios and 95 % confidence intervals) 0-8 - Quardts 3
_ Quartile 2
Model 1* Model 2t Model 3% g o6 Quartile 1
HR 9% Cl P HR 95% Cl P HR 95% Cl P Lg -5 Log rank =35.058
- 3 P<0.001
-actor 1 052 044, 0-61 <0-001 0-71 059,087  0-001 073 060,089  0-002 0-2 -
Factor2 071 0-59, 0-87 0-001 1.2 080,130  08/0 1.03 081,130 0842
Factor3 114 097,135 0123 09 081,119 0830 0% 079,117 0674 0-0 —
6 1l2 2'4 3l6 4l8 6l0 7l2
*Model 1 included factor 1, factor 2 and factor 3 scores. Follow-up period (months)
T Model 2 was adjusted for age, sex, presence of diabetes, presence of CVD, 24 h urine output, diastolic pressure, Hb and TAG. Number of patients at risk
1 Model 3 was adjusted for variables in model 2 and high-sensitivity C-reactive protein. Quarkile - b s £ = & 2
Quartile 2 222 200 163 105 46 13 o
Factor 1: visceral proteins(Alb, prealb and transferrin) Quartile 3 221 195 166 112 66 27 o
Factor 2: muscle mass (Scr, Cho) Quartile 4 221 199 173 105 63 34 o
Factor 3: BMI Kaplan—Meier survival curve according to the quartiles of the ‘visceral proteins’ factor score.

Huang R, ...Yu XQ,Yang X. Br J Nutr. 2015 ;28;1136:27-33
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Figure 2. Kaplan Meier curves for all-cause mortality (A) and cardiovascular mortality (B) in the
subgroup of 880 patients by BMI change categories.

Patients with more BMI decline (>0.80%) during the first year after CAPD initiation had an
elevated risk for both all-cause and CVD mortality

Xiong L, ...,Mao H. Nutrients. 2015;7:8444-55



Summary

The risk factors of PEW in CAPD patients

Zheng Z, et al. Kidney int. 2002;62;1447-553 Liu Y. etal. Br J Nutr. 2015;114:398-405
Zheng Z, et al. Kidney int. 2001;60;2392-8 Yang X ,et al. Am J Kidney Dis. 2016;68:619-27
Zheng Z, et al. Perit Dial Int. 2009; 29: 656-63 Xu Q, etal. PLoS One. 2014;9:e86750.

Xiong L, et al. Nutrients. 2015; 7:8444-55. Ye H, et al. Perit Dial Int. 2013;33:450-4.

Huang R, et al. Br J Nutr. 2015 ;28;1136:27-33 Peng F, et al. Int J Cardiol. 2014;176:1379-81



The Other Risk Factors on Mortality of PD Patients



Hemoglobin and patients estimated survival rate

Cumulative survival rate (%)

Hbk groups
—HE =110 gl
HB == 110giL
_'_
Hb >= 110 gfL T

Hb < 110 glfL

Log Rank P <0.001

ulal 20.00 -:I’];DduratEiiDo_:ID (moni:;z; 100.00 120.00
Group 1 years 3 years S years
Hb<110 g/L 93.4 79.6 64.1

Hb=110g/L 97.8 93.1 83.0




Cumulative hazard for all-cause deaths by hemoglobin groups

Cumulative hazard for all-cause deaths
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Cumulative hazard for CV deaths by hemoglobin groups
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Hemoglobin and patients all-cause mortality

In COX regression models

Univariate model

Multivariate model*

Variables HR (95% Cl) P value HR(95% ClI) P value
Hemoglobin (every 10 g/L increase)  0.81(0.77-0.85) <0.001 0.84(0.79-0.90) <0.001
Hb group
Hb 2110g/L Ref. (1.00) ; Ref. (1.00) ;
Hb < 110g/L 2.51(1.88-3.34) <0.001 1.75(1.29-2.37) <0.001
Hb quartiles
Q1(Hb <83g/L) 3.62(2.55-5.13) <0.001 2.53(1.71-3.73) <0.001
Q2(83g/L< Hb <99g/L ) 1.99(1.38-2.89) <0.001 1.47(0.99-2.19) 0.058
Q3 (99g/L< Hb <115g/L) 1.46(0.99-2.16) 0.056 0.99(0.78-1.26) 0.934
Q4(Hb > 115g/L) Ref. (1.00) - Ref. (1.00) -
#Multivariate models were adjusted for age, sex, DM, MAP, CClI, Albumin, Cacium, iPTH, serum creatinine, 24-h urine

output.



Hemoglobin and patients CV mortality
In COX regression models

Univariate model Multivariate model*
Variables
HR (95% Cl) P value HR(95% Cl) P value

Hemoglobin (every 10 g/L increase)  0.78(0.72-0.83) <0.001 0.79(0.72-0.86) <0.001
Hb group

Hb 2110g/L Ref. (1.00) - Ref. (1.00) -

Hb < 110g/L 3.38(2.20-5.19) <0.001 2.39(1.52-3.74) <0.001
Hb quartiles

Q1(Hb <83g/L) 4.72(2.83-7.87) <0.001 3.38(1.95-5.89) <0.001

Q2(83g/L< Hb <99g/L ) 2.54(1.48-4.37) 0.001 1.91 (1.09-3.35) 0.024

Q3 (99g/L< Hb <115g/L) 1.74(0.99-3.08) 0.056 1.42(0.80-2.53) 0.231

Q4(Hb > 115g/L) Ref. (1.00) - Ref. (1.00) -

# Multivariate models were adjusted for age, sex, DM, MAP, CCI, Albumin, Cacium, iPTH, serum
creatinine, 24-h urine output.



MBD in PD Patients



Effects of Ca, P, and CaxP
on the prognosis of PD patients

Patients catheterized at our PD
center (2006.1.1-2010.12.31)
n=1193

14 younger than 18 years

7 transferred from failed renal transplantation
36 transferred from HD

62 cessation within first 3 months

>

Patients enrolled in the study
n=1074




The correlation between serum calcium level and all-cause mortality in PD
patients (Kaplan—Meier method)

LM 1-.—_, - Quartile 4

Quartile 3

-
g Ty . Quartile 2
g 0.6 Lt ape o -
o2
= T Quartile 1
= S
E 0.4—
o Log Rank = 66.328
P Value = 0.001
0.2
0.0
T T T T T
0 20 40 60 s0

. PD duration (months)
Number at risk

Q1 286 203 66 18 2 0
Q2 300 226 81 27 6 0
Q3 240 169 94 21 1 0
Q4 240 189 116 19 2 0



The correlation between serum phosphorus and all-cause mortality in PD
patients (Kaplan—Meier method)

-H‘hh =T
0.8 %M;’_ :I, Quartile 1
bt Ouartii:é :
:§ Quartile 3
E 0.6
g Quartile 4
'g 0.4
= Log Rank = 52.159
P Value < 0.001
’ - P];Oduration (lno:t‘;ls) - e
Number at risk
Q1 262 212 119 20 2 0
Q2 266 200 102 24 1 0
Q3 259 193 77 20 3 0
Q4 259 172 56 20 4 0



The Correlation of all-cause mortality and CaXP level in PD patients (Kaplan—
Meier method)

ey Quartile 1
H"#-Ihom—o——o-—o-—‘——ﬁ-o——o—o——o—t

1 Quartile 2
4 * e

D +
0.6 = Quartile 3
; Quartile 4

Log Rank = 21.769
P Value <= 0.001

Cumulative Survival

T T T T T T
[s] 20 40 60 S0 100
PD duration (imonths)

Number at risk

Q1 262 208 107 19 2 0
Q2 263 202 98 23 1 0
Q3 263 190 86 22 3 0
Q4 261 177 63 21 5 0



The correlation of IPTH and all-cause mortality in PD patients
(Kaplan—-Meier method)

1.0 r—
0.6 Mﬁﬁﬁ . Quartile 4

% _ W@:::j

:g I Log Rank = 0.884

Number at risk e L

Q1 250 189 114 27 4 0
Q2 251 184 84 24 , X
Q3 251 186 89 17 , X
Q4 247 187 71 17 3 0



Risk Factors on The Clinical Outcomes

* Fluid overload and glucose in the PDS
Guo QY, et al. PLos One. 2013,8:e53294.
Wen YQ,et al. Perit Dial Int. 2013 Dec 1.
* Social support and psychotic state on QOL
Ye XQ,et al. J Psychosom Res 2008; 65:157-64.
Lin JX,et al.Int Urol Nephrol 2012,44:929-36.
* MIA syndrome on the patient survival and QOL
Zheng ZH,et al. Kidney Int. 2002,62:1447-53
Li Z,et al. Ren Fail. 2011,33:124-30.
* Disadvantaged Patients: diabetic, elder
Yang X,et al. Diabetes Res Clin. 2013;100:354-61

Zhang L,et al. Perit Dial Int. 2013,33:259-266.



PD Related Peritonitis in Patients on PD



Peritoneal dialysis-related peritonitis

« A common and serious complication of PD
A major cause of PD technique failure

 The direct or major contributing cause of death in around

16% of PD patients

Li PK, et al: Perit Dial Int 2010;30:393-423



The Incidence of peritonitis in SYSU

peritonitis rates (episodes/year)
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Risk Factors for the First Episode of Peritonitis in
Southern Chinese Continuous Ambulatory Peritoneal
Dialysis Patients

Xiaoguang Fan'"?, Rong Huang''?, Juan Wang''?, Hongjian Ye''?, Qunying Guo''?, Chunyan Yi’,
Jianxiong Lin', Qian Zhou'"?, Fengmin Shao>, Xueqing Yu''?, Xiao Yang' **

\ | - A total of 1,117 incident PD pts were
o \ followed for a median of 26.1 months
E _““"-=.___‘_

s, e .

< . ° ] 0

; ~ Among them, 309 (27.7%) patients
; e presented the first episodes of

LI_‘ peritonitis.
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Humber al risk 37 Fiil
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Figure 1. Peritonitis-free survival of 1117 incident peritoneal
dialvsis patients.

Older age, male, lower educational level and hypoalbuminemia at initiation of PD were
related to the first episode of peritonitis.

Fan X, et al. PL0oS One. 2014:9:e107485.



Perntoneal Dhalysis International, 1inPress
www. PDIConnect.com

0896-8608,/16 $3.00 + .00
Copyright © 2016 International Socety for Peritoneal Dialysis

RISK FACTORS FOR EARLY-ONSET PERITONITIS IN SOUTHERN CHINESE
PERITONEAL DIALYSIS PATIENTS

Haishan Wu, Rong Huang, Chunyan Yi, Juan Wu, Qunying Guo, Qian Zhou, Xueqing Yu, and Xiao Yang

i ! : y -
e Non-Peritonitis
+

s

LA . . .
t.Late-onset peritonitis
“-40-
W

0.6 Early-onset peritonitis s

Cumulative technique survival
o
1

Log rank test Chi-square 26.69, p<0.001
| Breslow Chi-square 21.70, p<0.001

T T T T T T T T T T
o 12 24 36 48 60 72 84 96 108

Kaplan-Meier survival analysis of technique survival

A total of 1,690 incident PD pts were followed
for a median of 32.6 months (IQR 17.2 to 50.6
months)

503 (29.8%) pts suffered at least 1 episode of
peritonitis during a cumulative follow-up
period of 5,113 pts-years

118 (7.0%) pts developed the first peritonitis
within the initial 3 months.

» Patients with early-onset peritonitis had higher overall peritonitis rate and worse technique survival
* Higher BMI, hypoalbuminemia and catheter exit-site infection were related to the early-onset peritonitis

Wu H,et al.Perit Dial Int. 2016:36:640-6
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ESCHERICHIA COLI PERITONITIS IN PERITONEAL DIALYSIS: THE PREVALENCE,
ANTIBIOTIC RESISTANCE AND CLINICAL OUTCOMES IN A
SOUTH CHINA DIALYSIS CENTER

Xiaoran Feng,'™ Xiao Yang,'* Chunyan Yi,! Qunying Guo,! Haiping Mao,! Zongpei Jiang,! Zhibin Li,?
Dongmei Chen,? Yingpeng Cui,? and Xueqing Yu!
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6-year study period

Feng X, et al. Perit Dial Int 2014,;34:308-16



Risk factors for PD-related peritonitis and its outcomes

Risk factors for the first episode of peritonitis The risk of relapse and repeat peritonitis
Older age E. Coli, in particular with ESBL
Male Higher Charlson Comorbidity Index

Lower educational level Shorter course of treatment
Hypoalbuminemia

RS actors for poor outcomes of peritonitis
ulence factors of pathogenic bacteria
Higher serum alkaline phosphatase

Risk factors for early-onset peritonitis
Higher body mass index
Hypoalbuminemia
Catheter exit-site infection

Encapsulating peritoneal sclerosis

Wu H,et al.Perit Dial Int. 2016;36:640-6 Guo Q,et al. Perit Dial Int. 2015;35:691-702
Feng X,et al.Perit Dial Int 2014;34:308-16 Yi C, et al. Blood Purif. 2016;41:100-7.
Fan X,et al. PLoS One. 2014;9:e107485. Ouyang CJ,et al. Perit Dial Int. 2015;35:443-9.

Yang X,et al. Chin Med J (Engl). 2011 ;124:2696-700. Yang X,et al. Perit Dial Int. 2008;28:316-7



S BMC Nephrology
The impact of peritoneal dialysis-related W) e

peritonitis on mortality in peritoneal
dialysis patients

Table 2 Peritonitis events and clinical outcomes at the end 1400 160 (135
) ) (13%) B Peritonitis (n, %)
of the follow-up period for the entire cohort 1200 . =3 No peritonitis
+ 115 (10%)
OUtCormes Patierts Follow-up time 2 [ |
) ; S 10004 87 (9%)
(n=1321) (months) =
. . = 800
Peritonitis ewvents (n, %) ° 53 (9%)
o
o 600
O tirme 049 (7 1.8%) 32 (18-48) 5
Z 4004 28 (8%)
time 234 (17.79%) 38 (25-55) , 16 (9%)
. - _ _ 00 9 (13%) )
2 times 72 (5.5%4) 45 (29-59) N /= 2%
) o _ . _ _ » un -] ™ ] ©° A @
=3 times 66 (5.0940) 41 (26-58) PD duration (years)
Fig. 2 The proportion of patients experienced peritonitis events in different duration of peritoneal dialysis
S
A 14 - B 14- Table 5 Stratified analysis by follow-up time period for mortality for patients who experienced peritonitis in the COX proportional
134 134 hazards regression models
124 124 Time period (years) No. of patients Mo. of deaths Univariate model Multivariate model®
2 114 11 — ~ — =
g A % 104 HR (95% C1) P value HR (55% (1) P value
B o - o — i 1 All-cause morality®
E :‘ N :' | Overall 321 2% 219 (168-285) <0001 1.95 (1.46-2.60) <0001
: = 71 |
E 6 '§ & =<2 years 321 3 119 (075-188) 0465 0.80 (0.46-1.38) 0421
om - 1
% 51 g 5 _ = >2 years 939 130 465 (326-663) <0001 3.98 (2.70-5.86) <0001
o d = 44 = T
5 3l < L] Infection-related mortality®
24 2+ T I S < o 9 Overall 1321 46 600 (326-11.03) <0001 4,94 (2.47-0.86) <0001
0 g = T r ' . . . 5 <2 years 1321 16 225 (079-643) 0129 1.06 (0.26-4.32) 0932
° d 2 3 4 5 8 3 8 9 e i N 3 & 5 g ® 8 4 2 years 939 30 1247 (5.18-3001) <0001 933 (3.56-24.47) <0001
PD duration (years) PD duration (years)
CV mortality®
=&~ Overall mortality = Infection-related mortality -©- Overal mortality 4= Infection-related mortality .
Overall 321 147 205 (143-293) <0001 1.90 (1.28-2.81) 0001
Fig. 4 The crude hazard ratios (a) and adjusted hazard ratios (b) of peritonitis for alkcause and infection-related mortality over the follow-up times i R o 3 ]
Note: Adjusted hazard ratio for peritonitis event was adjusted for age, sex, diabetes, history of QVD, 24-h urine output, hernoglobin, serum phosphorus, =2 years 32 75 05 (055-199) 0882 069 (032-1.48) 0339
and serum albumin in the multivariable COX regression models >2 years 939 72 451 (280-727) <0001 4,13 (246-6.94) 0001

Peritonitis was independently associated with higher risk of all-cause, cardiovascular and infection-related
mortality in PD patients, and its impact on mortality was more significant in patients with longer PD duration.

Ye H,...Yang X. BMC Nephrol 2017, 18: 186.



a-keto acid +protein restricted diet to reduce residual renal function deterioration in
PD patients : A double-blind randomized multicenter clinical trial

[ CAPD patients (n=160) ]

l 4 weeks’ withdrawal in a-keto acid used patients

[ random allocation ]

| !

placebo+protein restricted diet o-keto acid(100mg/kg/d) + protein restricted diet (1.0g/kg/d)

Control Group } Study Group
(1.0g/kg/d)

! 1

A\ 4

A

Follow-up each month, evaluate BP, evaluate residual renal
T at . . . . . PET test, QoL score every 6
HR, drugs, hospitalization, infection function,dialysisadequacy,
e months
rate nutritional status every 3 months

Research completed, paper under preparation

ClinicalTrials.gov ID: NCT01255020



ACEI/ARB to protect the residual renal function in PD patients
A prospective multicenter randomized controlled trial

CAPD patients (n=200)

l random allocation

| |

l )

Control Group Benazepril Group

Valsartan Group Combined Group

\ 4

Follow-up each 3 months, record laboratory
examination, residual renal function, clinical
features

A 4

PET examination , echocardiography, carotid artery
ultrasonography each 6 months

|

|

BP. ggperal RRE
conditions

Peritoneal function

cardiovascular

adverse events
events

papern under preparation

ClinicalTrials.gov ID: NCT00721773



A Multicenter, Randomized, Open-Label Study of Quality of Life in Peritoneal
Dialysis and Conventional In-Center Hemodialysis
(ChinaQ study)
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Hyperuricemic treatment in PD patients and cardiovascular mortality
A prospective multicenter double-blind RCT

[ CAPD patients ]
l 4 weeks’ wash out in patients under hyperuricemia
treatment
[ random allocation ]

!
! }

Placebo Febuxostat
Follow-up every month in the first 3 Then follow-up each 3 mont.hs, to PET examination every 6
months, evaluate BP, HR, drugs, evaluate BP, HR, drugs, residual months  echocardioaranh
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Key Elements for Success

A excellent PD team and team work
Excellent program for pts follow-up
Continuous quality improvement
PD Satellite center: a good model

Clinical questions driven research
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