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RATIONALE 

 Cardiovascular risk profiles and management in PD patients may differ from 

HD patients 

 Loss of residual renal function contributes significantly to the overall 

mortality and cardiovascular mortality of PD patients. 

 PD solutions, of which majority are glucose-based solutions, may incur 

significant adverse metabolic effects and negatively impact cardiovascular 

risk profiles. 

 Volume control is an important predictor of outcome in PD patients and salt 

and fluid removal constitute a key component in cardiovascular 

management of PD patients. 

 

 Principles –  

 Not to duplicate evidence review and clinical practice guideline formulation 

for topics that have already been comprehensively covered by KDIGO. This 

include CKD-MBD, lipids, and anemia.  

 

  



FORMULATE QUESTIONS AND EVIDENCE REVIEW  

 Started formulate questions in 2013 

 Workgroup conducted a Medline and Pubmed Search for last 25 years, from 

1989 to 2014 March.  

 Search limited to publications in English. 

 For non-treatment related questions namely questions relating to diagnosis, 

screening, prevalence, natural history and risk relationships, we restricted to 

studies of prospective observational design, case control, longitudinal cohort 

or randomized design, with subject number of at least 100. 

 Questions related to evaluation of treatment efficacy, we included only 

prospective RCTs, with a sample size of at least 50 subjects for surrogate 

outcomes and a sample size of at least 100 subjects for hard outcomes. 

Systematic reviews of RCTs were also included. 

 As studies in PD patients rather limited, we included studies in hemodialysis 

patients that fulfil the other inclusion criteria for evidence review 

 In areas where the sample size of available RCTs was below that suggested 

in inclusion criteria and if these studies were the only RCTs available, the 

WG would include them in evidence review but the evidence was taken with 

caution and study quality and evidence would be downgraded.   

 



MODIFIED GRADE SYSTEM IN CLASSIFYING 

RECOMMENDATIONS 

 Defines both the strength of recommendation of each 
guideline statement and the level of evidence on which 
each guideline statement is based.  

 

 GRADE system classifies a ‘strong recommendation’ as 
grade 1 and a ‘weak’ recommendation as grade 2. 

 

 The strength of recommendation is based on the 
balance between benefits and risks, cost implication, as 
well as the burden of disease. 

 

 The level of evidence is graded according to study 
design, sample size, directness of evidence, and 
consistency of results. 



FINAL GRADE FOR OVERALL QUALITY OF EVIDENCE 

Grade 
Quality of 
Evidence Meaning 

A  
High  We are confident that the true effect lies 

close to that of the estimate of the effect. 

B 
Moderate The true effect is likely to be close to the 

estimate of the effect, but there is a 
possibility that it is substantially different. 

C  
Low  The true effect may be substantially different 

from the estimate of the effect. 

D  
Very low  The estimate of effect is very uncertain, and 

often will be far from the truth. 

 
Guyatt, et al, BMJ 2008 



GRADE SYSTEM FOR GRADING QUALITY OF EVIDENCE FOR AN OUTCOME  

Step 1: Starting grade 
for quality of evidence 
based on study design 

Step 2: Reduce grade Step 3: Raise grade 
Final grade for quality 

of evidence for an 
outcomec 

High for randomized 
trial  

Study quality 
-1 level if serious 
limitations 
-2 levels if very serious 
limitations 

Consistency 
-1 level if important 
inconsistency 

Directness 
-1 level if some 
uncertainty 
-2 levels if major 
uncertainty 

Other: 
-1 level if sparse or 
imprecise data 
-1 level if high probability 
of reporting bias 

Strength of association 
+1 level is strong,a no 
plausible confounders, 
consistent and direct 
evidence 
+2 levels if very strong,b 
no major threats to 
validity and direct 
evidence 

Other 
 +1 level if evidence of a 
dose response gradient 

 +1 level if all residual 
plausible confounders 
would have reduced the 
observed effect 

High 

Moderate for quasi-
randomized trial 

Moderate 

Low for observational 
study  

Low 

Very Low for any other 
evidence  

Very low 

 



PART I – ASSESSMENT AND MANAGEMENT OF VARIOUS 

CARDIOVASCULAR RISK FACTORS  

 2.1  Residual renal function 

 2.2  Volume control 

 2.3  Glycemic control in diabetic PD patients 

 2.4  Inflammation 

 2.5  Protein-energy wasting 

 2.6  Hypertension 

 2.7  Chronic Kidney Disease – Mineral bone disease 

 2.8  Hypokalemia 

 2.9  Dyslipidemia 

 2.10 Anemia 



 

 

 

 

PART II – MANAGEMENT OF VARIOUS CARDIOVASCULAR 

COMPLICATIONS 

 3.1  Coronary artery disease 

 3.2  Left ventricular hypertrophy, dilatation and 

heart failure 

 3.3  Stroke 

 3.4  Peripheral arterial disease 

 3.5  Arrhythmia 

 3.6  Sudden Cardiac death  

 3.7  Arterial Stiffness 



GUIDELINES 

1 2 Ungraded 

A 2 

B 1 2 

C 7 4 

D 3 1 

1 2 Ungraded 

A 3 

B 1 

C 2 8 

D 3 9 

Part II - 26 guideline statements 

Part I - 20 guideline statements 



I. LIFESTYLE MODIFICATION 

 Guideline 1.1: We recommend peritoneal dialysis patients to undertake 

physical activity compatible with cardiovascular health and tolerance 

(aiming for at least 30 minutes 5 times per week). (1D) 

 

 Guideline 1.2: We recommend salt restriction (<2g sodium or 5g sodium 

chloride per day) for all peritoneal dialysis patients unless contraindicated 

or patients show evidence of volume contraction or hypotension. (1C) 

  

 Guideline 1.3: We recommend peritoneal dialysis patients who smoke 

cigarettes or use other forms of tobacco be advised to stop smoking. (1C) 

 

 

 



ASSOCIATION BETWEEN FACILITY PERCENTAGE OF 

REGULAR EXERCISERS AND PATIENT MORTALITY 

 

Tentori F, NDT 2010 

20,920 DOPPS participants in 12 countries between 1996 and 2004 were analysed 



The results shows that regular exercise significantly improved 

1) physical fitness (aerobic capacity, 24 studies, 847 participants: SMD -

0.56, 95% CI -0.70 to -0.42; walking capacity, 7 studies, 191 participants: 

SMD -0.36, 95% CI-0.65 to -0.06);  

2) cardiovascular dimensions (resting diastolic blood pressure, 11 studies, 419 

participants: MD 2.32 mm Hg, 95% CI 0.59 to 4.05; resting systolic blood 

pressure, 9 studies, 34 participants: MD 6.08 mm Hg, 95% CI 2.15 to 10.12; 

heart rate, 11 studies, 229 participants: MD 6bpm, 95% CI 10 to 2);  

3) some nutritional parameters (albumin, 3 studies, 111 participants: MD -

2.28 g/L, 95% CI -4.25 to -0.32; pre-albumin, 3 studies, 111 participants: MD - 

44.02 mg/L, 95% CI -71.52 to -16.53; energy intake, 4 studies, 97 

participants: SMD -0.47, 95% CI -0.88 to -0.05); and  

4) health-related quality of life.  



A 100 mmol reduction in 24 hour urinary sodium (6 g/day 

salt) was associated with a fall in systolic blood pressure of 

5.8 mm Hg (2.5 to 9.2, P=0.001) after adjustment for age, 

ethnic group, and blood pressure status. 



ASSOCIATION WITH DIETARY SODIUM INTAKE AND MORTALITY IN 

HEMODIALYSIS PATIENTS 

Sodium was considered as total intake (mg/day), sodium:calorie intake ratio (Na:Cal; mg/kcal/day) and sodium:potassium 

intake ratio (Na:K; mg/mg/day). Unadjusted estimates are indicated by circles. Estimates from Model 1 (squares) were 

adjusted for age, sex, race (black vs non-black), HEMO Study Kt/V and flux group assignments, post-dialysis weight, sex-

by post-weight cross product terms, access (fistula, graft, catheter), congestive heart failure status (none, mild, 

moderate/severe), presence/ absence of diabetes and ischemic heart disease, urine volume (≤200mL/day, >200mL/day) 

and dialysis session length (≤180, 181-209, 210-239, ≥240min). Estimates from Model 2 (triangles) were additionally 

adjusted for serum sodium, albumin (≤3.5, 3.5-4.0 and >4.0 g/dL), phosphorus, creatinine and ultrafiltration requirement. All 

models were stratified on clinical center 
Mc Causland FR, et al. Kidney Int 2012 



ESTIMATED MORTALITY ATTRIBUTABLE TO SMOKING IN 

DEVELOPING AND DEVELOPED COUNTRIES IN 2000 

Ezzati M, et al. Lancet 2003  



CURRENT AND FORMER SMOKING INCREASES MORTALITY RISK IN 

PD PATIENTS 

Braatvedt G, et al. N Z J Med 2006 

N=1293 



2.1. RESIDUAL RENAL FUNCTION 

 
 Guideline  2.1.1: We recommend monitoring of residual renal 

function at least once every 6 months in peritoneal dialysis patients 
with urine output. (1C) 

 Guideline  2.1.2: We suggest estimating residual renal function 
using the mean of the 24-hour urinary clearance of urea and 
creatinine. (2B)  

 Guideline 2.1.3: We suggest peritoneal dialysis patients with 
significant residual renal function be treated with an angiotensin-
converting enzyme inhibitor or angiotensin-receptor blocker as 
tolerated. (2C) 

 Guideline 2.1.4: We suggest neutral pH, low glucose degradation 
product peritoneal dialysis solutions may be considered for better 
preservation of residual renal function if used for periods of 12 
months or more. (2B) 

 

 

 

 

 

 



ESTIMATION OF ANNUAL DECLINE IN GFR IN PD PATIENTS 

Reference Pt. No. Study design FU (yrs) Annual decline in 

eGFR (mL/min/1.73m2) 

 

Lui et al, 2012 150 RCT open label 1 0.76 (1.77) to 0.91 

(1.92) 

Medcalf et al, 2001 61 RCT open label 1 0.85 (0.22) to 1.44 

(0.28) 

Fan et al, 2008 93 RCT open label 1 1.59 (0.25) to 2.24 

(0.34) 

Johnson et al, 

2012 

128 RCT open label 2 2.64 to 3.36 in year 1  

1.08 to 1.1 in year 2  

Li et al , 2003 60 RCT open label 1 2.1(1.12) to 3.0 (1.86) 

Haag-Weber et al, 

2010 

80 RCT open label 1.5 0.3 and 3.0 

Misra et al, 2000 644 Prospective 

observational cohort 

2.5 between 1 and 4 

Singhal et al, 2000 242 Prospective 

observational cohort 

5 0.5 

Holley et al, 2001 184 Prospective 

observational cohort 

? 2.0 

Johnson et al, 

2003 

146 Prospective 

observational cohort 

20.5mos 0.6 (0-1.8) 

Kolesnyk et al, 

2011 

452 Prospective 

observational cohort 

3 0.8 – 1.0 mL/min/1.73m2 



RESIDUAL RENAL FUNCTION AND DRUGS THAT TARGET RENIN-

ANGIOTENSIN SYSTEM 

Reference Populat

ion 

Pt. 

No. 

Study 

design 

FU (yr) Results Study 

quality 

Li et al, 

2003 

CAPD 60 RCT open 

label, no 

placebo 

1 Ramipril group slower decline in 

RRF; difference in change in 

residual GFR between ramipril and 

control groups was 0.93 

ml/min/1.73 m2 

C 

Akbari et 

al, 2009 

PD 84 Systematic 

review 

1 Weighted mean difference 0.91 

mL/minute/1.73 m2 (95% CI 0.14 – 

1.68), favoring ACEI and ARB use 

C 

Reyes-

Marin et al, 

2012 

APD 60 RCT, open 

label 

1 No significant difference in rate of 

decline in RRF between enalapril 

and losartan group 

C 



Reference Pt 

No. 

Study design Follow-up 

duration 

Results Study 

quality 

Feriani et al, 

2008 

73 RCT, open label 24 wks No difference  C 

Szeto et al, 2007 50 

  

RCT, open label 12 months No difference C 

Choi et al, 2008 104 RCT, open label 12 months No difference B 

Fan et al, 2008 93 RCT, open label 12 months No difference B 

Kim et al, 2009 91 RCT, open label 12 months No difference in urine volume  

Kidney function at month 13 sig. higher 

neutral pH, low-GDP group 

B 

Weiss et al, 2009 53 RCT, open label, 

crossover 

12 week 

treatment 

in each 

phase 

Urine volume and RRF higher in neutral pH, 

low GDP group 

C 

Haag-Weber et 

al, 2011 

69 RCT, open label 18 months Lower rate of decline in RRF and urine 

volume with bio-compatible PD group 

C 

RESIDUAL RENAL FUNCTION: BIOCOMPATIBLE PD SOLUTIONS 



RESIDUAL RENAL FUNCTION: BIOCOMPATIBLE PD SOLUTIONS 

Reference Patie

nt No. 

Study design Follow-

up 

duration 

Results Study 

quality 

Johnson et al, 

20125 

185 RCT, open 

label 

2 years No difference in the slope of decline in RRF. 

Significantly longer time to anuria in neutral 

pH-low GDP group 

A 

Lai et al, 201273 125 RCT, open 

label 

2.3 

years 

No difference in RRF but urine volume 

higher in patients randomized to neutral pH, 

low-GDP group  

B 

Lui et al, 20124 150 RCT, open 

label 

12 

months 

No difference in the rate of decline in RRF, 

better preservation of urine volume with 

biocompatible PD fluids group 

B 

Park et al, 

201274 

146 RCT, open 

label 

12 

months 

No difference in RRF and urine volume B 

Cho et al, 201375 60 RCT, open 

label 

12 

months 

No difference in RRF or urine volume C 

Cho et al, 201346 1351  Systematic 

review of 18 

studies 

  Use of neutral-pH dialysates with reduced 

GDPs resulted in larger urine volumes (7 

trials; 520 patients; mean difference 126 

mL/d), and improved RRF after 12 months 

(6 trials; 360 patients; standardized mean 

difference, 0.31). 

B 



Cho Y; Cochrane database Syst Rev 2014 

COMPARISON: LOW GDP (ALL BUFFER TYPES) VS STANDARD 

GLUCOSE DIALYSATE  
OUTCOME: RESIDUAL RENAL FUNCTION 12 MONTHS TO 23 MONTHS 



COMPARISON: LOW GDP (ALL BUFFER TYPES) VS STANDARD 

GLUCOSE DIALYSATE  
OUTCOME: RESIDUAL RENAL FUNCTION 24 MONTHS AND BEYOND 

Cho Y; Cochrane database Syst Rev 2014 



COMPARISON: LOW GDP (ALL BUFFER TYPES) VS STANDARD 

GLUCOSE DIALYSATE  
OUTCOME: URINE VOLUME 12 MONTHS TO 23 MONTHS 

Cho Y; Cochrane database Syst Rev 2014 



COMPARISON: LOW GDP (ALL BUFFER TYPES) VS STANDARD 

GLUCOSE DIALYSATE  
OUTCOME – URINE VOLUME: 24 MONTHS AND BEYOND 

Cho Y; Cochrane database Syst Rev 2014 



 Guideline 2.2.1: We recommend hydration status be assessed clinically on 

a regular basis during every follow up visit and more often if clinically 

indicated. (1D) 

 

 Guideline 2.2.2: We recommend regular monitoring of peritoneal 

ultrafiltration by timed dialysate collections at least once every 6 months 

and may do more frequently if clinically indicated. (1C) 

 

 Guideline 2.2.3: We recommend once-daily icodextrin be considered as an 

alternative for hypertonic glucose peritoneal dialysis solutions for long 

dwells in peritoneal dialysis patients experiencing difficulties to maintain 

euvolemia due to insufficient peritoneal ultrafiltration, taking into account 

the peritoneal transport state.  (1B) 

 

GUIDELINE 2.2  VOLUME CONTROL 



EFFECT OF SODIUM AND FLUID REMOVAL ON SURVIVAL OF 

PERITONEAL DIALYSIS PATIENTS 

Sodium Removal (mmol/24 

h/1.73 m2) - 

group I, <130  

group II, 130 to 181 

group III, 181 to 232 

group IV, > 232 

Ates K, et al. Kidney Int 2001 

Fluid Removal (mL/24 h/1.73 

m2) -  

group I, <1265  

group II, 1265 to 1570  

group III, 1570 to 2035 

group IV, > 2035 



Baseline PD Ultrafiltration Predicts Outcome in Anuric 

APD Patients 

Davies; J Am Soc Nephrol 2003 



EVIDENCE REVIEW ON STUDIES COMPARING GLUCOSE 

POLYMER VERSUS STANDARD GLUCOSE SOLUTIONS  

Reference Population,  

pt no. 

Study design FU dur Study 

quality 

Qi et al PDI 2011 In total 9 RCT, 

n=1190 

Meta-analysis variable B 

Cho et al NDT 2011 In total 11 RCT, 

n=1222 

Meta-analysis Up to 2 

years 

B 

Takatori et al CJASN 

2011 

41 incident 

diabetic PD 

patients 

RCT 2 years C 

Cho et al Cochrane 

Libr 2014 

2-4 studies, 100-

290 patients 

dependent on 

outcome 

Meta-analysis Variable B 



 

Takatori; cJASN 2012 



Cho Y; Cochrane database Syst Rev 2014 

COMPARISON: GLUCOSE POLYMER (ICODEXTRIN) VS 

STANDARD GLUCOSE DIALYSATE  
OUTCOME: DAILY ULTRAFILTRATION 



COMPARISON: GLUCOSE POLYMER (ICODEXTRIN) VS 

STANDARD GLUCOSE DIALYSATE  
OUTCOME: UNCONTROLLED FLUID OVERLOAD 

Cho Y; Cochrane database Syst Rev 2014 



GLYCEMIC CONTROL IN DIABETIC PD PATIENTS 

 Guideline 2.3.1: We recommend glycosylated hemoglobin be 

measured at least once every 3 months in diabetic peritoneal 

dialysis patients to assess glycemic control (1C). 

 

 Guideline 2.3.2: We suggest glycosylated hemoglobin be 

targeted around 7% (53 mmol/mol) in peritoneal dialysis 

patients with diabetes, and may be up to 8.5% in older 

diabetic peritoneal dialysis patients (2D).  

 

 Guideline 2.3.3: We suggest once daily icodextrin be 

considered as the long-dwell dialysis solution in diabetic 

peritoneal dialysis patients for better glycemic control (2C). 

 

 



RATIONALE 

 Guideline 2.3.1:  American Diabetes Association (ADA) recommended A1c 

should be tested twice a year in patients with well controlled glucose levels 

while patients whose therapy has changed or who are not meeting glycemic 

control targets may be tested more frequently at 3-month intervals. Given 

the situation of constant exposure to high glucose containing dialysate, we 

suggest A1c be measured at least every 3 months in diabetic PD patients. 

 

 Guideline 2.3.2: National Kidney Foundation KDOQI Clinical Practice 

Guideline for Diabetes and CKD 2012 recommends a target A1c of 7% to 

prevent or delay progression of microvascular complications. It recommends 

not treating to an A1c target < 7% in diabetic CKD patients at risk of 

hypoglycemia [KDIGO 2012]. ADA’s Standard of Care suggested that it is 

reasonable to set a target A1c goal of up to 8.5% for older diabetic patients 

with at least a single end-stage chronic illness such as CKD requiring 

dialysis [ADA, Diabetes Care 2014].  

 



EVIDENCE REVIEW OF GLYCEMIC CONTROL IN RELATION TO 

CLINICAL OUTCOMES OF PD PATIENTS 

Reference Pts, N 
Study 

design 
Outcomes 

FU 

duration 
Results 

Study 

quality 

Duong U. 

et al. 

CJASN 

2011 

2,798  R Mortality 640 days 

(median) 

Adjusted all-cause death for baseline 

A1c increments of 7.0 to 7.9%, 8.0 to 

8.9%, 9.0 to 9.9%, and 10%, compared 

with 6.0 to 6.9% (reference), were 1.13 

(0.97-1.32), 1.05 (0.88-1.27), 1.06 

(0.84-1.34), and 1.48 (1.18-1.86); and 

for time-averaged A1c values were 1.10 

(0.96-1.27), 1.28 (1.07-1.53), 1.34 

(1.05-1.70), and 1.81 (1.33-2.46), 

respectively. 

 

C 

Sekerciog

lu N. 2012 

91 R technique 

and patient 

survival 

30 ± 23 

months 

(median) 

No significant correlation of baseline 

and time-averaged HbA1C (in 

increments <6.5, 6.5–8, and ≥8 %) with 

patient and PD technique survival. 

 

C 

Yoo DE. 

et al. 2012 

140 

Incide

nt pts 

P all-cause 

and CV 

mortality 

3.5 years 

(mean) 

Tertile of mean HbA1C were 6.3% (1st), 

7.1% (2nd), and 8.5% (3rd). Compared 

to 1st tertile, adjusted all-cause mortality 

rates were higher in the 2nd (HR, 4.16; 

95% CI, 0.91-18.94; p=0.065) and 3rd 

(13.16, 95% CI, 2.67-64.92, p=0.002) 

tertiles. CV mortality didn’t differ among 

the tertile (p for trend=0.7).  

 

B 



EVIDENCE REVIEW OF NON-GLUCOSE BASED PD SOLUTIONS 

VERSUS GLUCOSE SOLUTIONS ON CLINICAL OUTCOMES 

Reference Population Intervention 
Study 

design 

Outcome of 

interest 

Follow-up 

duration 
Results 

Study 

quality 

Paniagua 

R. et al, 

2009 

59 CAPD 

with high or 

high-

average 

transport 

Glu 29 vs. 

ico 30 

RCT Changes in 

variables 

regarding 

metabolic and 

fluid control 

12 mo Primary outcome: glucose absorption 

more reduced as were insulin needs, 

less increase in fasting serum glucose 

(P < 0.01), and HbA1C (P < 0.01). 

B 

Takatori Y. 

et al, 2011 

41 CAPD 

or APD 

Glu 20 vs. 

ico 21 

RCT 1: Technique 

survival 

2: Changes 

in RRF, lipid, 

and glucose 

metabolism 

24 mo Secondary outcome: HbA1C sig. lower 

in ico than glu group at 12 and 18 mos 

(both P < 0.05). However, at 24 months, 

no difference between two groups. 

C 

Li P et al, 

2013 

251 CAPD 

or APD 

Glu 127 vs 

ico & aa124 

RCT Primary 

outcome: 

Change in 

HbA1C 

6 mo ITT analysis (n=244): HbA1C improved 

in ico-aa group but remained 

unchanged in glu only group (0.5% 

difference between groups, 95% CI, 0.1 

to 0.8%, P = 0.006). 

PP analysis: a similar difference in 

HBA1c of 0.5% (95% CI, 0.1 to 0.8%, P 

= 0.009) observed between two groups. 

B 



INFLAMMATION, PROTEIN ENERGY WASTING, HYPERTENSION 

 2.4 Inflammation 

 Guideline 2.4.1: We suggest peritoneal dialysis patients with persistently 
elevated C-reactive protein be investigated for any treatable cause of 
inflammation. (ungraded) 

 2.5 Protein energy wasting 

 Guideline 2.5.1: We suggest nutritional status be assessed within 6-8 weeks 
after commencement of peritoneal dialysis, and monitored regularly at least 
once every 4-6 months for peritoneal dialysis patients. (Ungraded) 

 2.6 Hypertension 

 Guideline 2.6.1: We recommend blood pressure be evaluated by home blood 
pressure at least once a week and at each visit to the clinic. (1C) 

 Guideline 2.6.2: We recommend peritoneal dialysis patients whose blood 
pressure is consistently >140/90mmHg be treated to maintain blood pressure 
<140 mmHg systolic and <90 mm Hg diastolic. (1D) 

 Guideline 2.6.3: We recommend peritoneal dialysis patients with hypertension 
have volume status optimized before starting anti-hypertensive medications. 
(1C) 

 

 



DIALYSATE CALCIUM, HYPOKALEMIA 

 2.7 Dialysate calcium 

 Guideline 2.7.1: We suggest a calcium-containing peritoneal dialysis 

solution of 1.25 mmol/L be used to avoid positive calcium balance or 

hypercalcemia. (2C)  

 

 2.8 hypokalemia 

 Guideline 2.8.1: We suggest serum potassium levels in patients 

undergoing peritoneal dialysis be maintained between 3.5 and 5.5 

meq/L. (2C) 

 





GUIDELINE 3.2 LEFT VENTRICULAR HYPERTROPHY, 

DYSFUNCTION, AND HEART FAILURE 

 Guideline 3.2.1: We suggest evaluation of left ventricular hypertrophy, dilatation, 

systolic and diastolic function as well as cardiac valvular abnormalities including 

valvular calcification using echocardiography in peritoneal dialysis patients after 

initiation of peritoneal dialysis and repeat if change in clinical status. (2C) 

 Guideline 3.2.2: We suggest peritoneal dialysis patients with significantly impaired 

systolic function be evaluated for the presence of coronary artery disease. (2C) 

 Guideline 3.2.3: We suggest peritoneal dialysis patients with left ventricular 

hypertrophy or heart failure be considered for treatment with an angiotensin 

converting enzyme inhibitor (ACEI) or angiotensin receptor blocker (ARB). (2D)  

 Guideline 3.2.4: We suggest peritoneal dialysis patients with left ventricular 

hypertrophy, dilated cardiomyopathy or systolic heart failure be considered for 

treatment with a beta-blocker. (2C) 

 Guideline 3.2.5: We suggest peritoneal dialysis patients already receiving an ACEI or 

ARB be considered for treatment with a mineralocorticoid receptor antagonist. (2B) 

 Guideline 3.2.6: We suggest peritoneal dialysis patients with heart failure and anemia 

receive treatment for anemia and have target haemoglobin no different from 

peritoneal dialysis patients without heart failure. (2D)  

 



Study 

Quality 

Reference Population 

and N 

ACEI/AR

B 

Study Design Primary 

endpoints 

FU 

duration 

Results 

B Zannad 2006 397 HD 

patients with 

LVH 

ACEI vs 

placebo 

Prospective 

placebo-

controlled RCT 

CV events 1 24 mos AHR, 0.93 (0.68–1.26), P= 

0.35 in ITT 

AHR, 0.80 (0.59–1.1), P= 

0.099 in PP 

C Takahashi 

2006 

80 HD pts 

with no heart 

disease 

ARB vs 

no tx 

Open-label 

RCT 

CV events 19.4 ± 1.2 

mos 

AHR, 0.23 (95% CI, 0.08–

0.67), P<0.01 

  

B Cice 2010 332 HD 

patients with 

NYHA class II 

– III heart 

failure, EF ≤ 

40% 

Telmisart

an + 

ACEI vs 

placebo 

+ ACEI 

Prospective 

placebo-

controlled RCT 

All-cause 

mortality 

(ACM), 

hospital 

admissions for 

heart failure, 

all CV death 

3 yrs ACM: AHR, 0.51 (0.32–

0.82), P=0.004 

Hospital admissions for 

heart failure: AHR, 0.38 

(0.19–0.51), P=0.00007 

All CV death: AHR, 0.42 

(0.38–0.61), P=0.00009 

C Akbari 2009 PD pts 

(total n = 154 

Combining all 

4 trials) 

ACEI vs 

placebo 

or ARB 

vs 

placebo 

SR of 4 RCTs 

(all small 

sample size < 

50) 

Mortality & 

CVE  not 1 

endpoints in all 

these 4 trials 

12mos in 

3, 24 mos 

in 1  

Mortality : OR, 1.56 (0.24 – 

10.05) for ACEI vs placebo 

CVE: OR, 1.00 (0.19 – 

5.40) for ACEI vs placebo 

EVIDENCE REVIEW OF ACEI/ARB ON HARD OUTCOMES 

 

1CVE DEFINED AS A COMPOSITE OF CV DEATH, NONFATAL MYOCARDIAL INFARCTION, UNSTABLE ANGINA, STROKE, 

REVASCULARIZATION, HOSPITALIZATION FOR HEART FAILURE, AND RESUSCITATED CARDIAC ARREST) 
2CVE INCLUDED FATAL/NONFATAL MYOCARDIAL INFARCTION, UNSTABLE ANGINA PECTORIS, CONGESTIVE HEART FAILURE, SEVERE 

ARRHYTHMIA AND SUDDEN DEATH 

 

Guideline 3.2.3: We suggest peritoneal dialysis patients with left ventricular hypertrophy 

or heart failure be considered for treatment with an angiotensin converting enzyme 

inhibitor (ACEI) or angiotensin receptor blocker (ARB). (2D)  



EVIDENCE REVIEW OF ACEI/ARB ON LV MASS INDEX 

Referenc

e 

Pt, no. Treatm

ent 

arm 

Study 

design 

FU Primary 

endpoin

t 

Results 

Yang et 

al Am J 

Med Sci 

2013 (37) 

Meta-analysis of 6 

RCTs including total 

207 participants 

(sample size of 

individual trials < 50 

subjects) 

Total: 107 ARB vs 

100 non-ARB 

HD: 63 vs 60 (ARB 

vs.  non-ARB) 

PD: 44 vs 40 (ARB 

vs. non-ARB) 

ARB vs 

non-

ARB 

Meta-

analysis 

of 6 

RCTs 

- LVMi ARB group had greater regression of 

LVMi than non-ARB group (P = 

0.002) in dialysis patients but no 

significant difference in LV EF (P 

=0.30). 

Greater LV mass regression was 

observed with ARB vs. non-ARB in 

HD pts (P=0.009) 

Greater LV mass regression was 

observed with ARB vs. non-ARB in 

PD pts (P=0.03) 

Robson 

et al 

Nephrol 

1997 (38) 

107 CAPD or HD 

patients 

ACEI + 

Zocor 

vs 

placebo 

Placebo-

controlle

d RCT 

6 

mos 

LV mass No statistically significant difference 

in LV mass or dimensions between 

patients assigned enalapril vs. 

placebo 



Auth

or, 

year 

Patient 

type, no. 

BB Study 

Design 

Study Endpoints FU Results 

Cice, 

JAC

C 

2003 

114 HD 

patients 

with dilated 

cardiomyo

pathy 

Carve

dilol vs 

placeb

o 

Prospectiv

e placebo 

controlled 

RCT  

Primary: 

LV EDV, LVESV, EF 

and clinical status 

 

Secondary: 

All-cause mortality, all 

CV mortality, 

All-cause 

hospitalizations, non-

fatal MIs, combined 

endpoint, 

Hospital admission for 

worsening heart failure   

24 

months 

All-cause mortality: AHR, 

0.51 (0.32 - 0.82) 

  

All CV mortality: AHR, 0.32 

(0.18 - 0.57) 

 

All-cause hospitalizations: 

AHR, 0.44 (0.25 - 0.77) 

 

Non-fatal MIs: AHR, 0.81 

(0.61 - 1.34) 

 

Combined endpoint: 0.76 

(0.47 - 1.22) 

 

Hospital admission for 

worsening heart failure: 

AHR, 0.19 (0.09 – 0.41) 

  

Guideline 3.2.4: We suggest peritoneal dialysis patients with left ventricular 

hypertrophy, dilated cardiomyopathy or systolic heart failure be considered for 

treatment with a beta-blocker. (2C) 



 

 

 

 

 

 

 

N=158 PD pts receiving ACEI or ARB, 2 year FU 

JASN 2014 



Primary outcome - a composite of death from CCV events or hospitalization for CCV 

events 

Secondary outcome - death from any cause 
N=309 

oligoanuric HD 

patients 

3 years 



GUIDELINE 3.2 LEFT VENTRICULAR HYPERTROPHY, 

DYSFUNCTION, AND HEART FAILURE 

 Guideline 3.2.5: We suggest peritoneal dialysis patients already receiving an ACEI or 

ARB be considered for treatment with a mineralocorticoid receptor antagonist. (2B) 

 Guideline 3.2.6: We suggest peritoneal dialysis patients with heart failure and anemia 

receive treatment for anemia and have target haemoglobin no different from 

peritoneal dialysis patients without heart failure. (2D)  

 




