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TIME-AVERAGED HIGH-SENSITIVITY C-REACTIVE PROTEIN PREDICTS 
MORTALITY AND DROPOUT IN PERITONEAL DIALYSIS PATIENTS

Background
We previously demonstrated the importance of obtaining a single baseline serum HS-CRP measurement for predicting the 2-year mortality and dropout including death or transfer to
hemodialysis (HD) in peritoneal dialysis (PD) patients independent of age, diabetes, hypoalbuminemia, and the occurrence of cardiovascular events. However, serum CRP levels vary and are
increased for only a fraction of time in any given dialysis patient. The aim of this observational cohort study was to explore whether the time-averaged serum HS-CRP level is superior to a
single baseline measurement for predicting 5-year mortality and dropout in PD.

Patients and methods
Totally 335 patients receiving PD for more than 3 months and regular HS-CRP examination at 12-month intervals were recruited in this study. All patients were followed up for 60 months and
the clinical parameters and outcomes were recorded regularly. The patients were stratified into 3 tertiles according to their time-averaged serum HS-CRP levels. Patients were excluded if they
had acute events (active infection, acute cardiovascular or cerebrovascular disease) occurring within 1 month before and after each HS-CRP measurement, less than two separate
measurements of HS-CRP during the entire follow-up period, the diagnosis of malignancy or encapsulating peritoneal sclerosis (EPS) before January 2010, or loss to follow-up.
Baseline demographic and clinical data, such as sex, age, body mass index (BMI), the presence of comorbidities such as diabetes mellitus (DM), coronary artery disease (CAD), congestive
heart failure (CHF), stroke, systemic lupus erythematosus (SLE), liver cirrhosis, hepatitis B, and hepatitis C, the duration of PD at study entry, the PD modality (automated PD or continuous
ambulatory PD), the use of icodextrin, the dialysate calcium level (2.5mEq/L or 3.5mEq/L), residual urine, hemogram, and biochemical parameters were obtained. PD membrane
characteristics such as dialysate-to-plasma concentrations for creatinine (D/PCr), results of the peritoneal equilibrium test (PET), total weekly Kt/V urea, and total weekly creatinine clearance
(CCr) were assessed. During the 60-month follow-up, clinical outcomes such as cardiovascular event(s), infection episode(s), newly developed malignancy, encapsulating peritoneal sclerosis
(EPS), dropout (death plus conversion to hemodialysis), and mortality were recorded. Residual urine was defined as a daily total urine volume of more than 100 mL. Cardiovascular events
were defined as at least once acute myocardial infarction or cerebral vascular accident during the entire follow-up period. Infection episodes were defined as at least once PD-related or non-
PD-related infection during the entire follow-up period.

Results

Table 1 Baseline demographic and laboratory characteristics of the PD 
patients categorized according to time-averaged serum HS-CRP levels

Table 2 Peritoneal membrane characteristics of the PD patients categorized 
according to time-averaged serum HS-CRP levels

Table 3 Clinical outcomes in the PD patients categorized according to time-
averaged serum HS-CRP levels

Table 4 Hazard ratio of mortality in univariate and multivariate Cox
regression analysis

Table 5  Hazard ratio of dropout (transplantation censored) in univariate and 
multivariate Cox regression analysis

Figure 1 Comparison of the cumulative patient
survival during the 5-year follow-up.

Figure 2  Comparison of the cumulative technique 
survival (transplantation censored) during the 5-
year follow-up.

Figure 3 ROC curve analysis for predictability of
mortality between the time-averaged and
baseline HS-CRP levels.

Figure 4 ROC curve analysis for predictability of
dropout between the time-averaged and baseline
HS-CRP levels.

Summary
During 5-year follow-up, 164 of 335 patients (49.0%) ceased PD, including 52 who died (15.5%), 100 (29.9%) who converted to hemodialysis, and 12 (3.6%) who underwent kidney
transplantation. The Kaplan–Meier analysis and log-rank test results demonstrated a significant difference in the cumulative patient survival rate across the 3 tertiles (the lowest rate in
upper tertile). In a multivariate Cox regression analysis, only a higher time-averaged serum HS-CRP level, older age, and the occurrence of cardiovascular events were identified as
independent predictors of mortality. Every 1 mg/L increase in time-averaged serum HS-CRP level was independently predictive of a 2.8% increase in mortality. Multivariate Cox regression
analysis showed that a higher time-averaged serum HS-CRP level, the occurrence of infection episodes and EPS were independent predictors of dropout.

Conclusions
The present study shows the time-averaged serum HS-CRP level is superior to a single baseline measurement in predicting the 5-year mortality and dropout in PD patients.
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