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Multi-marker approach over conventional risk factors alone for predicting mortality in patients on dialysis 
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Background: Modern epidemiologic approaches using multiple markers for predicting adverse outcomes may 

improve risk assessment in the general population. However, there have been limited evidences in dialysis 

population. We evaluated conventional risk factors and multiple inflammatory markers (uric acid, ferritin, WBC, 

CRP and albumin) as predictors of all cause, cardiovascular and infection-related mortalities in multicenter 

prospective observational cohort in patients on dialysis. 

Methods: We enrolled 3,309 ESRD patients who were in dialysis between May 1, 2009 and December 31, 2013 at 

the 31 centers of the Clinical Research Center for ESRD in Korea. Cox proportional hazards regression methods 

and time dependent ROC curves were constructed and net reclassification index (NRI) and integrated 

discrimination improvement (IDI) were  calculated for precise comparison of predictive power between multiple 

inflammatory markers with conventional risk factors and conventional risk factors alone. 

Results: Each of three predictors (WBC, CRP and albumin) plus conventional risk factors had more predictive 

power than conventional risk factors alone in all cause and infection-related mortality and each of two 

inflammatory markers (CRP and albumin) in cardiovascular mortality. The best prognostic marker was albumin 

in all cause, cardiovascular and infection-related mortality. Addition of all combination of multiple 

inflammatory markers to conventional risk factors resulted in improving predictive ability in all cause and 

infection related mortality except in cardiovascular mortality. 

Conclusion: Albumin was the best predictive marker and inflammatory markers such as WBC, CRP and albumin 

had more predictive ability beyond conventional risk factors. Multi-marker approaches using multiple 

inflammatory markers provided higher predictive power in total dialysis patients. 

Table:   

Table 1. Predictive power of multiple biomarker models for all cause, cardiovascular and infection related 

mortality using NRI and IDI 

  All cause mortality Cardiovascular mortality Infection-related mortality 

  NRI IDI NRI IDI NRI IDI 

Variables NRI P 

value 

IDI P 

valu

e 

NRI P 

value 

IDI P 

value 

NRI P 

value 

IDI P 

value 



 
 
 

 
 
 

Model 1: 

CR+Ferritin 

0.066 0.169 0.00

2 

0.18

9 

0.025 0.687 0.00

0 

0.448 0.03

8 

0.551 0.000 0.999 

Model 2: 

above+WBC 

0.074 0.032 0.00

9 

0.00

0 

0.042 0.351 0.00

3 

0.070 0.08

5 

0.139 0.007 0.010 

Model 3: 

above+CRP 

0.139 0.008 0.00

8 

0.00

4 

0.138 0.080 0.00

4 

0.064 0.21

2 

0.000 0.012 0.000 

Model 4: 

above+albumin 

0.164 0.000 0.02

6 

0.00

0 

0.152 0.050 0.00

5 

0.092 0.23

4 

0.000 0.036 0.000 

 

* CR; conventional risk factor, NRI; net reclassification index, IDI; integrated discrimination improvement. 
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