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Pre-CQI Period (n=249) 

 

No dedicated PD team 

Patients managed by any nephrologist 

Irregular follow-up 

Records/Data incomplete 

Training program not led by PD nurse 
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IMPACT OF CONTINUOUS QUALITY IMPROVEMENT INITIATIVES ON CLINICAL OUTCOMES 

IN PERITONEAL DIALYSIS

Yusheng Yu, Yan Zhou, Han Wang, Tingting Zhou, Qing Li, Taoyu Li, Yan Wu, and Zhihong Liu

Research Institute of Nephrology, Jinling Hospital, Nanjing University School of Medicine,  
Nanjing, PR China

 Objective: We evaluated the role of a quality improve-

ment initiative in improving clinical outcomes in peritoneal 

dialysis (PD).

 Methods: In a retrospective analysis of 6 years of data 

from a hospital registry, the period between 1 July 2005 

and 30 June 2008 (control group) provided baseline data 

from before implementation of systemic outcomes monitor-

ing, and the period between 1 July 2008 and 30 June 2011 

[continuous quality improvement (CQI) group] represented 

the time when a CQI program was in place. Peritonitis inci-

dence, patient and technique survival, cardiovascular sta-

tus, causes of death, and drop-out were compared between 

the groups.

 Results: In the 370 patients of the CQI group and the 

249 patients of the control group, the predominant un-

derlying kidney diseases were chronic glomerulonephritis 

and diabetic nephropathy. After implementation of the CQI 

initiative, the peritonitis rate declined to 1 episode in 77.25 

patient–months from 1 episode in 22.86 patient–months. 

Ultrasound parameters of cardiac structure were generally 

unchanged in the CQI group, but significant increases in 

cardiothoracic ratio and interventricular septal thickness 

were observed in the control group (both p < 0.05) . Patient 

survival at 1, 2, and 3 years was significantly higher in the 

CQI group (97.3%, 96.3%, and 96.3% respectively)  than in 

the control group (92.6%, 82.4%, and 67.3% respectively, 

p < 0.001) . Implementation of the CQI initiative also ap-

peared to significantly improve technique survival rates: 

95.6%, 92.6%, and 92.6% in the CQI group compared with 

89.6%, 79.2%, and 76.8% in the control group (p < 0.001)  

after 1, 2, and 3 years respectively.

 Conclusion: Integration of a CQI process into a PD pro-

gram can significantly improve the quality of therapy and 

its outcomes.
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Clinical studies have shown that mortality and tech-

nique survival rates in peritoneal dialysis (PD) are 

closely associated with the implementation of quality 

monitoring initiatives (1,2) and with the size and experi-

ence of the PD center (3). Adopting quality standards for 

PD is a key factor in improving outcomes in both devel-

oped and developing parts of the world. To enhance the 

quality of care, the International Society for Peritoneal 

Dialysis has developed a number of guidelines for manag-

ing PD. However, there is a lack of guidance on how to 

implement such models.

In recent years, the number of PD centers and the num-

ber of PD patients have both increased rapidly in China’s 

Jiangsu Province as a consequence of the recommenda-

tions of the Chinese Medical Administrative Command, 

a provincial bureau responsible for medical insurance. 

That entity has reimbursed PD and hemodialysis (HD) 

equally since 2010. We established a PD program with 

a dedicated PD team in 2008, and since then, we have 

implemented guidelines and new procedures. The number 

of PD patients grew to 510 in 2011 from 50 in 2005 likely 

because of those two factors. In parallel, a number of key 

performance indicators such as the peritonitis incidence 

reached or exceeded internationally accepted levels. 

Here, we describe the effects on mortality and morbidity 

in PD of introducing a continuous quality improvement 

(CQI) program.

METHODS

PATIENTS

Between July 2005 and June 2011, we inserted cath-

eters for 624 PD patients (Figure 1). In the present study, 

we divided our 6 years of experience (2005 – 2011) into 

two time periods to compare the effects of a CQI program 
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CQI Period (n=370) 

 

Dedicated PD team  

3 PD physicians, 4 PD nurses 

1 Nurse dedicated to CQI 

Modified PDSA cycle put in place 
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(0.51 ± 0.05, 10.25 ± 1.38 mm, and 9.38 ± 1.06 mm 

respectively; all p < 0.05).

PATIENT AND TECHNIQUE SURVIVAL RATES

Figures 3 and 4 show patient and technique survival 

rates. Patient survival in the CQI group at 1, 2, and 3 years 

was 97.3%, 96.3%, and 96.3% respectively, significantly 

higher (p < 0.001) than in the control group (92.6%, 

82.4%, and 67.3%). Technique survival at 1, 2, and 3 years 

was also significantly higher in the CQI group than in the 

control group: 95.6% versus 89.6%, 92.6% versus 79.2%, 

and 92.6% versus 76.8% respectively (p < 0.001).

Table 2 summarizes the causes of death and drop-out. 

The number of patients with fatal cardio- or cerebrovas-

cular complications was signif icantly lower in the CQI 

group than in the control group (p < 0.001). Cardio- or 

cerebrovascular complications accounted for 50% of 

deaths in the CQI group and for 60.9% of deaths in the 

control group.

Further analysis showed that cardio- and cerebrovascu-

lar complications accounted for 47.4% of technique failures 

in the CQI group and for 31% in the control group (Table 2) 

Peritonitis accounted for 10.5% of technique failures in 

the CQI group and for 17.2% in the control group. Those 

differences were not statistically signif icant.

DISCUSSION

Although PD has been used in China for more than 

30 years, the rate of uptake for the technique lags far 

behind that of HD. The difference is related not only to 

f inancial factors and medical policy, but also to a lack of 

advancement in PD management.

Based on data provided by Baxter Healthcare, there 

were, at the end of March 2012, fewer than 30 PD centers 

in China managing more than 200 patients. Reports from 

13 of the Chinese centers showed that 1-year patient and 

technique survival were about 82% and 88.7% respective-

ly in 2007 (5). Data from our center during 2005 – 2007 

(the control group) showed similar patient and technique 

survival rates, which were markedly lower than the rates 

achieved in Europe, Japan, Korea, and Hong Kong (1,6–8). 

It has been reported that patient and technique survival 

rates are higher in larger centers than in smaller centers 

and that the PD drop-out rate is negatively correlated with 

the size of the PD program (3,5).

A key impediment to the improvement of PD quality in 

our unit before 2008 was the lack of individually designed 

PD prescriptions, which affected patient compliance. 

Figure 2 — Peritonitis rates, first three years, by study group.

Figure 3 — Patient survival by the Kaplan–Meier method  

(p = 0.00146). CQI = continuous quality improvement.

Figure 4 — Technique survival by the Kaplan–Meier method  

(p = 0.0014). CQI = continuous quality improvement.

This single copy is for your personal, non-commercial  use only. 

For permission to reprint multiple copies or to order presentation-ready  copies 

for distribution, contact Multimed Inc. at marketing@multi-med.com 

Yu YS et al. Perit Dial Int 2014; 34:S43-S48. 



Yu YS et al. Perit Dial Int 2014; 34:S43-S48. 

S46

YU et al. JUNE 2014 - VOL. 34, SUPPLEMENT 2 PDI

(0.51 ± 0.05, 10.25 ± 1.38 mm, and 9.38 ± 1.06 mm 

respectively; all p < 0.05).

PATIENT AND TECHNIQUE SURVIVAL RATES

Figures 3 and 4 show patient and technique survival 

rates. Patient survival in the CQI group at 1, 2, and 3 years 

was 97.3%, 96.3%, and 96.3% respectively, significantly 

higher (p < 0.001) than in the control group (92.6%, 

82.4%, and 67.3%). Technique survival at 1, 2, and 3 years 

was also significantly higher in the CQI group than in the 

control group: 95.6% versus 89.6%, 92.6% versus 79.2%, 

and 92.6% versus 76.8% respectively (p < 0.001).

Table 2 summarizes the causes of death and drop-out. 

The number of patients with fatal cardio- or cerebrovas-

cular complications was signif icantly lower in the CQI 

group than in the control group (p < 0.001). Cardio- or 

cerebrovascular complications accounted for 50% of 

deaths in the CQI group and for 60.9% of deaths in the 

control group.

Further analysis showed that cardio- and cerebrovascu-

lar complications accounted for 47.4% of technique failures 

in the CQI group and for 31% in the control group (Table 2) 

Peritonitis accounted for 10.5% of technique failures in 

the CQI group and for 17.2% in the control group. Those 

differences were not statistically signif icant.

DISCUSSION

Although PD has been used in China for more than 

30 years, the rate of uptake for the technique lags far 

behind that of HD. The difference is related not only to 

financial factors and medical policy, but also to a lack of 

advancement in PD management.

Based on data provided by Baxter Healthcare, there 

were, at the end of March 2012, fewer than 30 PD centers 

in China managing more than 200 patients. Reports from 

13 of the Chinese centers showed that 1-year patient and 

technique survival were about 82% and 88.7% respective-

ly in 2007 (5). Data from our center during 2005 – 2007 

(the control group) showed similar patient and technique 

survival rates, which were markedly lower than the rates 

achieved in Europe, Japan, Korea, and Hong Kong (1,6–8). 

It has been reported that patient and technique survival 

rates are higher in larger centers than in smaller centers 

and that the PD drop-out rate is negatively correlated with 

the size of the PD program (3,5).

A key impediment to the improvement of PD quality in 

our unit before 2008 was the lack of individually designed 

PD prescriptions, which affected patient compliance. 

Figure 2 — Peritonitis rates, first three years, by study group.

Figure 3 — Patient survival by the Kaplan–Meier method  

(p = 0.00146). CQI = continuous quality improvement.

Figure 4 — Technique survival by the Kaplan–Meier method  

(p = 0.0014). CQI = continuous quality improvement.

This single copy is for your personal, non-commercial  use only. 

For permission to reprint multiple copies or to order presentation-ready  copies 

for distribution, contact Multimed Inc. at marketing@multi-med.com 

Effects of CQI in a PD Program 



Developing a CQI Culture 

CULTURE noun (Cambridge English Dictionary): 
 

”….the way of life, especially the general customs and beliefs, of a particular group of 

people...” 

The Maxims of a PD Program CQI Culture: 

 

1. Leadership-Driven not Followership-Request:                                           

The Program Director sets the stage 

 

2. Perpetual not Periodic: It is there everyday 

 

3. Enthusiastic not Opportunistic: You look for it not wait for it 

 

4. Inclusive not Exclusive: It is for everyone 



The Daily CQI of the PD Program: 

What the Program Director puts in Place 

PD Case Review: Weekly 

PD Grand Rounds: Monthly 

PD Clinical Parameters Review: Quarterly 

PD Dashboard Update:    

Constantly 

SUN MON TUE WED THU FRI SAT 

01 02 03 04 05 
    PD Assessment PD Case 

Discussion 

PD Assessment PD Clinic 

PD Dashboard 

Update 

  

06 07 08 09 10 11 12 
  PD Catheter 

Insertion 

PD Assessment PD Case 

Discussion 

PD Assessment PD Clinic 

PD Dashboard 

Update 

  

13 14 15 16 17 18 19 
  PD Catheter 

Insertion 

PD Assessment PD Case 

Discussion 

PD Assessment PD Clinic 

PD Dashboard 

Update 

  

20 21 22 23 24 25 26 
  PD Catheter 

Insertion 

PD Assessment PD Case 

Discussion 

PD Assessment PD Clinic 

PD Dashboard 

Update 

  

27 28 29 30 31 
  PD Catheter 

Insertion 

PD Assessment PD Grand 

Round 

PD KPI Review 

PD Assessment PD Clinic 

PD Dashboard 

Update 

  

PD Training 

PD Training 

PD Training 

PD Training 

PD Training 



Monthly   Peritonitis Root Cause Analysis 
    Mortality Root Cause Analysis 
    Home Visit Outcomes 
    Difficult Case Discussion 
 
Quarterly  PD KPI 
    Hemoglobin 
    Calcium, Phosphate, PTH 
    Albumin 
    HbA1c, Lipids 
    Blood Pressure, Fluid Status 

Knowing where you are, getting to where you want: 

Hunting for the big bad wolf…. 



Monthly   Peritonitis Root Cause Analysis 
    Mortality Root Cause Analysis 
    Home Visit Outcomes 
    Difficult Case Discussion 
 
Quarterly  PD KPI 
    Hemoglobin 
    Calcium, Phosphate, PTH 
    Albumin 
    HbA1c, Lipids 
    Blood Pressure 

The Team is responsible: 

No one is spared…. 

PD Nurse 

PD Physician 
Industry 

VWO Nurses 

Renal 

Pharmacist 

Renal 

Dietician Renal 

Coordinator 



Using the Tools of CQI: 

A Case in Illustration 
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Peritonitis Rates 
(1 in Patient Months) 

Percentage of Patients free of PD 
Peritonitis in 1st 6 months of PD Initiation 

When a Problem is Evident: 

PD Peritonitis Rates in 2011 



Quality Improvement Tools 

for Clinical Programs 



CQI is for Everyone:  

Defining the Team 

No Name Designation Department Role 

1 Dr Adrian Liew PD Physician Renal Medicine Leader 

2 Elaine Choo APN Nursing Member 

3 Fatimah Mohamed PD Nurse PD Unit Member 

4 Kelly Lim PD Nurse PD Unit Member 

5 Eileen Pang 
Renal 

Coordinator 
Renal Medicine Member 

6 Bryan Lim Renal MSW 
Care and 

Counseling 
Member 

7 Shannon Ghui 
Home Visit 

Nurse 
Baxter Member 

8 Amy Lim NKF Nurse NKF Member 



ESRF Patient Referred for 
Dialysis Counselling 

Patient Undergoes 
Dialysis Counselling 

Patient Decides on PD 

Patient Undergoes PD 
Training and Assessment 

Patient Develops 
Peritonitis 

Reassessment Process 

Patient attends next 
Nephrologist TCU 

Patient informs 
Nephrologist for PD 

Nephrologist refers 
patient to Urologist 

PD Catheter inserted  
by Urologist 

OT informs PD Nurse 

PD Nurse arranges PD Training Date 

Original  

Work Process 1 



ESRF Patient Referred for 
Dialysis Counselling 

Patient Undergoes 
Dialysis Counselling 

Patient Decides on PD 

Patient Undergoes PD 
Training and Assessment 

Patient Develops 
Peritonitis 

Reassessment Process 

Patient/Caregivers 
attend PD Training 

Completes PD  
Technical Training 

Home Visit Nurse does home 
visit on day of discharge from  

PD Training 

Home Visit Nurse inform PD 
Team of issues at home visit  

PD Nurse initiates 
remediation 

Patient undergoes review and 
reassessment 1 week later 

Original  

Work Process 2 



 Patient 

 Procedure and Staff 

Equipment  

and Environment 

PD 

Peritonitis 

High Infection Risks 

Lack of 
Caregiver 

Caregiver incompetent 
to perform PD 

Home environment not 

conducive for PD exchange 

Poor 
Candidate 

for PD 

PD Nurse unaware of patient’s 
decision for PD 

Physician and PD Nurse not cognizant of 
caregiver and home environment issues 

Poorly arranged storage 
spaces for PD fluid 

PD Nurse unable to assess 
patient and care giver prior to 
PD initiation 

Home environment not assessed and 
remediated prior to initiation of PD 

PD Training did not 
include home setup 

High rates of PD 
catheter Failure 

MRSA Carrier 
Status not 

eradicated 

No topical antibiotics 
prophylaxis of exit site 

Cause and Effect 
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Root Causes for Peritonitis 

Initial Pareto Chart 
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Root Causes for Peritonitis 

Pareto Chart: Second Round 



Root Cause Proposed Interventions 
Date of 

Intervention 

PD Nurse unable to assess 
patients/caregivers prior to 

the initiation of PD 

Nephrologists to refer patients who have 
decided for long-term PD to PD Nurse for 
assessment prior to PD Catheter Insertion 

1 December 2011 

Home environment not 
assessed and issues not 

remediated prior to 
initiation of PD 

PD Nurse will coordinate with Home Visit 
Nurse to perform home visit after 

assessment by PD Nurse, prior to PD 
Catheter Insertion 

1 December 2011 

High Rates of PD Catheter 
Failure 

After PD Nurse Assessment, patients to be 
listed for PD catheter insertion via 

peritoneoscopic technique or to urologist 
for laparoscopic technique 

1 January 2013 

Proposed Interventions 



ESRF Patient Referred for 
Dialysis Counselling 

Patient Undergoes 
Dialysis Counselling 

Patient Decides on PD 

Patient Undergoes PD 
Training and Assessment 

Patient Develops 
Peritonitis 

Reassessment Process 

Patient attends next 
Nephrologist TCU 

Patient informs 
Nephrologist for PD 

Nephrologist refers 
patient to PD nurse 

PD Team assesses 
Patient & Caregiver 

PD Team arranges 
Home Visit 

Remediation  
of Issues 

PD Team arranges for  
PD catheter insertion 

Revised  

Work Process 



Measuring Outcomes: The Run Chart 
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1st and 2nd Intervention 

3rd Intervention 

Percentage of Incident PD Patients Free of Peritonitis 

within first 6 months of Initiation 



Cost Item Unit Cost (S$) Total Cost (S$) 

PD Fluid Cell Count (x2) 21.20 42.40 

PD Fluid Culture (x2) 79.50 159.00 

Intraperitoneal Antibiotics (x 20) 26.00 520.00 

TOTAL PER PATIENT 721.40 

TOTAL SAVINGS PER YEAR (0.25 x 52 = 13 patients) 9,378.20 

Avoidance of Inpatient Hospitalization : 91 inpatient-days. 

Increased longevity on Peritoneal Dialysis 

The Bottom Line: Cost Savings 



Summary 

A Continuous Quality Improvement framework provides better 

clinical outcomes within a PD Program. 

 

Developing a culture of CQI in a program is necessary to 

improve the delivery of care to PD patients. 

 

Many tools are available, but it is not the tools but the people 

that drives continuous quality improvement: 

- It is led by leadership 

- Should not be an episodic event 

- A proactive review is desired 

- Embraced by everyone 


