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Clinical Outcomes in
Peritoneal Dialysis: Impact
of Continuous Quality
Improvement Initiatives

The Kidney Disease Outcomes Quality Initiative
guidelines for peritoneal dialysis (PD) emphasize
the need for quality improvement interventions to
improve outcomes in PD. Here, we report 17 years’
experience of initiatives focused on lowering
peritonitis rates in a single PD program. This in-
stitutional review board-approved retrospective
analysis used a PD registry containing prospec-
tively collected data on patient demographics,
initial Charlson comorbidity index (CCI), perito-
nitis, and clinical outcomes, including reasons for
transfer to hemodialysis. Periods were analyzed
based on quality initiatives: 1990 — 1991, baseline;
1992 — 1995, randomized controlled trial of exit-
site infection prophylaxis comparing mupirocin
cream applied daily to the exit site with oral
cyclical (every 12 weeks) rifampin; 1996 — 1999,
compact assist device introduced for spiking on
the cycler; 2000 — 2004, randomized controlled
trial comparing daily gentamicin cream with
mupirocin as exit-site prophylaxis; and 2005 — 2007,
gentamicin prophylaxis implemented as routine
care (2005) and retraining of all patients (2006).
Infection rates and technique failure rates in each
period were compared with baseline rates using
incident rate ratio analysis. A total of 382 PD
patients were evaluated [median age: 50 years
(range: 18 — 90 years); 54% women; 19% African
American; 36% with diabetes; median CCI: 5
(range: 2 — 14)]. The peritonitis rate declined from
0.5 episodes per year at risk in 1990 — 1991 to 0.25
episodes per year at risk in 2005 - 2007 (p < 0.004).
The exit-site infection rate declined from 0.72
episodes per year at risk to 0.1 episodes per year at
risk over the same period (p < 0.0001). The
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percentage of patients transferring to hemodialysis
did not change significantly over time (overall 14%,
varying from 12% to 17% annually), nor did the
mortality rate, which varied from 115 per 1000 years
to 171 per 1000 years. We conclude that quality
improvement initiatives can reduce infection rates
in PD patients.
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Introduction
Peritoneal dialysis (PD)-related infection continues
to be a serious complication for PD patients and the
leading cause of technique failure resulting in trans-
fer to hemodialysis (HD). Since the end of the 1980s,
there has been great interest in studying the causes
of peritonitis and exit-site infection and the strategies
that can help to reduce rates of infection. The latest
recommendations of the International Society for
Peritoneal Dialysis for the management of peritoni-
tis and exit-site infection were published in 2005 (1).
Protocols to reduce the infection risk in PD patients
include, but are not limited to, periodic retraining of
patients, antibiotic prophylaxis to prevent exit-site
infection, and use of a compact assist device to pre-
vent contamination at the time of bag—catheter con-
nection (1-6). The PD guidelines from the National
Kidney Foundation’s Kidney Disease Outcomes
Quality Initiative (KDOQI) emphasize quality im-
provement interventions to improve outcomes in PD.
Our center has had an institutional review board-
approved PD registry with prospective data collection
since 1982; it has also collected initial comorbidity
and serum albumin information since 1990. This in-
formation has allowed for an evaluation of the im-
pact of multiple evidence-based quality improvement
initiatives instituted over time. The main aim of the
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present study was to analyze the effect of various
interventions on PD-related infections and technique
failure over time.

Patients and methods

The patients included in the study were cared for at a
single not-for-profit dialysis center and were followed
by physicians affiliated with the University of
Pittsburgh Medical Center. The present report in-
cludes all PD patients between January 1, 1990, and
June 2007 identified from the PD registry. At the start
of dialysis, patients were asked to sign an institu-
tional review board—approved consent to participate
in the PD registry. More than 99% of patients agreed
to participate. This study retrospectively analyzes the
prospectively collected data on demographics, initial
Charlson comorbidity index (CCI), exit-site infec-
tions, peritonitis episodes, clinical outcomes, and
reasons for transferring to HD. The infection rates
were tracked monthly by the PD team.

The quality improvement process in the program
consists of monthly meetings of the administrator,
nurse manager of the home program, social worker,
dietician, home dialysis nurses, and generally, the
two physicians who followed most of the PD patients.
Our research nurse also participates. At each monthly
meeting, episodes of peritonitis are reviewed, and
root-cause analysis is performed. Rates of peritonitis
and exit-site infection are reviewed. An action plan
is developed by the team as needed.

We used the period from 1990 to 1991 as the
baseline. During period II, from 1992 to 1996, a ran-
domized controlled trial of prophylaxis comparing
mupirocin cream applied to the exit-site daily with oral
cyclical (every 12 weeks) rifampin was conducted (5).
During period I11, 1996 — 1999, the compact assist
device for spiking on the cycler was introduced. In
period 1V, 2000 — 2004, a randomized controlled trial
comparing daily exit-site gentamicin cream with
mupirocin was conducted (2). During period V, 2005 —
2007, gentamicin prophylaxis became the standard
of care for all patients. In addition, in 2006, retrain-
ing of patients after prolonged hospitalization or
peritonitis was implemented.

Demographic characteristics, initial CCI, and
serum albumin are reported using descriptive statis-
tics. For each period, the rate of infection is reported
as the number of infections per dialysis years at risk.
Technique failure is reported as the percentage of
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patients transferring to HD during each period and
also as the rate of transfer per years at risk within the
period. We compared infections, transfers, and mor-
tality for each period with the baseline data. Frequen-
cies were compared using the chi-square test, and rates
for exit-site infection, peritonitis, and transfer to HD
are compared using incident rate ratio analysis (Stata:
Cytel Software Corporation, Cambridge, MA, U.S.A.).

Results

The study evaluated 382 PD patients. Table | shows
the patient characteristics. Overall mortality was 134
per 1000 years. The technique failure rate, defined
as the number of patients transferring to HD over the
entire period of the study, was 14%.

Table Il and Figure 1 show the peritonitis and
exit-site infection rates. At baseline, the peritonitis
rate was 0.50 episodes per year at risk, and the exit-
site infection rate was 0.72 episodes per year at risk.
Over time, both infection rates declined compared
with baseline. The peritonitis rates in periods IV and
V were significantly lower than those in the first three
periods (p < 0.0004). The exit-site infection rate in
all periods was significantly less than it was at
baseline in period | (p < 0.0001).

Table 111 shows the percentage of patients trans-
ferring to HD and the HD transfer rate. These figures

TABLE | Patient characteristics

Patients (n) 382
Median age [years (range)] 50 (18-90)
Women [n (%)] 206 (54)
African American [n (%)] 73 (19)
With diabetes [n (%)] 138 (36)
Median CCI score (range) 5 (2-14)

CCI = Charlson comorbidity index.

TABLE Il Infections per period

Rate (episodes/year)

Period Peritonitis ESI

I 1990-1991 0.505 0.72
Il 1992-1995 0.43 0.56°
111 1996-1999 0.45 0.37°
IV 2000-2004 0.242 0.42°
V 2005-2007 0.252 0.10°
& p<0.0004 (periods IV and VV compared with I, I1, I11).

b p<0.0001 (periods I, 111, 1V, and V compared with I).

ESI = exit-site infection.
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did not vary significantly over time. Transfers to HD
were 17% (0.26 transfers per year at risk) at baseline
and 13% (0.20 transfers per year at risk) during the
last study period, but this decline was not significant.
The mortality rate was 168 per 1000 years at baseline
and 122 per 1000 years in the last study period (range:
115 — 171 per 1000 years, p = nonsignificant).

Discussion

Peritonitis and exit-site infections contribute greatly
to overall morbidity and mortality in PD patients.
Quality improvement initiatives in PD, using a multi-
faceted approach, are increasingly being recognized
as the benchmark for success (7). Since the early 1990s,
many clinical studies have focused on the impact of
various antibiotic prophylaxis regimens in reducing
PD infection rates (6,8,9). Over the years, our program
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FIGURE 1  Rates of exit site infection (gray closed squares; p <0.0001,
periods 11, 111, 1V, and V as compared with 1) and peritonitis (black
closed diamonds; p < 0.0004, periods IV and V as compared with [, 11,
111), as episodes per year at risk, for each quality improvement period.

TaBLE I Transfer to hemodialysis as a percentage of all patients
during the period

Transfers to HD (%)

Other TOTAL
Period Uremia Infection reasons [% (rate?)]
| 2.2 1.5 13.3 17 (0.26)

1] 35 2.7 6.9 12 (0.20)
11 4.8 2.6 9.6 17 (0.28)
v 1.8 3.4 7.0 12.2 (0.18)
\% 0.5 3.1 9.4 13 (0.20)

@ Transfers per year at risk.

CQl in PD Patients

has refined the use of prophylactic antibiotic creams.
Similarly, the spiking of dialysis bags is a proce-
dure with a high risk for contamination of the sys-
tem (10,11). We introduced the use of an automated
spiking device into our program as part of an initia-
tive in 1996, with favorable results. The final major
initiative reported in the present study is patient re-
training, which has been shown in a recent study to be
an effective tool for reducing PD infections (12). All
initiatives fall under the umbrella of continuous qual-
ity improvement (CQI) and have had a positive effect
in reducing rates of peritonitis and exit-site infection,
as shown here. The baseline peritonitis rate was re-
duced by about half (p < 0.0004). The exit-site care
protocol has had an even more pronounced effect on
exit-site infection rates, which declined from 0.72 to
0.1 episodes per year at risk (p < 0.0001).

The KDOQI emphasizes the need for CQI in PD
and recommends the tracking of rates of peritonitis,
exit-site infection, and technique failure (13). In many
programs, peritonitis remains an important problem,
leading to technique failure, mortality, hospitaliza-
tion, and health care costs. In our single-center study,
we did not find an effect of the decline in PD-related
infections on technique failure or mortality, but this
negative finding may be a result of the foregoing
reasons being minor ones for transfer to HD in our
program. This question needs to be further evaluated
in a larger multicenter study.

Conclusions

It is possible for a center to significantly lower PD-
related infection rates with quality improvement
initiatives. This work requires a process of data col-
lection and repeated feedback to the PD team so that
interventions can be implemented.
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