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COMPARISON OF VANCOMYCIN VERSUS CEFAZOLIN AS INITIAL THERAPY
FOR PERITONITIS IN PERITONEAL DIALYSIS PATIENTS

Quresh Khairullah, Robert Provenzano, Jukaku Tayeb, Aijaz Ahmad,
Radhakrishnan Balakrishnan, and Linda Morrison

Division of Nephrology, Department of Internal Medicine, St John
Hospital & Medical Center, Detroit, Michigan, USA

The incidence of peritonitis ranges from 1 episode
every 24 patient treatment months to 1 episode every
60 patient treatment months [Keane WF, et al. ISPD Guide-
lines/Recommendations. Adult peritoneal dialysis-related
peritonitis treatment recommendations: 2000 update. Perit
Dial Int 2000; 20:396-411.]. Gram-positive organisms ac-
count for over 80% of continuous ambulatory peritoneal
dialysis (PD)-associated peritonitis. Recent fear of van-
comycin-resistant enterococci (VRE) has prompted sug-
gestions of limiting vancomycin use.

Fifty-one episodes of peritonitis in 30 patients studied
over 2 years were evaluated. Cloudiness of the PD fluid
and/or abdominal pain were considered suggestive of
peritonitis and were confirmed by cell count and culture.
Baseline cell count, Gram stain, and cultures were ob-
tained, with periodic follow-up. Patients were randomized
to receive either vancomycin 1 g/L intraperitoneally (IP)
as loading dose, repeated on day 5 or day 8, depending
on residual renal function, for 2 weeks, or cefazolin 1 g in
the first PD bag and continued with 125 mg/L every ex-
change for 2 or 3 weeks, depending on culture results.
All patients also received gentamicin 40 mg IP every day
until the culture results were available. A similar random-
ized trial comparing vancomycin and cefazolin in the past
used alower concentration of cefazolin 50 mg/L [Flanigan
MJ, Lim VS. Initial treatment of dialysis associated perito-
nitis: a controlled trial of vancomycin versus cefazolin.
Perit Dial Int 1991; 11:31-7.].

Peritoneal dialysate fluid cultures revealed 31 (60.7%)
gram-positive organisms, 7 (13.7%) gram-negative organ-
isms, and 2 (3.9%) cultured yeast; 11 (21.5%) cultures
yielded no growth.

The incidence of peritonitis at our center was 1 epi-
sode every 42 patient treatment months. No case of VRE
was noted. There was no statistical difference in clinical
response or relapse rate for the two protocols. It was the
authors’ and nurses’ observation that patient compliance
and satisfaction was better with vancomycin, and the cost
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per treatment was 23% less than cefazolin. Based on these
data we believe vancomycin should still be considered
for first-line treatment of PD-associated peritonitis.
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ritonitis remains a common problem in patients

with end-stage renal disease receiving peritoneal
dialysis (PD) as renal replacement therapy (1-6) . With
the introduction of Y-set discomect systems, the inci-
dence of peritonitis in continuous ambulatory perito-
neal dialysis ((APD) patients has fallen significantly,
particularly with respect to gram-positive organisms
(7-10) . The reported incidence of peritonitis differs
from center to center, ranging from 1 episode every
24 patient treatment months to 1 episode every 60 pa-
tient treatment months (1).

Although one major advantage of CAPD is more
freedom in personal lifestyle, peritonitis remains the
most frequent reason for transfer to hemodialysis (11),
at a rate of approximately 20% per year.

Controversy regarding the use of vancomycin with
the emergence of vancomycin-resistant enterococci
(VRE) (12-16) and case reports of vancomycin resis-
tance in coagulase-negative staphylococci (17,18) have
pronmpted altered protocols to avoid the use of vanco-
mycin (1-3). At the same time, there are concerns
about promoting methicillin resistance in staphylo-
coccus species and VRE with the use of cephalospor-
ins (19,20) .

Despite recommendations made by the Advisory
Committee on Peritonitis Management of the Inter-
national Society for Peritaneal Dialysis (1,3), the route
of antibiotic administration, duration of treatment,
ard initial choice of antibictics still differ fram center
to center (19,21-24) .

In our study, we compared the efficacy of vanco-
mycin versus cefazolin (vancomycin 1 g/L dialysate;
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cefazolin 125 mg/L; the higher concentration was used
in hopes of overcoming methicillin-resistant coagu-
lase-negative Staphylococcus epidermis) as initial
therapy for peritonitis in PD patients. Secondary end
points included evaluation of cost, patient canpliance,
and patient satisfaction.

SUBJECTS AND METHOD

Our study was conducted at a tertiary-care teach-
ing hospital-based PD program. Ninety patients
trained to perform PD and followed at the St. John
Hospital & Medical Center, Home Dialysis Treatment
Center, were included. Fifty-one cases of peritconitis
in 30 patients were identified over 2 years (1 Octo-
ber 1997 to 20 September 1999) . The average patient
age was 48 years (range 26 - 74 years); there were
17 males and 13 females. Fourteen (47%) patients had
diabetes mellitus; the remainder had either hyper-
tension or glarmerulonephritis listed as cause of end-
stage renal disease. Patients participating in the study
were given detailed study information and gave in-
formed consent . Institutional Review Board approval
was granted.

Study patients maintained a log/diary, recording
symptoms of peritonitis: abdominal pain, fever, and
cloudiness of PD fluid. A record of severity of symp-
toms was also maintained throughout the treatment
period. Baseline PD fluid cell count, Gram stain, and
cultures were done and followed at periodic intervals
of 0, 2, 4, and 7 days and at the end of treatment.
Diagnosis of peritonitis was established if the efflu-
ent cell count exceeded 100 WBC/mL, with more than
50% polymorphonuclear cells, and the PD fluid was
sent for Gram stain and culture.

Patients were excluded if they had sensitivities to
penicillin or vancomycin, were already receiving anti-
biotics, were known to be noncompliant, could not fol-
low instructions, were younger than 18 years old, or
were pregnant . Additionally, patients were excluded
from analysis if their cultures grew gram-negative or
fungal organisms.

All enrolled patients were given two kits, each
marked A or B. They were instructed to call the di-
alysis nurse if they developed symptoms suggestive
of peritonitis as described above. Patients were then
randomized by the nurse to initiate treatment with
either kit A (vancamycin) or kit B (cefazolin) . Intra-
peritoneal (IP) gentamicin was included in both pro-
tocols. Dosage of the above antibiotics is shown in
Table 1.

All patients (kit A or B) were treated for 3 weeks
for methicillin-sensitive S. aureus (MSSA) and for
2 weeks for all other gram-positive organisms. Gen-
tamicin was discontinued if the culture did not grow
gram-negative organisms. All patients whose cultures
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revealed no growth were considered to have gram-
positive peritonitis and were treated for 2 weeks.
Dialysis nurses kept in touch with the patients by
telephone and updated infection report sheets on a
daily basis. Therapy was considered curative if all
signs and symptoms of peritonitis were eliminated
by the prescribed duration of treatment and the pa-
tient remained infection free for 2 weeks following
cessation of treatment. If the infection recurred within
2 weeks of antibiotic treatment, the episode was con-
sidered either a relapse of the original or if no organ-
ism was recovered, or superinfection when a new
organism was identified. Catheters were removed
when infections were not responsive to treatment,
when peritonitis was life threatening, or if the efflu-
ent grew persistent gram-negative or fungal organ-
isms. Mean abdominal pain scores (scale of 1 to 10) in
both groups were noted on days 0, 2, 4, and 7 and at
the end of the treatment. The PD fluid WBC counts
were measured at the time of diagnosis and on days
2, 4, and 7 and at the end of treatment. Effectiveness
of both drugs was determined based on each patient’s
pain score, PD fluid cell count, and relapse rates.

STATISTICAL ANALYSIS

Statistical analysis was made using Pearson chi-
square test; praoability values of less than 0.05 were
considered significant.

RESULTS

Atotal of 51 cases of peritonitis occurred in 30 pa-
tients: 18 patients had only 1 episode of peritonitis,
4 had 2 episodes, and 6 had more than 2 episodes.
Thirty-one (60.7%) grew gram-positive organisms,
7 (13.7%) grew gram-negative organisms, and
2 (3.9%) grew yeast; 11 cases (21.5%) had no growth.
Of the gram-positive organisms, the dominant isolate
was S. epidermidis (18 cases; 58%) followed by
S. aureus (MSSA) (9 cases, 29%) . No dominant gram-
negative organism was identified. The organisms iso-
lated from PD fluids are shown in (Table 2).

Of the 31 episodes of gram-positive peritonitis, 16
were treated with kit A and 15 with kit B. In the 11
episodes of peritonitis that were culture negative,
6 were treated with kit Aand 5 with kit B (Table 3).

Mean albdominal pain scores fell for both groups,
from an average of 3.5 (kit A) and 2.7 (kit B) to less
than 1 for both groups, at 96 hours (Figure 1) . No sta-
tistical differences were noted for either group at ary
time.

The WBC counts were 1431 + 432/mL in patients
treated with vancomycin (kit A) and 1915 + 676/mL
in the cefazolin (kit B) group. White blood cell counts
decreased rapidly and were less than 100/mL at
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TABLE 1
Intraperitoneal (IP) Antibiotic Kits

Loading dose

Maintenance

Vancomycin (kit A)
Cefazolin (kit B)
Gentamicin

2gIP
500 mg/L 1 g in 2-L bag
40 mg/day in one bag

2 g IPonday 8 (if urine output>500 cc/day, repeat on day 5)
125 mg/L 250 mg in 2-L every exchange

TABLE 2
Organisms Isolated from Peritoneal Dialysis
Fluid and Number of Cases

Cases
Organism (g]
Gram-positive 31 (60.7%)
Staphylococcus epidermidis 18 (58%)
S. aureus (MSSA) 9 (29%)
S. aureus (MRSA) 1 (3%)
Enterococcus 2 (6%)
Strep D non enterococcus 1 (3%)
Gram-negative 7 (15.6%)
Pseudomonas 1 (14%)
Klebsiella pneumoniae 2 (28.5%)
Escherichia coli 2 (28.5%)
Stenotrophomonas maltophilia 2 (28.5%)
Yeast 2 (3.9%)
No growth 11 (21.5%)
Total 51

MSSA = methicillin-sensitive S. aureus; MRSA = methicil-
lin-resistant S. aureus.

TABLE 3
Gram-Positive Organisms and Cases of No Growth
Randomized to Two Treatment Groups

Vancomycin Cefazolin

Organism (dt B) (it B)
Staphylococcus epidermidis 8 (44%) 10 (56%)
S. aureus (MSSA) 6 (67%) 3 (33%)
S. aureus (MRSA) 1 0
Enterococcus 0 2
Strep D non enterococcus 1 0

No growth (culture-negative) 6 5

MSSA = methicillin-sensitive S. aureus; MRSA = methicil-
lin-resistant S. aureus.

96 hours in patients treated with either kit. No sta-
tistical differences were noted between either group
at any time (Table 4) . Three cases of relapse in 2 pa-
tients in the vancomycin group (all S. aureus) and
2 relapses in the cefazolin group (both S. epidermidis)
were noted and were treated successfully with van-
comycin. No relapses were noted in the culture-nega-
tive group. Two patients in the cefazolin group had

Pain score

Figure 1 — Average abdominal pain scale for admin-
istration of vancomycin (dark bars) and cefazolin (white
ars) .

TABLE 4
White Blood Cell Count in Peritoneal
Dialysis Fluid (WBCs/mlL)

Vancomycin Cefazolin
(dt B kit B)
Day 0 14314432 19154676
Day 2 2394110 117457
Day 4 58+24 58+36
Day 7 18+6 1043
End of treatment 8.2+3.2 7.6+2.8

Mean + SE; no significant differences between vancomycin
and cefazolin.

evidence of exit-site infection at the time of presen-
tation, and no patient in either group showed any
sign of tumel infection. Two cases of enterococcus in
the cefazolin group responded to treatment with
vancomycin.

There were no cases of vancomycin-resistant or-
ganisms isolated during the study period. Catheters
were removed from 12 patients, 8 in the vancomycin
group and 4 in the cefazolin group. Reasons for cath-
eter removal in the vancomycin group included gram-
negative infection in 2 patients, fungi in 1, recurrent
peritonitis with gram-positive organisms in 3, “fail-
ure to thrive” in 1, and poor compliance in 1 (trans-
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ferred to hemodialysis) . In the cefazolin group, rea-
sons for catheter removal included gram-negative
peritonitis in 2 patients, fungal peritonitis in1, and
recurrent gram-positive infection unresponsive to
vancomycin in 1 (Table 5).

The relapse rate in patients with gram-positive
peritonitis was 16.7% (3 patients) in the vancomycin
group and 15.3% (2 patients) in the cefazolin group
(values not significant) .

Cost analysis revealed drug cost per episode of
peritonitis was US$30.21 versus $39.32 in the vanco-
mycin and cefazolin groups, respectively (Table 6) .

DISCUSSION

Patient self-administration of empiric antibiotic
therapy is an accepted practice in treating PD-asso-
ciated peritonitis (2,3) . The majority of episodes of
peritonitis resolve with this cutpatient treatment.
Our study was prompted by a growing concern of
possible promotion of vancomycin resistance in en-
terococci and, more ominously, resistance in
S. epidermidis by empiric use of vancomycin. There
are suggestions in the literature that vancomycin
use should be reserved for methicillin-resistant
S. aureus (MRSA) and ampicillin-resistant entero-
coccl (BRE) only (1,3).

The prevalence of VRE in hospitalized patients is
reported to be 0.4% to 14%, but higher in larger hos-

TABLE 5
Reasons for Catheter Removal

Vancomycin  Cefazolin
kit B kit B)

Gram-negative infections 2 2
Fungal infection 1 1
Recurrent peritonitis with

gram-positive organisms 3 1
Other 2 0
Total 8 4

TABLE 6

Cost Comparison (USS) for Treating 1 Episode
of Peritonitis for 3 Weeks

Vancomycin (kit A) Cefazolin (kit B)

Vancomycin $28.02 Cefazolin $21.78
Saline 6 $1.14 Saline 11 $2.09
Syringes 6 $0.48 Syringes 84 $4.20
Needles 6 $0.18 Needles 11 $0.33
Betadine 3 $0.15 Betadine 84 $4.20
Mask 3 $0.24 Mask 84 $6.72
Total $30.21 Total $39.32
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pitals that are university affiliated (14) . Weinstein
et al. suggest that enteral tube feedings, the pres-
ence of diarrhea, and prior use of miltiple antibiot-
ics, including third-generation cephalosporins, are
risk factors for inducing vancomycin resistance in
enterococci in hospitalized patients (25) . A patient
with vancomycin-resistant coagulase-negative staph-
ylococci described by Schwalbe et al. (26) received
multiple courses of vancomycin prior to isolation of
VRE. Troidle et al. described cases of VRE that oc-
curred either in hospitalized patients or after recent
hospitalization (16) . Therefore, the use of many an-
tibiotics other than or in addition to vancomycin is
associated with the development of not only VRE but
of miltiple-antibiotic-resistant enterococci (27,28) .

The choice of enpiric cutpatient treatment is dic-
tated by convenience of self-administration by the
patient and by the drug’s pharmacckinetics, its cost,
and its effectiveness. The pharmacckinetics of van-
comycin allows IP dosing at weekly intervals (29) .
We did not monitor plasma levels of vancomycin,
which may be necessary in patients with significant
residual renal function and which may potentially
result in undertreatment, but we did allow for more
frequent dosing in patients with significant renal
function (Teble 1) .

The use of cefazolin in treating peritonitis requires
multiple doses for the 2 - 3 weeks of therapy. This
affects patient campliance and could potentially lead
to inadequate or partial treatment. The increased
dosing frequency of cefazolin requires more equip-
ment and offsets the cost savings of the less expen-
sive drugs, resulting in overall increased cost for
treatment of each episcde of peritonitis (Table 6) . It
was noted that 2 patients in our study refused to be
randomized to cefazolin because of prior inconve-
nience with its use.

The incidence of peritonitis at our center was
42 episodes/patient/month. No case of VRE was noted.
There was no statistical difference in clinical response
or relapse rate for the two protocols (Table 7). Al-
though there was no statistical difference in the com-
pliance rate for either group (Table 7), it was the
authors’ and nurses’ dbservation that patients found
it more convenient to administer vancomycin than to
administer miltiple doses of cefazolin.

TABLE 7
Relapse and Catheter Removal Rates

Vancomycin Cefazolin p Value?
Relapse 3 (16.7%) 2 (15.3%) 1.0
Catheter removal 8 (44%) 4 (30%) 0.63
Noncompliance 0 2 (16.7%) 0.15

@ Figher exact scale.
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CONCLUSION

Vancomycin should still be considered first-line
treatment for PD-associated peritonitis. No VRE was
isolated over the 2 years of our study despite enpiric
IP vancomycin use. Our data do not support the
premise that empiric use of vancomycin induces re-
sistance in either enterococcus or staphylococcus spe-
cies when used judicially in an outpatient setting.
Prompt catheter removal for recurrent episodes of
peritonitis rather than miltiple antibiotic courses may
help in preventing antibiotic resistance. Additionally,
when additional supply costs are considered, the cost
per treatment using vancomycin is substantially less
than when using cefazolin.
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Call for Bids to Host the 11lth Congress of
The International Society for Peritoneal Dialysis in 2006

The ISPD Future Meeting Site Committee is now calling for bids to hold the 11th Congress of The
Intermational Society for Peritoneal Dialysis to be held in 2006. Bids should be prepared and submitted by
a nephrologist willing to act as Congress President, supported by a local organizing conmittee and the
national or regional renal association. Further information relating to preparation of the application can

be found at www.ispd.org.

The closing date for submissions is 6 September 2002.

Further enquiries and bid submissions should be directed to

Professor Carol Pollock

Chair of the ISPD Future Meeting Site Committee

Department of Medicine
University of Sydney

Royal North Shore Hospital
St Leonards 2065

Australia

Telephone: +61 2 9926 7126

Fax: +61 2 9436 3719

Email: carpol@med.usyd.edu.au
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