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Abstract

Eosinophilic peritonitis (EP) is a well-described complication of peritoneal dialysis that occurs

because of an overreaction to constituents that are related to the catheter or tubing, peritoneal

dialysate, pathogenic infection, or intraperitoneal drug use. EP caused by antibiotic use is rare.

We present the case of a patient with cefoperazone and sulbactam-related EP. A 59-year-old

woman who was undergoing peritoneal dialysis presented with peritonitis with abdominal pain

and turbid peritoneal dialysis. Empiric intraperitoneal cefazolin in combination with cefoperazone

and sulbactam was started after peritoneal dialysis effluent cultures were performed. Her peri-

tonitis achieved remission in 2 days with the help of cephalosporin, but she developed EP 1 week

later, when her dialysate eosinophil count peaked at 49% of the total dialysate white blood cells

(absolute count, 110/mm3). We excluded other possible causes and speculated that cefoperazone

and sulbactam was the probable cause of EP. The patient continued treatment with cefoperazone

and sulbactam for 14 days. EP resolved within 48 hours after stopping cefoperazone and sulbac-

tam. Thus, EP can be caused by cefoperazone and sulbactam use. Physicians should be able to

distinguish antibiotic-related EP from refractory peritonitis to avoid technique failure.
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Introduction

Eosinophilic peritonitis (EP) was first
described in 1968 by Lee and Schoen.1 It
is defined as the presence of >100 eosino-
phils/mm3 or >10% eosinophils in the total
non-erythrocyte count in the peritoneal
dialysis (PD) effluent.2–4 This happens
because of an overreaction to constituents
that are related to the catheter or tubing,
peritoneal dialysate, pathogenic infection,
or intraperitoneal drug use. EP caused by
antibiotic use has been rarely reported.

Cefoperazone is a third-generation ceph-
alosporin antibiotic with a broad spectrum
of activity against most Gram-positive and
Gram-negative bacteria. An in vitro study
showed a marked synergistic effect for the
combination of cefoperazone and sulbac-
tam, a b-lactamase inhibitor.5 All of the
third-generation cephalosporins can cause
side effects, such as coagulation disorders,
gastrointestinal disturbances, hepatic and
biliary abnormalities, and hypersensitivity
reactions.6,7 The number of allergic reac-
tions to cephalosporins is increasing owing
to their wide use despite a low incidence of
cephalosporin-related allergy. Here, we pre-
sent the case of a patient with EP related to
cefoperazone and sulbactam use to high-
light the importance of early differentiation
between EP and bacterial peritonitis, and to
discuss the clinical features of antibiotic-
induced EP in PD patients.

Case report

A 59-year-old Chinese woman presented
with diarrhea, abdominal pain, and turbid
dialysate after eating contaminated food,
and she was admitted to the hospital. Her
medical history showed that she developed
chronic renal disease due to primary glo-
merulonephritis and started PD 5 years pre-
viously, in March 2014. She underwent
incremental continuous ambulatory perito-
neal dialysis (CAPD) to achieve the target

of solute clearance and volume balance
during the loss of residual renal function
by exchanging the dialysate (Baxter
Healthcare, Shanghai, China) four times,
with the volume gradually increasing. She
was diagnosed with multiple gallstones
and subsequently had an episode of perito-
nitis due to Staphylococcus epidermidis in
2016. She also had no history of drug
allergy.

Her body temperature was normal. On
physical examination, the patient’s abdo-
men was slightly tender, without signs of
an exit-site infection. Laboratory findings
included the following: peripheral leukocyte
count, 12,460/mm3 with 89.1% neutrophils,
7.1% lymphocytes, 3.5% monocytes, and
0.1% eosinophils; Hb, 12.5 g/dL; platelets,
22,000/mL; high-sensitivity C-reactive pro-
tein (hsCRP) level, 5.13mg/L; blood urea
nitrogen, 8.09mg/dL; serum creatinine,
8.61mg/dL; albumin, 3.7 g/dL; and total
protein, 8.0 g/dL. Analysis of peritoneal
fluid revealed a total leukocyte count
(TLC) of 152/mm3 and 75% polymorphs,
which increased to 420/mm3 and 80%,
respectively, on day 2. Abdominal ultra-
sound did not show any abnormal signs
except for a 0.4-cm polyp in the gallbladder.
No bacteria or tuberculosis in the dialysate
were shown by the dialysate culture. On the
basis of clinical signs and the PD fluid test,
peritonitis was diagnosed and treated using
empiric intraperitoneal cefazolin in combi-
nation with cefoperazone and sulbactam.

On day 3 after the onset of peritonitis,
the patient returned with the complaint of
persistent symmetrical pruritis in her palms
and the soles of her feet, although her dial-
ysate white blood cell (WBC) count
decreased to 56/mm3. Allergic reaction to
antibiotics was suspected, and thus, oral
moxifloxacin at 400 mg per day was started
instead of cefazolin, and cefoperazone and
sulbactam were continued. Ebastine and
fexofenadine hydrochloride were adminis-
tered to relieve her symptoms. On day 4,
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the patient’s dialysate culture revealed S.
epidermidis, which is sensitive to cefopera-
zone and sulbactam. Moxifloxacin was
stopped because the patient still reported
itching. On day 8, her WBC count in the
dialysate increased again to 110/mm3

despite an improvement in her effluent tur-
bidity and general performance.

A dialysate differential WBC count with a
manual eosinophil count was performed on
both peripheral blood and the dialysate
because of suspected EP. The dialysate
showed a WBC count of 110/mm3 with
49% eosinophils, which confirmed the pres-
ence of EP, with a normal blood eosinophil
count. Dialysate organism examination
including bacteria, fungi, and tubercle bacil-
lus was repeated, but there were no positive
findings. No parasites or cysts were found
upon fecal examination. Her immunoglobu-
lin (Ig)E level was within the normal range,

and serological tests for cytomegalovirus
(CMV) and Epstein–Barr virus (EBV)
showed that the IgM level was within the
normal range, and the IgG level was elevated
almost four-times the upper limit of normal.
Therefore, cefoperazone and sulbactam-
associated EP was suspected. Because EP is
often self-limited, the patient’s daily ultrafil-
tration volume was not influenced by EP,
and we continued treatment with cefopera-
zone and sulbactam for 14 days. During this
time, intermittent itching persisted and fluid
analysis revealed a fluctuation in the
patient’s WBC count in the peritoneal efflu-
ent from 110 to 220/mm3, and her eosinophil
proportions were 18% to 49%. Pruritis was
finally alleviated 12 hours after cefoperazone
and sulbactam were stopped. Repeat dialy-
sate cell count showed an obvious decrease
in eosinophil levels from 25% to only 9%
(Figure 1).

Figure 1. Timeline of dialysate leukocyte change related to antibiotic use.
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Discussion

EP is defined as the presence of >100 eosino-
phils/mm3 or >10% eosinophils in the total
non-erythrocyte count in the PD effluent.
Most EP episodes develop within 3 months
of starting PD and subside within 1 month
after stopping treatment modification. EP is
probably caused by an overreaction to constit-
uents of the catheter or tubing, peritoneal dial-
ysate, or intraperitoneal drugs such as iodine,
heparin, fibrin, icodextrin, or even streptoki-
nase.8–11 Various agents such as bacterial,
fungal, or parasitic infection have also been
reported in relation to EP.12–14 EP cases
attributed to drugs are rare. Three original
case reports of antibiotic-related EP in the lit-
erature were identified.15–17 (Table 1) Piraino
et al.15 described a series of patients with EP,
four of whom were thought to have EP sec-
ondary to antibiotic use, but only one woman
had EP twice after the initiation phase (in the
first 3 months) of dialysis. Moreover,
vancomycin-related EP was reported twice in
the literature.16,17 All of these three patients
were women. They all experienced bacterial
peritonitis right before EP, and each of these
three patients had a positive Staphylococcus
culture in three of the four episodes, which
suggests that prodromic infection plays an
important role in EP pathogenesis. EP can
present in various forms such as from
Rosner et al.’s case,16 which described a
patient who was previously asymptomatic, to
Deweese et al.’s case,17 in which the patient
developed severe hypotension that was sup-
ported by vasopressors. Fortunately, all of
these patients achieved remission after stop-
ping the suspected antibiotic use.

Attributing causation to an antibiotic is
based upon timing that is coincident with
antibiotic administration, negative culture
results and workup for other etiologies,
and remission of EP that is associated with
withdrawal of the suspected antibiotic. In
our case, cefoperazone and sulbactam use
was associated with a notable episode of

persistent pruritis, followed by an increasing
eosinophil count in the PD effluent despite
the general improvement of peritonitis.
Screening tests were performed for potential
causes such as bacterial and fungal infection
and pathogens such as CMV or EBV. Drugs
such as cefazolin and moxifloxacin could be
excluded because the timing of the drug use
did not correspond to EP progression.
Because cross-reactivity has been described
for cephalosporins in cephalosporin-allergic
patients and because intraperitoneal cefazo-
lin was administered together with cefopera-
zone and sulbactam, we could not
completely rule out a role for cefazoline as
a trigger of the adverse event. However,
because EP was completely alleviated
within 48 hours after the withdrawal of cefo-
perazone and sulbactam, we can deduce that
cefoperazone and sulbactam use was the
most likely cause of EP in our patient.

Our report has several aspects in
common with Rosner et al.’s case.16 In
that case, a 61-year-old woman underwent
4 years of CAPD, and she had peritonitis
initially, but it quickly resolved with vanco-
mycin use. She developed EP on day 7 of
vancomycin treatment and synchronously
achieved palliation with cessation of vanco-
mycin. Oh et al.18 presented the case of an
84-year-old man who developed self-limited
EP several days after the initiation of
CAPD. The cause of EP was unclear, but
it was probably associated with a hyperten-
sive reaction to some components of the PD
system. In our case, however, the patient
had already undergone a 5-year course of
PD, which should have excluded such a
hypertensive reaction. Furthermore, allergic
symptoms were consistent with the course
of cefoperazone and sulbactam use. A lym-
phocyte transformation test can theoretical-
ly distinguish an allergy cause from a
pathogenic cause of EP, but this test is
not recommended in the literature.

The third-generation cephalosporin was
recommended by the International Society
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of Peritoneal Dialysis (ISPD) in 2005, 2010,
and 2016 as the first-line empiric antibiotic
to cover Gram-negative organisms.19–21

Compared with third-generation cephalo-
sporins only, cefoperazone and sulbactam
cover a broader spectrum of bacteria and
different multidrug-resistant organisms
(MDROs),22,23 and they are one of the
most common first-line antibiotics.
Eosinophilia is also the most frequent
adverse reaction to cephalosporins, although
anaphylaxis only occurs in extremely rare
cases.14,24 It is useful for diagnosing the pres-
ence of EP related to cefoperazone and sul-
bactam, especially to distinguish it from
refractory peritonitis. The absence of distinc-
tive clinical improvement after 96 hours of
antibiotic treatment is an important clue for
refractory peritonitis, which must be treated
by catheter removal in a timely manner to
avoid technical failure in PD. Conversely, if
clinical signs of peritonitis improve with a
simultaneous and unexplained trend of
WBC counts in the PD effluent, we should
suspect the occurrence of EP. There is no
consensus on whether administration of the
suspected drug should be stopped.

We suggest tailoring the treatment to the
individual patient, taking into account the
side effects of antibiotics and the necessity
for maintenance based on the initial
response to the antibiotic and drug sensitiv-
ity to bacteria. To date, regular monitoring
of the dialysate eosinophil count during the
peritonitis episode is not routine. Because
the 2016 ISPD update of the peritonitis rec-
ommendations did not recommend moni-
toring the dialysate eosinophil count at
the start of peritonitis, we suggest that
timely screening of the dialysate eosinophil
count should be performed once EP is sus-
pected. Moreover, identifying the underly-
ing cause of EP is also valuable because
multifactorial mechanisms such as many
intraperitoneal drugs, specific organisms,
and non-PD-related allergic reactions have
been reported, which are non-antibiotic

causes of EP.14 Allergy testing should be

recommended, as it is for a proven drug

allergy, and future intraperitoneal and sys-

temic administration of the involved drugs

or related chemical compounds may pose a

risk for more serious events in PD patients.
To the best of our knowledge, this is the

first reported case where EP may relate to

cefoperazone and sulbactam, which are

commonly used to treat Gram-negative

bacterial infections in clinical practice.

Physicians should be able to distinguish

antibiotic-related EP from refractory peri-

tonitis to avoid technique failure.
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