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Successful Treatment of Encapsulating Peritoneal Sclerosis With
Immunosuppressive Therapy

Jean-Philippe Lafrance, MD, Isabelle Létourneau, MD, Denis Ouimet, MD,
Alain Bonnardeaux, MD, PhD, Martine Leblanc, MD, Nicole Mathieu, RN,

and Vincent Pichette, MD, PhD

Encapsulating peritoneal sclerosis is a rare, but potentially lethal, complication of peritoneal dialysis.
Treatment of patients with encapsulating peritoneal sclerosis is controversial. Conservative treatment carries
a poor outcome, and immunosuppressive drugs are now used frequently. Most commonly, these immuno-
suppressive regimens include steroids with or without azathioprine or cyclosporine. Mycophenolate mofetil is
a reversible DNA synthesis inhibitor that frequently replaces azathioprine in renal transplantation because of
its improved immunosuppressive potency and better side-effect profile. We report 3 cases of encapsulating
peritoneal sclerosis in continuous ambulatory peritoneal dialysis patients for which an association of
prednisone and mycophenolate mofetil significantly modified the evolution of the disease. All 3 patients
showed significant improvement within a month and are still alive more than 2 years after the diagnosis of
encapsulating peritoneal sclerosis. None experienced a relapse or abdominal symptoms, and body weights
are stable. This is the first report of 3 cases of successful treatment of patients with encapsulating peritoneal
sclerosis with prednisone and mycophenolate mofetil.
Am J Kidney Dis 51:e7-e10. © 2008 by the National Kidney Foundation, Inc.

INDEX WORDS: Encapsulating peritoneal sclerosis; immunosuppression; mycophenolate mofetil;
peritoneal dialysis; encapsulating sclerosing peritonitis.
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ncapsulating peritoneal sclerosis (EPS) is a
rare, but potentially lethal complication of

eritoneal dialysis. In 1 center in Canada, the
nnual incidence was 0.37 cases/1,000 patient-
ears from 1977 to 1997.1 Treatment of patients
ith EPS is controversial, and the mortality rate

s high (24% to 83%).1-4 We report 3 cases of
PS in continuous ambulatory peritoneal dialy-
is patients for which an association of pred-
isone and mycophenolate mofetil (MMF) sig-
ificantly modified the evolution of the disease.

CASE REPORTS

atient 1

A 43-year-old woman of Asian origin with immunoglobu-
in A nephropathy experienced 7 peritonitis episodes during

years of follow-up. In July 2001, she was admitted for
eritonitis caused by Enterobacter cloacae refractory to
ntraperitoneal antibiotic therapy, leading to removal of the
atheter and transfer to hemodialysis therapy. Three abdomi-
al computed tomographic (CT) scans showed increasing
ultiloculated ascites with no abscess formation. Finally, a

ew days after antibiotic therapy was stopped, she showed
linical improvement and was discharged.

In January 2002, the patient presented with recurrent abdomi-
al pain, loss of appetite, weight loss of 13 kg, vomiting, and
onstipation. She had a low-grade fever (100.4°F [38°C]) with
bdominal distension and tenderness. A CT scan showed abun-
ant multiloculated ascites and thickening of the intestinal wall
Fig 1A).Asmall-bowel follow-through study showed predomi-

antly distal cocooning of the small bowel (Fig 2). Indium-111–

merican Journal of Kidney Diseases, Vol 51, No 2 (February), 20
abeled leukocyte scintigraphy results were negative. The diag-
osis of EPS was retained.

The patient received a trial of immunosuppressive treat-
ent: colchicine, 0.6 mg/d for 2 months; prednisone, 50
g/d for 2 weeks with progressive tapering to 25 mg/d; and
MF, 500 mg twice daily. The patient’s condition drasti-

ally improved. Recurrent abdominal pain disappeared and
erum albumin level increased to 3.5 g/dL (35 g/L). In
arch 2002, a control CT scan showed resolution of most of

he ascites and less thickening and infiltration of the mesen-
eric root (Fig 1B). Results of a small-bowel follow-through
tudy were normal. When she underwent living donor kid-
ey transplantation in 2003, she was still on prednisone (10
g/d) and MMF therapy.

atient 2

A 54-year-old woman on continuous ambulatory perito-
eal dialysis for 12 years because of dense-deposit mem-
ranoproliferative glomerulonephritis with 2 previous cadav-
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Lafrance et ale8
ric kidney transplants experienced 3 episodes of bacterial
eritonitis. She was admitted in April 2004 for bacterial
eritonitis. Staphyloccoccus epidermidis was isolated from
he peritoneal fluid, and antibiotic treatment was initiated.
er catheter was removed 9 days later because of a tunnel

bscess. Despite transfer to hemodialysis therapy and ad-
quate antibiotic treatment, abdominal symptoms and fever
ersisted. In May 2004, Candida parapsilosis was isolated
rom a percutaneous peritoneal tap. She was treated with a
-week course of oral fluconazole, without significant im-
rovement. A CT scan did not show specific abnormalities
xcept for moderate ascites, probably partly bloody. A
iagnosis of EPS was made at the end of May 2004. Total
arenteral nutrition and an immunosuppressant regimen
ere started (prednisone, 25 mg/d tapered over 2 months to
5 mg, and MMF, 500 mg twice daily). Abdominal symp-
oms and fever improved rapidly. Both prednisone and MMF
herapy were stopped after 6 months of treatment.

atient 3

A 51-year-old black woman with focal glomerulosclerosis
n continuous ambulatory peritoneal dialysis therapy for 4
ears was treated for coagulase-negative staphylococcus
eritonitis in July 2002. In November 2002, she was admit-
ed for abdominal pain. A peritoneal fluid culture was
ositive for Candida glabrata. The peritoneal catheter was
emoved, and she was treated with caspofungin for 4 weeks.
ever and abdominal pain recurred 3 weeks after admission.
t that point, results of an abdominal CT scan and small-
owel follow-through study were negative. However, the
T scan was repeated in January 2003 and showed thicken-

ng of the intestinal wall. Prednisone, 50 mg/d, and MMF,
00 mg twice daily, were started for probable EPS. The
bdominal pain and fever resolved rapidly, and she was
ischarged in mid-January. MMF therapy was stopped, and
rednisone therapy was withdrawn rapidly in February 2003
ecause of disseminated herpes zoster. A new CT scan in
arch 2003 showed almost complete resolution of abnor-

Figure 1. Computed tomographic scans from patient 1
owel, mesenteric infiltration with adenopathy, and abun

hickening of the intestinal wall on a control CT scan after 3
alities seen in January.
t
d

As of February 2007, all 3 patients are alive without
elapse or abdominal symptoms. Body weights are stable.
eritoneal dialysis therapy was not attempted again in the 3
atients after the diagnosis of EPS.

DISCUSSION

EPS is characterized by extensive intraperito-
eal fibrosis with retractile mesenteritis and ulti-
ately cocooning of the small bowel. This even-

Figure 2. A small-bowel follow-through study from pa-

(A) thickening of the intestinal wall, dilatation of the small
culated ascites and (B) disappearance of ascites and no
s of immunosuppressive therapy.
show
dant lo
ient 1 shows cocooning of the small bowel (predominantly
istal).
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EPS Treated With Immunosuppressive Therapy e9
ually leads to intestinal malabsorption and partial
r complete intestinal tract obstruction. Patients
ay present with anorexia, weight loss, and abdomi-

al pain and swelling, or nausea, vomiting, and a
rank intestinal obstruction syndrome.3,5

Increased levels of inflammatory markers may
e found in blood, but are not specific. A CT scan
ay help confirm the diagnosis, showing intesti-

al adhesions, infiltration of mesenteric root and
ocooning of the small bowel, parietal peritoneal
hickening, and multiloculated ascites.6

Several risk factors for EPS have been sus-
ected: �-blockers, chlorhexidine, acetate dialy-
ate, and peritonitis. Only 1 of our 3 patients was
n �-blocker therapy. The newest possible risk
actors include long duration of peritoneal dialy-
is therapy, high peritoneal membrane trans-
ort, and discontinuation of peritoneal dialysis
herapy.3,7 Peritonitis occurring in the few months
efore EPS is very common, ranging from 25%
o 100%.1,4,8,9 Staphylococcus aureus is the most
requent germ, but fungi seem to be overrepre-
ented, accounting for 7% to 18% of cases.1,4,9

n the 3 patients we report, 2 had fungal peritoni-
is. Causes of EPS remain poorly understood, but
n immunologic mechanism was hypothesized.2

Treatment of patients with EPS is controver-
ial. Conservative treatment, including total par-
nteral nutrition and peritoneal rest, was associ-
ted with a poor outcome when used alone.3

urgery was associated with a high complication
ate and is not recommended.

Steroids alone may be efficacious,8-11 but many
nvestigators administered a combined regi-
en of steroids and azathioprine or cyclospor-

ne.2,4,12,13 However, evidence from these few
bservational studies is still anecdotal. Some
nvestigators suggested steroid therapy, mainly
n the inflammatory stage of EPS.14 After publi-
ation of some cases with clinical improvement
r even cure of EPS after kidney transplantation
and its accompanying immunosuppressive
herapy), immunosuppressive drugs were admin-
stered to patients with EPS.13 Because the effi-
acy of steroid therapy alone is unpredictable
range, 0% to 100%) and EPS is a possibly fatal
isease, we decided to use an immunosuppres-
ive regimen and not steroids alone. In patient 1,
e tried a regimen similar to that of Fagugli

t al,12 but replaced azathioprine with MMF

ecause azathioprine was temporarily not avail- B
ble. In the other 2 patients, MMF was chosen
gain, encouraged by the success with the first
atient. The duration of immunosuppressive treat-
ent was empirical and adapted to the clinical

volution of the patient.
MMF is a reversible DNA synthesis inhibitor

hat frequently replaces azathioprine in renal
ransplantation because of its improved immuno-
uppressive potency. After gastrointestinal ab-
orption, it is rapidly converted by the liver to
ycophenolic acid, the active compound. The
etabolite selectively blocks the proliferation of
and T lymphocytes through purine synthesis

nhibition. Also, MMF inhibits the proliferation
f smooth muscle cells, fibroblasts, and endothe-
ial cells. The main side effects of MMF are
astrointestinal (nausea, diarrhea, and abdominal
ain) and hematologic (leukopenia). Those side
ffects usually resolve with dose adjustment.
ecause MMF is slightly less tolerated in pa-

ients with end-stage kidney disease and our
atients had abdominal pain caused by EPS, we
hose a relatively low dose of MMF (500 mg
wice daily).

To our knowledge, this series of 3 patients is
he first therapeutic trial with a combination of
teroids and MMF for the treatment of EPS.
teroids were also administered; therefore, we
annot dissociate their effects from the effect of
MF. One case of EPS was reported in a renal

ransplant recipient with a maintenance immuno-
uppressive therapy of MMF, prednisone, and
acrolimus.15 Consequently, MMF may not be
fficacious in every patient or may need to be
ssociated with prednisone to be effective. An
necdotal report with sirolimus in 1 patient was
ot successful.16

In conclusion, the combination of prednisone
nd MMF was effective for the treatment of EPS
n 3 patients. Immunosuppressive drugs may
ave an important role in the treatment of this
orbid complication of peritoneal dialysis. How-

ver, a systematic review of the treatment of EPS
ith immunosuppressive therapy is needed.
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