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Introduction

In patients on peritoneal dialysis (PD) peritonitis continues 
to be the main cause of PD-related death, and the leading 
reason of transfer to hemodialysis (HD).1

Usually, the initiation of appropriate antibiotic treatment 
leads to clinical improvement within 72 hours. Therefore, 
ISPD guidelines recommend catheter removal if PD efflu-
ent does not clear after 5 days of adequate antibiotic therapy 
defining the episode as “refractory peritonitis.”2

Instead of mandatory PD catheter removal, it is also 
suggested that observation for antibiotic effect longer than 
5 days is appropriate if PD effluent white cell count (WBC) 
is decreasing toward normal, but a definite cut-off time has 
not been established.2

Pseudomonas peritonitis is a severe infection that in 
more 50% of the cases requires catheter removal, the 
interruption of PD, and the transfer to HD with the crea-
tion of a temporary vascular access.3 As reported by 

retrospective studies, the insertion of a new peritoneal 
catheter at least 2 weeks after catheter removal is per-
formed in less than 40% of the patients.3

In order to avoid the shift to HD, the simultaneous 
removal and replacement of the peritoneal catheter (SCR) 
has been employed to treat recurrent peritonitis or tunnel 
infections associated with peritonitis obtaining encourag-
ing outcomes.4,5 However, the use of this approach is still 
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controversial in unresponsive episodes, particularly when 
Pseudomonas aeruginosa (P. aeruginosa) is isolated.6

We describe a case of refractory peritonitis sustained by 
P. aeruginosa that after a partial response to antibiotic ther-
apy has been successfully treated by SCR.

Clinical case

An 80-year-old white man suffering from end-stage renal 
disease (ESRD) due to undetermined cause started three 
exchanges (1.36% glucose) continuous ambulatory PD in 
June 2020 with no complications.

His medical history is notable for two non-metastatic 
lumbar melanoma (2008 and 2015), arterial hypertension 
well controlled with medical therapy, colonic diverticulo-
sis, and invasive squamous cell carcinoma of the lung 
treated with right upper pulmonary bilobectomy in 2018.

In September 2022 after a diagnosis of papillary urothe-
lial carcinoma of the bladder, the patient underwent a sur-
gical radical cystectomy with urinary diversion (bilateral 
ureterocutaneostomy).

At the end of December 2022, the patient presented at 
the PD clinic reporting the appearance of cloudy peritoneal 
fluid and complaining mild abdominal pain, nausea, and 
vomiting. At physical examination the abdomen was soft, 
tender, not distended, and at the exit-site no presence of 
erythema or purulent discharge was observed.

The microscopic exam (field at magnification 400× 
(HPF)) of the peritoneal liquid detected 80–100 WBCs 
every HPF (normal value 2 WBC every five HPF),7 while 
the blood test results showed: WBCs 9.68 × 109/µL, CRP 
24.17 mg/dL (normal range <0.5), creatinine 7.1 mg/dL, 
BUN 84 mg/dL, and Hb 10.5 g/dL. In addition, ultrasonog-
raphy did not detect any anechoic collection along the tun-
nel of the catheter. A culture test was performed and 
empirical therapy with ceftriaxone (1 g/die) ip and vanco-
mycin (20 mg/kg) ip was started.

The following day in the peritoneal fluid 40–50 WBCs 
every HPF were counted. However, the patient continued 
complaining diffuse abdominal pain and positive Blumberg 
sign appeared. Blood exams showed: WBCs 8.5 × 109/µL 
and CRP 20.99 mg/dL. P. aeruginosa was identified in per-
itoneal liquid culture. In the light of the poor clinical 
response, the patient was admitted to the nephrology 
department. Considering the antibiogram the antibiotic 
therapy was changed to tobramycin (0.6 mg/kg/die) ip and 
meropenem (500 mg/die) iv.

Despite the targeted therapy along with the reduction of 
inflammation indexes (blood exam results after 1 week 
from the onset: WBCs 12.4 × 109/µL, CRP 5.15 mg/dL) 
and WBCs in the peritoneal liquid (20–30 WBCs every 
HPF) the patient remained frankly symptomatic. The liq-
uid peritoneal culture became negative. To exclude 
unknown abdominal foci of infection, a CT scan was per-
formed, which did not identify any abscess collections.

At the beginning of January, the clinical conditions 
were exacerbated by an episode of hyperthermia (t° 38.5) 
and worsening of the abdominal pain. Surprisingly, the day 
after the patient experienced a spontaneous regression of 
the acute symptoms.

After 14 days of adequate antibiotic therapy, there were 
still 10–20 WBCs in the peritoneal liquid and the blood 
exams showed: WBC 13.7 × 109/µL, CRP 2.25 mg/dL. 
The patient expressed the immovable will to not be trans-
ferred even temporarily to HD. Thus, it was decided to per-
form SCR. For the fear of the presence of abdominal 
adherences due to the recent urological operation, it was 
preferred to insert the new catheter through the old perito-
neal access. In addition, a double purse-string between the 
deep-cuff and the posterior rectus sheath was crafted 
(Figure 1). The maneuver took place without complica-
tions and PD exchanges were resumed soon after the pro-
cedure (Figure 2).8 Since the first day after the replacement 
of the catheter the WBC count in the peritoneal liquid 
decreased to 0–1 every HPF and the inflammatory index 
started to normalize (blood exams 5 days after the SCR: 
WBC 7.67 × 109/µL, CRP 0.8 mg/dL) along with the reso-
lution of peritonitis signs. The microbiological exam car-
ried out on the superficial and deep cuff as well as the tip 
of the catheter resulted negative.

The patient was dismissed 10 days after the SCR, with a 
WBC count in the peritoneal liquid equal to 1 every 10 
HPF (Figure 3). This result was confirmed 1 week later 
during the ambulatory follow-up visit.

Figure 1.  The new catheter was inserted in the peritoneal 
cavity through the hole of the old catheter considering the 
recent major intervention; A double purse-string was crafted 
between the posterior rectus sheath and Dacron material 
of the deep cuff to resume peritoneal exchanges soon 
after catheter replacement and minimize the risk of early 
pericatheter leakage.
NC: new catheter; DPS: double purse-string.
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Discussion

This case report shows the successful use of SCR as 
treatment for refractory P. aeruginosa peritonitis in a 
patient with persistence of a cloudy dialyzate and 
unquestionable will to not be transferred to HD. Notably, 
this approach allowed to spare the patient the psycho-
logical trauma associated with a change in dialysis 
modality, and the placement of a central venous catheter, 
procedure associated with a greater probability of infec-
tion, thrombosis, stenosis of the central vessels, and 
increased mortality.9

In case of mechanical complications, the employment 
of SCR has never been questioned.4 On the other hand, the 
use of SCR to resolve PD related infections is still debated.

However, excellent results by using SCR as treatment 
either for tunnel infections with secondary peritonitis or in 
recurrent peritonitis after resolution of the clinical signs 
and normalization of WBC count were reported in several 
studies.4

In the first case the peritonitis is secondary to the extra-
luminal spread of the infection along the subcutaneous 
tunnel until the peritoneal cavity; while in the latter case, 
an unidentified bacterial colonization of the device deter-
mines new infective episodes as soon as the antibiotics are 
discontinued. In both conditions the removal of the cathe-
ter permits the elimination of the cause that sustains the 
infectious process permitting its complete resolution.

In case of refractory peritonitis, the use of SCR has 
been discouraged as reported by Cancarini et al.6 who 
observed a successful rate less than 20%.

Several causes were hypothesized for these failures, 
such as differences from in vitro to in vivo effect of antibi-
otics, presence of organisms that rapidly colonizes the new 
catheter, intra-abdominal source of infection other than PD 
catheter (e.g. diverticulosis), or biofilm formation along 
the intraperitoneal portion of the catheter.

At present there is growing evidence that refractory 
peritonitis is commonly associated with either bacterial 
adherence to the catheter silastic or biofilm formation 
along the tunnel/intraperitoneal portion of the catheter.10 In 
the case of P. aeruginosa refractory peritonitis without tun-
nel infection, it is important to distinguish the episodes 
that are sustained mainly by catheter colonization. In fact, 
P. aeruginosa forms confluent and mature biofilms on 
silastic that could be eradicated only by the removal of the 
peritoneal catheter.10

As observed in our case, the initial laboratory response 
associated with the partial improvement of the clinical 
signs could represent the good antibiotic efficacy in vivo.

However, the persistence of a cloudy dialyzate after 
14 days of an appropriate antibiotic therapy prompt us to 
suspect a diagnosis of peritonitis associated with biofilms 
along the catheter rather than a bowel source of infection. 
As a fact, the removal of the catheter led to the clearance 
of the WBC into the dialyzate. Furthermore, the occur-
rence of acute exacerbation of the infectious process could 
indirectly indicate the results of continuous shedding of 
microorganisms from the device into the peritoneal cavity 
corroborating the presence of catheter contamination.10

In case of infectious complications, we previously rec-
ommended the insertion of the new catheter in the opposite 
side of the old one and to perform the “clean step” (inser-
tion) before the “dirty step” (removal).5 However, in the 
light of the recent major urological intervention, we con-
sidered more reasonable to use the same peritoneal open-
ing to place the catheter tip in a position as close as possible 

Figure 2.  The new exit-site was created in the left side of the 
abdomen above the old one to increase the distance between 
the catheter and the ureterocutaneostomy.

Figure 3.  Graphical visualization of white blood cells number 
in the peritoneal effluent (PD FLUID WBC, number (n) of 
WBC every field at magnification 400× (HPF)) and serum C 
reactive protein value (CRP, mg/dL) in relation to the time 
from peritonitis onset (day 0).
PD: peritoneal dialysis; SCR: simultaneous removal and replacement of 
peritoneal catheter; ip: intraperitoneal; iv: intravenous.
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to the original one and preserve the excellent catheter 
function.

In conclusion, our case suggests that in case of refrac-
tory peritonitis sustained by P. aeruginosa, SCR could 
spare the patient the temporary shift to HD and allow to 
continue PD treatment. However, it is important to under-
line that the procedure was performed, albeit with the per-
sistence of a cloudy dialyzate, in the presence of a negative 
culture of the PD effluent and in absence of clinical signs 
(e.g. abdominal pain, rebound tenderness, fever).
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