REV

Serratia marcescens as a cause of peritonitis in perito-
neal dialysis: a clinical case and therapeutic approach.

Nabil Hmaidouch

1,2

2 Qods Yacoubi

.2 Rihab Dkhissi “ 2, Naima Ouzeddoun “ "2, Loubna Benamar

1. Department of Nephrology, Dialysis and Kidney Transplantation, Ibn Sina University Hospital Centre, Rabat, Morocco.

2. Faculty of Medicine and Pharmacology of Rabat, Mohammed V University of Rabat, Morocco.

Received: November 19, 2024.
Accepted: February 22, 2025.
Published: February 24, 2025.
Edited by Dr. Franklin Mora
Bravo.

How to cite:

Hmaiduch N,  Yacoubi Q,
Ouzeddoun N, Benamar L. Serratia
Marcescens as a cause of peritoni-
tis in peritoneal dialysis: a clinical
case and therapeutic manage-
ment. REV SEN 2025; 13(1):43-48.

DOI: http://doi.org/10.56867/91
Sociedad Ecuatoriana de Ne-
frologia, Diélisis y Trasplantes.

ISSN-L: 2953-6448

@ Copyright 2025, Nabil Hmai-
douch, Qods Yacoubi, Naima
Ouzeddoun, Loubna Benamar.
This article is distributed under
the Creative Commons CC BY-
NC-SA 4.0 Attribution License
which allows the use and redistri-
bution of the article, citing the
source and the original author for

noncommercial purposes.

Abstract

Introduction: Peritoneal dialysis (PD) 1s increasingly used as a replacement method in end-stage chronic
renal disease (ESRD), mainly due to its autonomy and quality of life benefits. However, peritonitis in PD,
particularly Serratia marcescens peritonitis, can be a serious complication requiring catheter removal.

Clinical case: We present the case of a 17-year-old adolescent who presented three episodes of peritonitis in
PD characterized by dialysate fluid turbidity, abdominal pain, and vomiting without diarrhea in less than six
months.

Diagnostic workshop: The peritoneal fluid had a leukocyte count between 4,370 and 16,000 u/ul in each
admission. The culture of the peritoneal fluid reported Serratia Marcescens in all three episodes.

Treatment: For three weeks, empirical antibiotic treatment was with intraperitoneal ceftazidime (1 g/day,
adjusted for antibiogram). After the last episode, the PD catheter was removed, and a second catheter was
placed on the contralateral side.

Outcome: Four days after catheter insertion, DPA was gradually restarted at low volume. After one year, the
patient was free of peritonitis.

Conclusions: Serratia marcescens 1s a gram-negative bacterium primarily responsible for recurrent peritonitis
with a poor prognosis. Peritonitis caused by Serratia marcescens, like other Enterobacteriaceae, requires vigilant
antibiotic management. Treatment tailored to the recommendations, despite in vitro sensitivity to third-gener-
ation cephalosporins, may improve the survival of the technique while preserving the catheter.
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eritoneal dialysis (PD) peritonitis remains the most common

serious complication of end-stage renal disease (ESRD). The

variety of pathogens and the emergence of antibiotic-resistant
bacteria pose challenges for treatment options to protect the perito-
neum from the risk of anatomical changes. Aside from antibiotic-re-
sistant peritonitis, repeated episodes of peritonitis require the removal
of the PD catheter. Additionally, certain gram-negative bacteria, such
as Serratia marcescens, typically indicate that catheter removal should
occur after the first episode; attempts to salvage the catheter can po-
tentially lead to serious complications, ranging from sepsis to septic
shock, as noted in several studies, including those on Serratia marcescens
peritonitis [1]. This Enterobacteriaceae is an opportunistic gram-neg-
ative bacterium commonly found in the urinary, gastrointestinal, and
respiratory tracts and spreads through direct contact. Risk factors in-
clude prolonged hospitalization, intravenous catheterization, intra-
peritoneal catheterization, urinary tract catheterization, and airway
instrumentation. Serratia marcescens is challenging to treat because of its
ability to produce beta-lactamases, which confer high intrinsic re-
sistance to a broad spectrum of antibiotics, including cefazolin, ampi-
cillin, and tetracycline. The documentation of Serratia marcescens peri-
tonitis is rare in the literature, and the outcomes are generally unfa-
vorable. We report a case of recurrent peritonitis caused by Serratia
marcescens in a 17-year-old female who required removal of the PD
catheter.

Clinical case

Medical records

This is a 17-year-old female with end-stage chronic kidney disease
secondary to reflux nephropathy who has been receiving automated
peritoneal dialysis (APD) since she was 11 years old. The patient is
independent, has a Charlson score of 2, is well supervised, and main-
tains an adequate metabolic balance (nCRP > 0.8 g/kg/day), demon-
strating appropriate fluid clearance and balance for peritoneal dialysis
(weekly Kt/V> 2.5 and CHC > 55 ml/min).

Diagnostic workshop

Six years after PD catheter placement, the patient developed Serratia
marcescens peritonitis, characterized by turbidity in the dialysate efflu-
ent, without any digestive disturbances or abdominal pain. The leu-
kocyte count in the dialysate was 6,300 cells/mm?, with a predomi-

nance of neutrophils.

Treatment

Initially, the institutional protocol was implemented using intraperi-
toneal cefazolin (1 g), ceftazidime (1 g), and gentamicin (7 mg/kg).
This treatment was subsequently adjusted based on the antibiogram,
with ceftazidime alone continued for three weeks. As a result, there
was favorable clinical evolution and elimination of effluent turbidity
after five days of antibiotic treatment.

Two months later, the patient was readmitted due to a recur-
rence of peritonitis caused by the same microorganism, Seratia mar-
cescens. The patient presented with cloudy dialysate effluent, vomiting,
and abdominal pain. The dialysate leukocyte count was 16,000
u/mm?®, with a predominance of neutrophils. The outcome was re-
markably favorable, demonstrating significant clinical improvement
and clearance of the effluent after five days of antibiotic treatment.

Four months after her second episode of peritonitis, the patient
reported abdominal pain, vomiting without diarrhea, and turbidity of
the peritoneal dialysate for three days. Clinically, she remained stable,
demonstrating a biological inflammatory syndrome (Table 1).

Table 1. Laboratory studies.

Parameters Values Reference range
Leukocytes (u/mm 3) 16,100 4,000-10,000
Neutrophils (u/mm 3) 14,800 1,500-7,500
C-reactive protein (mg/1) 118 <6

Ferritin (ng/ml) 311 5-204
Cytobacteriological examination of dialysate fluid

Leukocytes (u/mm 3) 4,320 <100
Polymorphonuclear neutrophils 90%

Lymphocytes (%) 10%

Direct examination gram-negative bacteria

Crop Serratia Marcescens

Cytobacteriological examination of the dialysate revealed the pres-
ence of Serratia marcescens, accompanied by a leukocyte count of 4370
leukocytes/mm?, 90% of which were neutrophils. Aerobic and anaer-
obic cultures confirmed the presence of the same microorganism.

After receiving empirical antibiotic treatment, only intraperito-
neal ceftazidime (1 g/day, adjusted according to the antibiogram) was
administered for three weeks.

Evolution

The clinical course featured a reduction in abdominal pain and vom-
iting after two days, along with clearance of the dialysis fluid following
five days of antibiotic treatment.

Due to recurrent episodes and the presence of a severe atypical
pathogen, the PD catheter was removed. Despite good initial re-
sponses to antibiotic therapy based on the antibiogram, a new cathe-
ter was placed on the contralateral side, and ceftazidime was contin-
ued for an additional two weeks.

Four days after catheter insertion, low-volume APD was gradu-
ally restarted. After one year, the patient was free of peritonitis.

Discussion

This case of recurrent peritonitis caused by Serratia marcescens in a 17-
year-old patient highlights the challenges of managing this pathogen.
Serratia marcescens is an opportunistic gram-negative bacterium com-
monly found in healthcare settings. It poses significant risks due to its
inherent antibiotic resistance and tendency to form biofilms on med-
ical devices, including PD catheters. Despite its relatively low
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incidence, Serratia marcescens peritonitis can lead to serious complica-
tions, such as sepsis and the spread of infection to other body parts or
organs [2, 3].

Serratia marcescens causes peritonitis within a relatively short pe-
riod. This finding aligns with existing literature documenting the po-
tential for recurrent infections with this pathogen in patients with
ESRD [4, 5].

The patient's clinical course was complicated by the necessity of
catheter removal due to repeated episodes of peritonitis caused by the
same organism, despite an initial satisfactory response to antibiotic
therapy tailored to the antibiogram. This decision was made based on
the recommendations of prior studies that emphasize the importance
of catheter removal in cases of repeated or refractory peritonitis, par-
ticularly when caused by multidrug-resistant microorganisms such as
Serratia marcescens 6, 7].

Table 2. Serratia Marcescens case report in Peritoneal Dialysis (1965-2024).

Several studies have reported varying outcomes and treatments
(Table 2) when comparing the current results with the literature.
While some cases are effectively managed with antibiotic therapy
alone, others necessitate catheter removal or a switch to hemodialysis
due to persistent infections or complications, such as osteomyelitis [8].

The variability in outcomes emphasizes the necessity for per-
sonalized care and treatment strategies that consider antibiotic sus-
ceptibility, patient comorbidities, and catheter status.

Furthermore, the rise in treatments for multidrug-resistant
strains of Serratia marcescens raises concern, as it limits treatment
options and could potentially jeopardize patient outcomes and access
to dialysis. [9]. This highlights the importance of careful management
and antibiotic and infection control measures to prevent and manage
Serratia marcescens infections in patients with ERCT. [10].

Author, year Pa- Antibiotic régimen Duration Result

tients

(n)
McCracken A, 1965 [9] 3 Polymyxin E NA 2 died, 1 transferred to HD.
Hortling L, 1984 [7] 1 Aztreonam. NA Success, no catheter removal.
Connacher A, 1988 [11] 1 IP: gentamicin+cefuroxime or piperacillin, and cotrimoxazole (4 episodes) 120 days Transferred to HD.
Bizette G, 1995 [8] 1 NA. NA Complicated with osteomyelitis.
Grabe D, 1997 [12] 1 Gentamicin + Ceftizoxime 14 days Success, no catheter removal.
Krishnan M, 2002 [13] 7 NA. NA A cured patient.
Zhao W, 2007 [3] 1 IP: ceftazidime + cefazolin , followed by IV: cefotaxime , finally Imipenem IV. 41 days Transferred to HD.

1

Kang J, 2013 [14] IP: cefazolin + ceftazidime, followed by Gentamicin and Ceftazidime IP, finally 20 days Transferred to HD.
Ciprofloxacin PO.
Bhave P, 2016 [15] 1 IP: cefazolin + gentamicin, followed by Meropenem IP. 21 days Success, no catheter removal.
Sarihan I, 2017 [16] 1 IP: cefazolin , secondarily, Gentamicin IP, followed by Ciprofloxacin PO. 21 days Success, no catheter removal.
Ilhan K, 2018 [4] 1 IV: cefazolin + ceftazidime, secondarily piperacillin tazobactam. 35 days Transferred to HD.
1

NingY , 2020 [17]

IP: cefazolin + ceftazidime , followed by levofloxacin. Then, cefoperazone and 29 days

Success, no catheter removal.

sulbactam sodium , meropenem, and finally amikacin.

HD: Hemodialysis, IP: Intraperitoneal, IV: Intravenous, PO: Oral . NA: Not available.

Serratia marcescens is a group 3 Enterobacteriaceae, and accord-
ing to CA-SFM 2023 [10], this group is sensitive to third-generation
cephalosporins in vitro. Monotherapy carries the risk of selecting re-
sistant mutants, and combining it with an aminoglycoside could lead
to therapeutic failure due to mutant selection. It should be paired with
fluoroquinolones to avoid selecting mutants resistant to third-genera-
tion cephalosporins. In contrast, the selection risk is either absent or
significantly reduced with fourth-generation cephalosporins
(cefepime, cefpirome), which are not hydrolyzed by cephalospori-
nases, regardless of their production level.

In short, our case highlights the challenges we have faced in the
recurrent management of Serratia marcescens peritonitis, despite in vitro
susceptibility to third-generation cephalosporins. The CA-SFM 2023
recommendations encourage the implementation of new therapies for
Enterobacteriaceae, which could reduce the recurrence of this perito-
nitis and prolong the technique's effectiveness future.

Conclusions

Serratia marcescens is a gram-negative bacterium primarily responsible
for recurrent peritonitis and has a poor prognosis. Like other Entero-
bacteriaceae, Serratia marcescens can lead to peritonitis and requires
careful antibiotic management. Although it shows in vitro susceptibil-
ity to third-generation cephalosporins, treatment aligned with recom-
mendations may enhance technique survival while maintaining the
integrity of the catheter.

Abbreviations

DP: Peritoneal dialysis.

ESRD: End-stage chronic kidney disease.
HD: hemodialysis.

IP: Intraperitoneal.

IV: Intravenous.

NA: Not available.

Additional information
No supplementary materials have been declared.

Hmaidouch N, et al. REV SEN 2025;13(1): Page 45


http://doi.org/10.56867/91

REV Clinical Cases DOI : http://doi.org/10.56867/91

Peritoneal Dialysis | Nephrology

Acknowledgments
Not applicable.

Authors' contributions

Nabil Hmaiduch: Conceptualization, methodology, research, writing — original
draft.

Quds Yacoubi: Conceptualization, methodology, research.

Naima Ouzeddoun: Conceptualization, methodology, research.

Loubna Benamar: Conceptualization, Project management, Supervision, valida-
tion, visualization, Writing — review and editing.

All the authors read and approved the final version of the manuscript.

Financing
The study was self-funded by the authors. The patients’ insurance covered the
costs of treatment and surgery.

Availability of data or materials
Not applicable.

Statements
Ethics committee approval and consent to participate

These findings do not apply to clinical cases.

Consent for publication
The authors have written permission from the patient for publication.

Conflicts of interest
The authors declare that they have no conflicts of interest.

Authors' information
Not declared.

References

1. Vasudevan A, Phadke K, Yap HK. Peritoneal dialysis for
the management of pediatric patients with acute kidney
injury. Pediatr Nephrol. 2017 Jul;32(7):1145-1156. doi:
10.1007/500467-016-3482-6. Epub 2016 Oct 28. PMID:
27796620.

2. Khanna A, Khanna M, Aggarwal A. Seratia marcescens- a
rare opportunistic nosocomial pathogen and measures to
limit its spread in hospitalized patients. J Clin Diagn Res.
2013 Feb;7(2):243-6. doi:
10.7860/JCDR/2013/5010.2737. Epub 2012 Nov 22.
PMID: 23543704; PMCID: PMC3592283.

3. Sasi S, Faraj H, Barazi R, Kolleri J, Chitrambika P,
Rahman Al Maslamani MA, Ali M. Endogenous
endophthalmitis due to Serratia marcescens secondary to late-
onset empyema Post-Cardiac surgery in an End-Stage renal
disease patient on peritoneal dialysis. Clin Case Rep. 2023
Feb 24;11(2):¢6997. doi: 10.1002/ccr3.6997. PMID:
36852121; PMCID: PMC9957995.

4. Kilic I, Gungor K, Kurultak I, Ustundag S. Relapsing
Serratia peritonitis resulting in peritoneal catheter loss.
Saudi J Kidney Dis Transpl. 2018 Nov-Dec;29(6):1494-
1497. doi: 10.4103/1319-2442.248298. PMID: 30588985.

5. Zhao WH, Hu ZQ), Chen G, Matsushita K, Fukuchi K,
Shimamura T. Characterization of imipenem-resistant
Serratia marcescens producing IMP-type and TEM-type beta-
lactamases encoded on a single plasmid. Microbiol Res.
2007;162(1):46-52.  doi:  10.1016/j.micres.2006.06.005.
Epub 2006 Jul 27. PMID: 16875810.

6. McCracken AW, Lipscomb FE. Serratia Marcescens
infection complicating peritoneal dialysis. Br Med J. 1965
Jun  12;1(5449):1536-7. doi: 10.1136/bmj.1.5449.1536.
PMID: 14288107; PMCID: PMC2166746.

7. Horting L, Sipila R. Multiresistant Seratia marcescens
peritonitis in a patient on continuous ambulatory peritoneal
dialysis (CAPD) successfully treated with Azthreonam
(S26,776) a new monobactam antibiotic. Clin Nephrol.
1984 Jun;21(6):355. PMID: 6380850.

8. Bizette GA, Lindberg JS, Figueroa JE. Seratia marcescens
peritonitis in a patient receiving chronic ambulatory
peritoneal dialysis complicated by osteomyelitis. J La State
Med Soc. 1995 Feb;147(2):64-7. PMID: 7897290.

9. Tavares-Carreon F, De Anda-Mora K, Rojas-Barrera IC,
Andrade A. Serratia  marcescens  antibiotic  resistance
mechanisms of an opportunistic pathogen: a literature
review.  Peer]. 2023  Jan = 5;11:¢14399.  doi:
10.7717/peerj.14399.  PMID:  36627920; PMCID:
PM(C9826615.

10.  Vong O.? Les nouvelles recommandations du CA-SFM sont
arrivées! [Internet]. Société Francaise de Microbiologie.
2023 Available from: sfm-microbiologie.org/2023

11. Connacher AA, Old DC, Phillips G, Stewart WK, Grimont
F, Grimont PA. Recurrent peritonitis caused by Serratia
marcescens in a diabetic patient receiving continuous
ambulatory peritoneal dialysis. J Hosp Infect. 1988
Feb;11(2):155-60. doi: 10.1016/0195-6701(88)90058-8.
PMID: 2896684.

Hmaidouch N, et al. REV SEN 2025;13(1): Page 46


http://doi.org/10.56867/91
https://link.springer.com/article/10.1007/s00467-016-3482-6
https://www.jcdr.net/article_fulltext.asp?issn=0973-709x&year=2013&volume=7&issue=2&page=243&issn=0973-709x&id=2737
https://onlinelibrary.wiley.com/doi/10.1002/ccr3.6997
https://lww.com/pages/default.aspx
https://www.sciencedirect.com/science/article/pii/S0944501306000668?via%3Dihub
https://www.bmj.com/content/1/5449/1536
https://pubmed.ncbi.nlm.nih.gov/6380850/
https://pubmed.ncbi.nlm.nih.gov/7897290/
https://peerj.com/articles/14399/
https://www.sfm-microbiologie.org/2023/06/02/le-nouveau-communique-du-ca-sfm-juin2023/
https://linkinghub.elsevier.com/retrieve/pii/0195670188900588

REV SEN Clinical Cases DOI : http://doi.org/10.56867/91

Peritoneal Dialysis | Nephrology

Grabe DW, Bailie GR, Fisele G, Venezia R. Limited
systemic absorption of intraperitoneal ceftizoxime in a
patient with Seratia marcescens peritonitis. Perit Dial Int. 1997
Jul-Aug;17(4):395-7. PMID: 9284470.

Krishnan M, Thodis E, Ikonomopoulos D, Vidgen E, Chu
M, Bargman JM, Vas SI, Oreopoulos DG. Predictors of
outcome following bacterial peritonitis in peritoneal dialysis.
Perit Dial Int. 2002 Sep-Oct;22(5):573-81. PMID:
12455568.

Kang JH, Kim M]J, Kang YU, Kim CS, Choi JS, Bae EH,
Ma SK, Kim SW. Serratia marcescens Peritonitis in a Diabetic
Patient Receiving Continuous Ambulatory Peritoneal
Dialysis. Infect Chemother. 2013 Mar;45(1):105-7. dot:
10.3947/i¢.2013.45.1.105. Epub 2013 Mar 29. PMID:
24265957, PMCID: PMC3780930.

Bhave P, Tregaskis P, Walker R, Wilson S. Intraperitoneal
meropenem for peritoneal dialysis peritonitis with Serratia

DOI: Digital Object Identifier. PMID: PubMed Identifier.

marcescens immediately on commencing dialysis. New
Microbes New Infect. 2016 Jan 27;10:84-6. doi:
10.1016/j.nmni.2016.01.012. PMID: 26933500; PMCID:
PMC4765773.

Sarihan I, Demir E, Basaran S, Caliskan Y, Bozfakioglu S.
Serratia marcescens, Morganella morganii, Klebsiella oxytoca
related peritonitis attacks in a patient on automated
peritoneal dialysis: A case report. Nefrologia. 2017 May-
Jun;37(3):350-351. English, Spanish. doi:
10.1016/j.nefro.2016.11.009. Epub 2017 Feb 27. PMID:
28256286.

Yang N, Li L. Successful treatment of Serratia Marcescens
peritonitis in a patient receiving peritoneal dialysis. Clin
Case  Rep. 2020 Dec  11;9(2):796-799.  doi:
10.1002/ccr3.3649.  PMID:  33598247;  PMCID:
PMC7869365.

Editor's Note

REV SEN remains neutral concerning jurisdictional claims regarding published maps and institutional affiliations.

Hmaidouch N, et al. REV SEN 2025;13(1): Page 47


http://doi.org/10.56867/91
https://pubmed.ncbi.nlm.nih.gov/9284470/
https://icjournal.org/DOIx.php?id=10.3947/ic.2013.45.1.105
https://www.sciencedirect.com/science/article/pii/S2052297516000147?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S021169951630203X?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1002/ccr3.3649

