THE EXPERIENCE IN THE APPLICATION OF COLISTIN IN THE TREATMENT OF PATIENTS WITH PERITONITIS ON PERITONEAL DIALYSIS
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ABSTRACT

Bacground: Immunocompromised patients, such as those with multiple myeloma and peritoneal dialysis, are particularly susceptible to occurrence of peritonitis. 

Report :A 56-year old female patient has a 10-year history of multiple myeloma. Since 2010, the patient has been receiving peritoneal dialysis. Analysis of dialysate culture and exit site swab revealed presence of multiresistant Acinetobacter spp., which was susceptible only to Colistin. Prompt Colistin therapy was administered at doses 100000 units/day during six days, whish resulted in the complete recovery of the patient as well as improvement of local abdominal finding. Gram-negative bacteria ( genus Acinetobacter )  are common causative agents in hospital-acquired infections. Studies confirmed susceptibility of Acinetobacter to Colistin, which was also the case with our patient. Intravenous administration of Colistin  resulted in complete remission of this severe, life-threatening peritonitis.  
Conclussion: Patients with multiple myeloma and renal failure are highly prone to severe life-threatening infections.
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SAŽETAK

Uvod: Imunokompromitovani bolesnici, kao što su bolesnici sa multiplim mijelomom i peritoneumskom dijalizom, imaju posebnu skolonst u nastanku peritonitisa.

Prikaz slučaja: Bolesnica stara 56 godina boluje od multiplog mijeloma unazad 10 godina. Od 2010. god. se načazi na peritoneumskoj dijalizi. Analizom kulture dijalizata i izlaznog mesta izolovan je multirezistentni Acinetrobacter spp, koji je osetljiv samo na Colistin. Primenom Colistina u dozi od  100000 jedinica/dan tokom šest dana došlo je do potpunog poboljšanja opšteg stanja bolesnice kao i lokalnog nalaza na trbuhu. Gram negativna bakterija ( Acinetobacter spp) je čest uzročnik hospitalnih infekcija. Istraživanja potvrdjuju osetljivost Acinetobacter spp. na Colistin, što je slučaj kod naše bolesnice. Intravenska primena Colistina rezultovala je potpunim oporavkom od teškog, po život opasnog peritonitisa.


Zaključak: Bolesnici sa multiplim mijelomom i bubrežnom insuficijencijom imaju povećanu sklonost nastanku teških, po život opasnih infekcija. 
Ključne reči: acinetobacter, peritoneumska dijaliza, multipli mijelom, peritonitis
Introduction

Multiple myeloma is a progressive malignant disease of plasma cells featuring the production of pathological paraproteins. Multiple myeloma cells come from pathologically altered plasma cells, which produce abnormal amounts of paraproteins. Accumulated paraproteins interfere with production of normal antibodies in the bone marrow, and activation of natural killer cells stimulates increased osteoclast recruitment and activity finally resulting in bone defects. The process of remodelling and destruction of bone tissue leads to release of calcium into the blood, which can cause severe kidney disorders (1). High amounts of paraproteins are associated with significantly increase in total blood protein levels resulting in renal function disorders in some 50% of patients. Light chains and amyloid frequently cause chronic renal failure rather than the acute one, thus indicating administration of renal replacement therapy, i.e. hemodialysis or peritoneal dialysis. Renal failure secondary to myeloma carries poor prognosis to the patient. Such patients are highly prone to severe, mostly lethal infectious complications induced by Gram-negative bacteria (2, 3).
Case report

A 56-year old female patient has a history of multiple myeloma since 10 years. In 2005, end-stage chronic renal failure was confirmed and she was subjected to chronic hemodialysis (HD) program. In 2010, because of the exhaustion of vascular access, the patient underwent laparoscopic placement of a PD catheter ( 4 ) and was transferred to continuous ambulatory peritoneal dialysis (PD-CAPD) therapy. After the initiation of PD, the patient exhibited moderate umbilical hernia. During 2012, the patient had the first peritonitis episode with severe clinical presentation, which was successfully managed. The patient has been in complete remission until February 2013, when headaches, swelling and redness in the right eye and spinal column occurred. Relevant diagnostic procedures (endocranial MRI, sternal puncture, serum immunoelectrophoresis test) revealed the relapse of underlying disease, manifest as extranodal retrobulbar mass in the right eye accompanied by skull bone infiltration.( Figure 1a, 1b ). Corticosteroid therapy was administered according to the relevant protocol (40 mg/day iv, 1-4; 9-12; 17-20 day). After completing the therapy, abdominal pain, dialysate turbidity and peritonitis were observed and designated as the second peritonitis episode.  Laboratory analysis revealed elevated levels of procalcitonin (PCT) in the serum (18.39 ng/ml) and in the dialysate (4.65 ng/ml), serum C-reactive protein (CRP) (186.3 mg/l) and leukocyte count in the dialysate (4850 x 10-6/l). Bacteriological examination of the dialysate and catheter exit point was in progress. Empiric antimicrobial therapy was initiated - at first III and IV generation cephalosporins, subsequently after 48 hours Vancomycin and aminoglycosides and antianaerobic antibiotics, but no clinical improvement was observed. During the further course of the disease, phlegmon of the anterior abdominal wall in the region of the umbilical hernia developed and the overall condition of the patient has worsened. She was examined several times by an abdominal surgeon, and computing tomography of the abdomen was performed confirming existence of the phlegmon without signs of incarcerated hernia indicating continuation of conservative therapy. After 72 hours, multiresistant Acinetobacter spp., which was susceptible only to Colistin (Colomycin), was isolated from dialysate culture and exit site swab. Considering highly severe clinical status of the patient, peritoneal catheter was removed and patient was transferred to HD by placing a double-lumen catheter into the right jugular vein. Prompt Colomycin amp. therapy was administered at doses 100000 units/day i.v. during six days (at that moment we had only 6 ampoules available in the Clinical Centre of Vojvodina) , whish resulted in rapid improvement of general condition of the patient as well as of local abdominal finding ( Picture 2a, 2b) and laboratory results ( PCT 0.91 ng/ml, CRP 19 mg/l). Further therapy of relapsed underlying disease was planned and continued by a haematologist. 
Discussion

Peritonitis is the most common, most severe and most dangerous complication in PD patients. Most frequent causative agents are Gram-positive bacteria (Staphylococcus spp, Staphylococcus aureus, Enterococcus). Peritoneal dialysis-associated peritonitis is mostly characterized by milder clinical manifestations as compared to the postoperative peritonitis and responds well to the outpatient treatment. Peritonitis caused by Gram-negative bacteria occurs more rarely and may result from touch contamination of dialysis system, exit site or tunnel infection, possible inflammatory process in the abdomen, constipation, etc. Most common pathogens include Escherichia coli, Klebsiella, Proteus, more rarely Campylobacter, Citrobacter, Acinetobacter etc. Gram-negative peritonitis is particularly troublesome and severe resulting mostly in technique failure, catheter removal or even lethal outcome (5, 6). Immunocompromised patients are particularly susceptible. Multiple myeloma is a disease characterised by high incidence of severe complications, especially when renal function is disturbed and patients are subjected to any of dialysis methods (HD or PD) (7,8). Survival rates in such patients after one and three years of therapy range from 50% and 25% , respectively (9). Peritoneal dialysis is not the preferred program in patients with multiple myeloma and end-stage chronic renal failure, and only few cases were reported from dialysis centres in North America and Europe (2, 3, 4). In the period 1998-2013, three patients with multiple myeloma underwent PD at our Centre (10).  Extramedular localizations of multiple myeloma are uncommon and rare cases have been described in lungs, larynx, skull bones and the bladder. We presented a rare case of patient with retrobulbar localization in the right eye and skull bone infiltration. Gram-negative bacteria are common causative agents in hospital-acquired infections (11 ). Bacterial species of the genus Acinetobacter, which may be seen as a part of normal bioflora of human skin, mucosa and secretions is of particular importance. It is responsible for severe nosocomial infections, particularly in immunocompromised patients. The organism is especially difficult to treat because of its ability to survive and persist in hospital environment, as well as its resistance to the broad variety of antibiotics (12, 13, 14 ). Our patient was immunocompromised due to her underlying disease, particularly after receiving corticosteroid therapy and subsequent peritonitis episodes. Initial empiric antimicrobial treatment of peritonitis (cephalosporins, Vancomycin, aminoglycosides) revealed no clinical improvement, since the isolated Acinetobacter organism is resistant to all tested antibiotics, except Colistin (8, 15 ). This caused serious problems in clinical work and further peritonitis complication manifested as phlegmon in the front abdominal wall. Increased incidence of multiresistant strains of Acinetobacter (16 ) is reported in our country as well as in Italy, Greece, Slovakia, China and America (17). Considering the multiple resistance to the range of antimicrobials, carbapenems are the drug of choice in the therapy of such infections; however, the increasing resistance to this class of antibiotics is evident. Studies conducted in Bulgaria and Korea confirmed susceptibility of Acinetobacter to Colistin, which was also the case in our patient (17). The drug is highly toxic and thus rarely administered at the clinics. However, in our patient, intravenous administration of Colistin at doses adjusted to the rate of renal failure resulted in complete remission of this severe, life-threatening peritonitis without any adverse effects. Such severe episodes of Gram-negative peritonitis in PD patients often lead to removal of PD catheter and transfer to the HD therapy, which was the case in our patient (18). After complete recovery from inflammation, the treatment of the relapsed underlying disease was planned (19) taking into consideration that such cases of multiple myeloma accompanied with renal failure and extramedular localization have very poor prognosis and severe disease course.
Conclussion
Patients with multiple myeloma and renal failure are highly prone to severe life-threatening infections. Immunocompromised patients on peritoneal dialysis often develop peritonitis associated with multiresistant bacteria (Acinetobacter spp.), which is highly severe complication of PD, and only prompt diagnosis and immediate administration of an appropriate therapy are prerequisites for the positive outcome of such conditions.

References: 
1. Rabrenović V, Kovačević Z, Jovanović D, Rabrenović M, Milović N, Creović S. Plazmocitom sa ekstramedularnom lokalizacijom u mokraćnoj bešici – neobična lokalizacija. Vojnosanitetski pregled. 2006; 63 ( 11 ): 975-8.
2. Korzets A, Tam F, Russel G, Feehally J, Walls J. The role of continuos ambulatory peritoneal dialysis in end-stage renal failure due to multiple myeloma. Am J Kidney Dis. 1990; 16 ( 3 ): 216-23.
3. Shetty A, Oreopulous DG. Continuos ambulatory peritoneal dialysis in end -stage renal disease due to multiple myeloma. Perit Dial Int. 1995; 15 ( 6 ): 236-40.
4. F. Ha J, Chandraratna H. Laparascopic cholecystectomy in chronic ambulatory peritoneal dialysis. The Ochsner Journal. 2009; 9 ( 1 ): 17-9.
5. Jain AK, Blake PG. Non-Pseudomonas Gram-negative peritonitis. Kidney Int. 2006; 69: 1107.
6. Szeto CC, Chow KM. Gram-negative peritonitis – The Achilles leel of peritoneal dialysis ? Perit Dial Int. 2007; 27 (2): 267-71.
7. Borrego-Hinojosa J, Perez del Barrio PM, Biechy-Baldan M del M, Merino Garcia E, Sanchez-Perales CM, Garcia-Cortes JM, Ocana-Perez E, Gutierrez-Rivas P, Liebana-Canada A. Tretment by long haemodyalisis session with cut-off filters in myeloma cast nephropathy: our experience. Nefrologia . 2013; 33 ( 4 ): 515-23.
8. Franca MS, Lima SS, Duclou CN, Gaulart EM, de Castro Romanelli RM. Antimicrobials and renal failure in neutropenic patients. Braz J Infect Dis. 2013; 17 (4): 487-90.
9. Perez -Fontan M, Rodriguez -Cramona A, Garcia-Naveiro R et al. Peritonitis – related mortality in patients undergoing chronic peritoneal dialysis. Perit Dial int. 2005; 25: 274.
10.  Djurdjević-Mirković T. Peritonealna dijaliza – naša iskustva. Меd Pregl. 2010; LXIII ( 11-12): 753-757.
11. Gvozenović Lj, Knežević V, Knežević A, Gvozdenović N, Gojković Z. National estimates of sever sepsis ( our experience in Novi Sad, Serbia ). Braz J Infect Dis. 2013; 17 (3): 381-2.
12. Yang S, Yoon HJ, Ki MR. Risk factors for mortality in Acinetobacter bacteriemia. Braz J Infect Dis. 2011; 15 (5): 501-2.
13. Prata-Rocha ML, Gontijo-Filho PP, Melo GB. Factors influencing survival in patients with multidrug-resistant Acinetobacter baumannii infection. Braz J Infect Dis. 2012; 16 (3): 237-41.
14. Chu H, Zhao L, Wang M, Liu Y, Gui T, Zhang J. Sulbactam-based therapy for Acinetobacter baumannii infection: a systemic review and meta-analysis. Braz J Infect Dis. 2013; 17 (4): 389-94.
15. Li PK, Szeto CC, Piraino B, Bernardini J, Figueiredo AE, gupta A, Johnson DW, Kuijper EJ, Lye WC, Salzer W, Schaefer F, Struijk DG. Peritoneal dialysis – related infections recommendations: 2010 update. Perit Dial Int. 2010; 30: 393.
16. Netto B, Vieira BJ, Heremes DM, Ribeiro VB, Zavascki AP. In vitro activity of non-bactericidial concentration of Polymyxin B in combination with other antimicrobials against OXA-23-producing carbapenem-resistant Acinetobacter baumannii. Braz J Infect Dis. 2013; 17 ( 4): 502-4.
17.  Medić D, Mihajlović Ukropina M, Gusman V, Jelesić Z, Milosavljević B. Carbapenems resistance of Acinetobacter spp strains isolated from wound SWABS during 2009-2010. Med Pregl. 2011; LXIV ( 11-12): 583-7.
18. Perez – Fonatan M, Rodriguez – Carmona A. Peritoneal catheter removal for sever peritonitis: landscape after a lost battle. Perit Dial Int. 2007; 27: 155.
19. Alvarez-Lara MA, Martin-Malo A, Aljama-Garcia P. New alternatives in the treatment of myeloma kidney. Nefrologia. 2013; 33 ( 4 ): 443-7.
