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TREATMENT OF ENTEROCOCCAL PERITONITIS WITH INTRAPERITONEAL DAPTOMYCIN IN
A VANCOMYCIN-ALLERGIC PATIENT AND A REVIEW OF THE LITERATURE
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¢ Background: Intraperitoneal (IP) administration of
antibiotics is a mainstay of therapyin the treatment of peri-
toneal dialysis-related peritonitis. The therapeutic options
against gram-positive organisms in patients intolerant to
vancomycin are limited.

¢ Methods: This case report and review of the literature
used a search of PubMed with the terms “daptomycin,”
“intraperitoneal,” and “peritoneal” for 2004 through
7 February 2013 to find relevant publications.

¢ Results: In addition to our patient, we identified 6
case reports of IP daptomycin for the treatment of peri-
tonitis. Our patient was treated with a 14-day course of
IP daptomycin, with resolution of signs and symptoms of
peritonitis. She presented again 7 weeks later with signs
and symptoms of peritonitis and was treated with a repeat
course of IP daptomycin. Among the 6 patients reported
in the literature, 4 received loading doses of daptomycin.
Daptomycin 20 mg per liter of dialysate was administeredin
4 patients, and the other 2 patients received higher doses
based on body weight (milligrams per kilogram). Treatment
duration averaged 10 or 14 days. In all 6 cases, clinical cure
was reported.

¢ Conclusions: Although limited to case reports, the
available literature suggests that IP daptomycin is a viable
alternative for peritoneal dialysis-related peritonitis. How-
ever, routine use of this agent must be cautioned, because
further prospective studies are required.
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ntraperitoneal (IP) vancomycin is a mainstay of
therapy in treating peritoneal dialysis (PD)-related
peritonitis. The therapeutic options for targeting
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gram-positive organisms are limited in patients intol-
erant to vancomycin. We describe our experience with
IP daptomycin in a patient with a severe vancomycin
allergy, and we review the available literature. A search
of PubMed using the terms “daptomycin,” “intraperito-
neal,” and “peritoneal” was conducted for 2004 through

7 February 2013.
CASE REPORT

A 31-year-old woman presented to the emergency
departmentwith nausea, vomiting, abdominal pain, and
chills. The patient’s history was significant for type 1
diabetes mellitus, with end-stage renal disease managed
using automated PD (APD). She had a documented allergy
to vancomycin of wheezing, rash, and pruritus.

On presentation, the patient was afebrile, with a blood
pressure of 185/94 mmHg and a heart rate of 95 bpm.
Her labs revealed a white blood cell (WBC) count of
11 500/mm3 with 90.3% neutrophils. Blood and perito-
neal effluent were obtained for Gram stain and culture.

She experienced an episode of coffee-grounds
emesis, later attributed to a Mallory-Weiss tear, and
was given a one-time dose of intravenous (IV) ceftriax-
one. A pantoprazole infusion was also started. She was
admitted for further infection work-up and manage-
ment of her gastrointestinal bleed. On arrival to the
medical floor, single IV doses of cefazolin and cipro-
floxacin were administered. At that time, peritonitis was
not suspected.

Chest and abdominal radiography were unrevealing.
Peritoneal effluent from the emergency department
revealed a WBC count of 115/mm?3, with 8% polymor-
phonuclear leukocytes. Gram stain of the peritoneal
fluid was negative, but the culture preliminarily grew
gram-positive cocci. On hospital day 3, given symptoms
of abdominal pain, nausea, and chills, and an elevated
effluent WBC count, her presentation was felt to be con-
sistent with PD-related peritonitis.
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In light of multiple recent hospitalizations, cover-
age against methicillin-resistant Staphylococcus aureus
(MRSA) was sought, avoiding vancomycin because of the
patient’s history of allergy. Linezolid and daptomycin
were considered for empiric therapy, and PubMed was
searched for “intraperitoneal linezolid” and “intrap-
eritoneal daptomycin.” No case reports of IP linezolid
were available for review. Ultimately, IP daptomycin was
administered in the hope of treating the infection and
salvaging the PD catheter. No systemic therapy was given
in addition to the IP daptomycin.

The IP daptomycin was administered at a concen-
tration of 40 mg in 2 L of 1.5% dextrose-containing
replacement fluid (20 mg/L) in each dwell every 4
hours; no loading dose was used. The pharmacy recon-
stituted each daptomycin vial with 10 mL 0.9% sodium
chloride per manufacturer recommendation (1), for a
resulting concentration of 50 mg/mL, and dispensed
0.8 mL (40 mg) in a syringe for each PD exchange.
The daptomycin was added to the dialysate immedi-
ately before the start of each dwell, a regimen that
required a switch from APD to continuous ambulatory
PD (CAPD).

Notably, this patient had residual renal function,
reporting approximately 500 mL urine daily. The ini-
tial peritoneal fluid culture eventually grew sparse
Micrococcus [daptomycin minimum inhibitory con-
centration (MIC) < 0.25 ug/mlL) and Enterococcus
(ampicillin MIC < 2 pug/mL, vancomycin MIC 1 pug/mL,
daptomycin not tested). The patient was discharged
on hospital day 6 and completed a 14-day course of
IP daptomycin with rapid resolution of her symptoms.
She transitioned back to APD at the end of IP dapto-
mycin therapy. The patient tolerated IP daptomycin
well, although creatinine phosphokinase levels were
not measured.

Seven weeks after completion of therapy, the
patient was readmitted with similar symptoms. Effluent
analysis revealed a WBC count of 425/mm3 with 31%
polymorphonuclear leukocytes. Blood and peritoneal
fluid cultures yielded no growth. Given clinical concern
for recurrent peritonitis, the woman was treated em-
pirically with 14 days of IP daptomycin (40 mgin 2 L
replacement solution, exchanged every 4 hours) and
IP ceftazidime (1000 mg once daily). Additionally, a
stool DNA amplification assay returned positive for
Clostridium difficile, and oral vancomycin was given.
Despite this patient’s allergy to IV vancomycin, she
tolerated oral vancomycin well, probably because of
its negligible systemic absorption. Upon completion of
antibiotics, the patient’s symptoms resolved without
further recurrence.
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DISCUSSION

Catheter-related peritonitis is a major cause of hos-
pitalization and mortality in patients undergoing PD.
Appropriate empiric antimicrobial management is key
to preventing complications related to treatment fail-
ure. Gram-positive and gram-negative organisms can
both cause PD-related peritonitis. Coagulase-negative
staphylococci and S. aureus are frequently the caus-
ative organisms in infections thought to be acquired
by the pericatheter route and contact contamination.
Vancomycin-resistant Enterococcus (VRE), MRSA, and
fungal organisms should be considered in nosocomial
infections (2).

Daptomycin is a lipopeptide antibiotic indicated for
the treatment of bacteremia, right-sided endocarditis,
and complicated skin and skin-structureinfections. It has
concentration-dependent bactericidal activity against
gram-positive pathogens (1). The MIC for susceptible
organismsis 1 ug/mL or less for staphylococciand 4 pg/
mL or less for vancomycin-susceptible enterococci (3).

Tobudic et al. studied daptomycin, among other
antibiotics, in four different PD fluids and at increas-
ing drug concentrations in an in vitro model of MRSA
peritonitis (4). Two dextrose-containing dialysate fluids
(Dianeal PD4, 1.36% dextrose, and Physioneal 40, 1.36%
dextrose: Baxter Healthcare Corporation, Deerfield, IL,
USA), one amino acid-containing fluid (Nutrineal PD4:
Baxter Healthcare Corporation), and one icodextrin-
containing fluid (Extraneal: Baxter Healthcare Corpo-
ration) were studied. Daptomycin doses representing
1XMIC, 4xMIC, and 8xMIC (MRSA, MIC0.25 ug/mL) were
allowed to dwell for up to 24 hours. Overall, compared
with the other antibiotics, daptomycin demonstrated
better efficacyin decreasing bacterial counts. At 8xMIC,
daptomycin demonstrated bactericidalactivityin all flu-
ids with the exception of one 1.36% dextrose-containing
fluid (Physioneal 40). The authors did not investigate
drug stability in the dialysate.

In vivo, daptomycin-treated peritonitis has been de-
scribed in multiple case studies at various doses, routes,
and frequencies. One potential advantage in peritonitis
treatment may be the ability of daptomycin to penetrate
biofilm, which can accumulate on PD catheters and lead
to recurrent episodes of peritonitis and, ultimately,
to PD failure (5). An early pharmacokinetic study in 1
patient showed that dialysate concentrations after a
single dose of IV daptomycin were above the MIC of the
organisms studied (6), which led to several case reports
of IV daptomycin being used to treat peritonitis (7,8).
However, a recent commentary suggests avoiding the IV
route because of limited penetration of daptomycininto
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the peritoneal cavity (9). Furthermore, the International
Society for Peritoneal Dialysis guidelines recommend
IP therapy in preference to the IV route because of its
superiority in peritonitis treatment (2). For those rea-
sons, the present article focuses on IP administration
of daptomycin.

Administration of IP daptomycin was first described
in 2 cases of vancomycin-resistant E. faecium perito-
nitis (10). The first patient received a loading dose of
200 mg daptomycin diluted in 2 L PD solution for the
first 6-hour dwell, followed by 40 mg daptomycinin each
subsequent exchange (20 mg/L of replacement fluid)
every 4 hours for 10 days. The second patient received
daptomycin at 20 mg/L of replacement fluid in each
PD exchange every 4 hours for 14 days, without a load-
ing dose. The doses for these patients were chosen to
achieve a peritoneal daptomycin concentration 5 times
the MIC of the isolated Enterococcus (patient 1: MIC not
reported; patient 2: 4 ug/mL). Both patients were also
empirically started on second agents—IV linezolid and IP
gentamicin respectively—before therapy was narrowed
to daptomycin monotherapy. Both patients had residual
renalfunction, approximately 1000 mLand 2300 mL daily
respectively. The PD catheters were not removed, and
both patients achieved clinical resolution.

Similarly, Garcia-L6pez et al. (11) reported the suc-
cessful treatment of S. epidermidis peritonitis using
IP daptomycin. A loading dose of 200 mg daptomycin
diluted in 2 L PD solution for 1 exchange was followed
by 40 mg daptomycin in each subsequent exchange
(20 mg/L of replacement fluid) 4 times daily for 10 days.
Upon completion of IP therapy, the patient received
daptomycin lock therapy (350 mgin 7 mL for 12 hours)
weekly for 1 month. The patient achieved clinical cure
with no recurrences.

Interestingly, Hassoun et al. (12) described a case
of high-dose, less-frequent IP daptomycin to treat VRE
peritonitis in a patient undergoing CAPD. Secondary to
noncompliance, the patient received 15 mg/kg IP dap-
tomycin for just 2 doses spaced 10 days apart. Cultures
obtained 17 days after the second dose of daptomycin
showed no signs of infection.

Bahte et al. (13) presented a patient with recur-
rent S. aureus peritonitis. The IP daptomycin admin-
istered was weight-based at 7 mg/kg and given at the
completion of APD, remaining in the peritoneum for
12 hours. Pharmacokinetic data revealed that serum
levels of the drug rose to more than 10 ug/mL after IP
administration—well above the desired MIC for staphy-
lococcal infections. Although not explicitly stated, it
was implied that the patient’s peritonitis resolved. The
authors concluded that weight-based IP daptomycin
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might be plausible for the treatment of systemic gram-
positive infections.

Lastly, Lin et al. (14) presented a patient with persis-
tent MRSA peritonitis despite high-dose IP vancomycin
therapy who was switched to IP daptomycin plus oral
rifampin. After a loading dose of daptomycin 100 mg/L
of replacement fluid, the patient received daptomycin
20 mg/L of replacement fluid per exchange. The load-
ing dose and the overnight exchanges dwelled for 12
hours, and during the day, exchanges were performed
every 4 hours. Oral rifampin was added on day 3 of dap-
tomycin therapy. The patient received a total of 21 days
of IP daptomycin and 18 days of oral rifampin with a
resultant cure.

Potential limitations of the approaches used by the
Hassoun (12), Bahte (13), and Lin (14) groups is the
unknown stability of daptomycin in extended dwells.
Daptomycin undergoes 15% - 20% degradation in 5%
dextrose at room temperature in 24 hours, causing con-
cerns with respect to stability when left to dwell (10).
Peyro Saint Paul and colleagues (15) investigated the
compatibility of varying concentrations of daptomycin
(50 mg/L to 200 mg/L) in three dialysates (Physioneal
40, 1.36% dextrose; Nutrineal, amino acids; and Extra-
neal, icodextrin). Samples obtained from theicodextrin-
containing solution showed more than 10% variance
among samples, which was deemed unreliable, and no
further testing for stability was performed. However,
samples from the 1.36% dextrose and amino-acid solu-
tions showed daptomycin at all concentrations studied
was stable for at least 6 hours at 25°Cand 37°C.

Peyro Saint Paul and colleagues therefore recom-
mended that daptomycin be extemporaneously added
to dialysate solutions and that dwell times be limited
to 6 hours (15). Huen et al. (10) injected daptomycin
into the dialysate bag immediately before exchanges
and limited dwells to 4 hours. Our team took a similar
approach. Syringes containing 40 mg daptomycin were
dispensed from the pharmacy, and the nurses and patient
were educated aboutinjectinginto the replacement solu-
tion immediately before the exchange. The decision to
forego a loading dose in our patient was related to her
clinical stability andinconsistent use of loading dosesiin
the published case reports retrieved.

Our case contributes to the small body of literature
that supports the use of IP daptomycin to treat peritonitis
(summarizedinTable 1). Intraperitonealadministration
offers several advantages over systemic therapy: It deliv-
ers a higher drug concentration at the site of infection,
with a smaller dose of the required drug, which may
potentially lessen the likelihood of toxic side effects.
Further data focusing on extended stability across
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TABLE 1
Summary of the Literature Supporting Daptomycin to Treat Peritonitis,
Focusing on Intraperitoneal Administration
Patient Intraperitoneal (IP) Dialysate
Age Sex daptomycin dose dextrose Concurrent Duration
Reference  (years) (M/F) Organism Loading Maintenance concentration  therapy (days) Outcome
Hassounetal, 66 M E. faecium 15 mg/kg 15 mg/kg 2.5% NA 2 Doses  Cure
2009 (12) (VRE) every 10 days
Huenetal., 52 F E. faecium 200 mg 40 mg 1.5% Intravenous 10 Cure
2009 (10) (VRE) (100 mg/L) (20 mg/L) linezolid
every 4 hours (days 1-2)
35 F E. faecium NA 40 mg 1.5% IP gentamicin 14 Cure
(VRE) (20 mg/L) and (days 1-3)
every 4 hours 2.5%
Bahteetal., 48 F S. aureus NA 7 mg/kg Not NA Not Cure
2010 (13) every APD reported provided
with 12-hour
dwell
Garcia-Lopez 49 M S.epidermidis 200 mg 40 mg Not None during 10 Cure
etal., 2011 (11) (100 mg/L) (20 mg/L) reported IP therapy;
every 6 hours daptomycin
lock therapy
for 1 month
post IP therapy
Linetal., 51 F S. aureus 100 mg/L? 50 mg 2.5% Oralrifampin 21 Cure
2011 (14) (MRSA) (20 mg/L) (day) 300 mg
every 4 hours and every 12 hours
(day) and icodextrin  (days 3-21)
every 12 hours  (overnight)
(overnight)
Present case 31 F Enterococcus, NA 40 mg 1.5% NA 14 Cure
report Micrococcus (20 mg/L)
spp. every 4 hours

M/F = male or female; VRE = vancomycin-resistant Enterococcus; NA = not available; APD = automated peritoneal dialysis;

MRSA = methicillin-resistant Staphylococcus aureus.

2 Dialysate volume not disclosed, but subsequent exchanges allin 2.5 L.

dialysis solutions may expand the role of daptomycin
in the treatment of PD-related peritonitis. Additionally,
prospective randomized trials evaluating the optimal
dose of daptomycin need to be performed before this
regimen can routinely be recommended.

CONCLUSIONS

The available literature suggests that IP dapto-
mycin is a viable alternative for the treatment of
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PD-related peritonitis; however, its routine use must
be cautioned, because further prospective studies
are required.
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