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Continuous Antibiotic Infusion for Salvage Therapy of
Partially Implanted Central Venous Catheter Tunnel

Infections Due to Staphylococci

M. Giacchino, MD,*1 S. Bezzio, MD,1 N. Chiapello, MD,1 P. Saracco, MD,1 F. Fagioli, MD,1

I. Caviglia, MD,2 C. Moroni, MD,2 and E. Castagnola, MD
2

INTRODUCTION

Partially implanted central venous catheters (CVCs) play an

essential role in atraumatic, long-term venous access for chemo-

therapy and for supportive care in patients with cancer or

hematological diseases. Unfortunately, intravascular catheters are

an important risk factor for local and systemic infections [1] among

which tunnel infection is an uncommon, but serious complication

[2]. International guidelines advise therapy in tunnel infections with

antibiotics and catheter removal [3]. However, this procedure might

not always be feasible in patients in life-threatening clinical

conditions, or with limited vascular access sites such as in young

children with cancer, or with conditions that make catheter

withdrawal impossible or at least very difficult.

Continuous infusion of beta-lactam antibiotics or vancomycin

might provide a constant and effective drug level, and represents an

efficacious treatment of severe infections due to susceptible

pathogens [4,5]. Moreover, it has been demonstrated that in the

treatment of staphylococcal infections the continuous infusion of

vancomycin has equal efficacy and also a lower cost than

intermittent infusion [6]. Our report retrospectively evaluated the

efficacy of continuous infusion of antibacterials with a time-

dependent killing curve to treat partially implanted CVC tunnel

infections.

PATIENTS AND METHODS

We retrospectively evaluated the episodes of tunnel infection

treated with antibiotic continuous infusion from January 2000 to

October 2004 at ‘‘Regina Margherita’’ Children’s Hospital, Turin,

and ‘‘G. Gaslini’’ Children’s Hospital, Genoa, Italy. Tunnel

infection was defined by the presence of tenderness, erythema,

and induration extended more than 2 cm beyond the CVC exit site,

along the subcutaneous tract of the tunneled catheter, with a positive

exudate swab culture and/or concomitant bloodstream infection [3].

Continuous antibiotic infusion consisted in the intra-catheter

administration of antibiotics by a 24-hr infusion, at a maximum

daily dose calculated according to patient weight (40 mg/kg/day

vancomycin, 100 mg/kg/day cefuroxime, and 320 mg/kg/day

piperacillin/tazobactam). The success of the procedure was defined

by general and local improvement, negative cultures, and no

infectious relapse in the first month after the end of treatment.

RESULTS

During the study period, 13 episodes of CVC tunnel infections

were treated with antibiotic continuous infusion. Table I summa-

Tunnel infection is an uncommon but serious complication
observed in patients with partially implanted central venous
catheters. International guidelines suggest that should include
antibiotics and catheter removal. A success rate of only 5–20%
was reported without catheter removal. We treated 13 episodes of
tunnel Gram-positive bacterial infection occurring in pediatric

patients with cancer or serious blood disorders with 24-hr intra-
catheter antibiotic continuous infusion. This approach led to a 69%
success rate. Continuous infusion might be an attractive option to
treat tunnel Gram-positive bacterial infections when catheter
removal might not be feasible or advisable. Pediatr Blood Cancer
2007;49:1010–1012. � 2006 Wiley-Liss, Inc.
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rizes patients’ age and underlying disease, presence of granulocy-

topenia (absolute granulocyte count <1� 109 cells/L) at time of

diagnosis, etiology, treatment, and outcome of tunnel infection. The

infections were due to Staphylococcus aureus (S. aureus) in eight

cases and to coagulase-negative staphylococci in the other five. Ten

episodes were due to oxacillin-resistant strains and were treated

with vancomycin. The remaining three cases, all due to oxacillin-

susceptible bacteria, were treated with beta-lactam antibiotics.

Continuous infusion with vancomycin or beta-lactams antibiotics

was administered for amedian of 12 days (range 10–24) on the basis

of clinical/microbiological response and recovery of absolute

granulocyte count. This treatment procedure was successful in nine

cases (69%). In four patients the catheter was removed because of

the persistence (three cases) or relapse (one case) of the local

infection (S. aureus in three cases and a coagulase-negative

Staphylococcus in the other). No significant differences were noted

between the rate of failure with the use of vancomycin (3/10, 30%)

and beta-lactam antibiotics (1/3, 33%). There were no deaths or

other complications related to the infection. The treatment was well

tolerated by all patients. In particular, creatinine serum levels,

checked three times weekly, remained within the normal range

for age.

DISCUSSION

Catheter-related infections are often difficult to treat because

they are caused by organisms embedded in a biofilm layer on the

catheter surface that allows the bacteria to survive despite host

defenses. Moreover, antibiotics do not easily penetrate the biofilm.

The bactericidal activity of vancomycin and beta-lactam antibiotics

is time-dependent. The important determinant of their efficacy is the

period when the serum concentration is above the minimal

inhibitory concentration (MIC). Continuous intravenous adminis-

tration produces a relatively constant concentration of antibiotic

which can be maintained above the MIC, thereby improving the

pharmacodynamic properties [6], without evidences of increased

bacterial resistance [7]. Furthermore, it has been suggested that a

continuous exposure may be an effective alternative against

Staphylococcus strains with reduced susceptibility to vancomycin

[7]. In our patients with tunnel Gram-positive bacterial infections

the use of continuous antibiotic infusion led to a 69% (9/13) success

rate, while historical data report a success rate of 5–20% with

medical therapy without catheter removal [8]. Although these

results may be biased because of their retrospective nature, they

suggest an improvement in outcome with this approach. Catheter

removal probably remains the ‘‘golden standard’’ to treat tunnel

infections in partially implanted CVCs [3]. However, our experi-

ence suggests that continuous antibiotic infusion, for at least 10–14

days, is effective, safe, and easy to administer. This approach should

be studied prospectively.
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INTRODUCTION

Neuroblastoma is the most common solid tumor in childhood,

affecting 1 out of 6,000 children [1]. Despite new and developing

treatment options, the prognosis of advanced disease remains very

poor [2,3]. In order to detect neuroblastoma at earlier disease stages,

nationwide urinary mass screening was introduced in Japan in 1985

with the aim to detect neuroblastomas in a subclinical stage and thus

to improve the prognosis [4]. Encouraging results concerning

survival rate [5] prompted other countries or regions to introduce

similar screening programs [6]. In Austria, screening was introduc-

ed in 1991 and continued until 2003 [7]. Infants (439,128) were

screened and 62 neuroblastomas were detected by screening. Since

the early nineties, there was, however, increased concern that

screening might increase neuroblastoma incidence without reduc-

ing disease related mortality [8,9]. Finally, two large-scale con-

trolled trials confirmed this assumption [10,11]. As a consequence,

worldwide screening programs and studies were discontinued even

in Japan [12]. The aimof this studywas to evaluate the further course

in previous screening-positive cases classified as ‘false-positive’ to

possibly detect any late presentations of neuroblastoma.

METHODS

A follow-up study was performed of 30 children previously

classified as ‘false-positive’ by neuroblastoma mass screening.

Three-step evaluation consisted of analysis of the records of the

national neuroblastoma registry, data analysis of the screening

center which performed all catecholamine analyses for Austria

since 1990, and personal information provided by parents. For this

purpose, parents of previously screening-positive children were

contacted by phone and 27/30 cases were evaluable in this way.

RESULTS

Median follow-up time was 113 months. In 26 patients, urine

catecholamines returned to normal within 6 months; none of these

patients developed neuroblastoma in the further course. Four

children had elevated urine catecholamines for more than 6months.

Characteristics of these cases are shown in Table I.

A thorough clinical examination, including blood cell count,

serum analysis, ultrasound, MIBG and CT scan, was performed for

all four children; no visible tumor was detected. In two children

without any clinical or other lab abnormalities, urine catechol-

amines returned to normal 16 and 45months after the first screening

test, respectively.

In one female patient, moderate signs of dysmorphia were

observed (discrete muscle hypotonia, discrete hyperpigmentation,

strabismus, brittle hair, growth retardation, deep husky voice).

However, chromosomal analysis and endocrinological tests, as well

as screening for inborn metabolic disorders, were all normal. In

follow-up, celiac disease was diagnosed in this patient. Despite

gluten restriction, urine catecholamines (mostly dopamine) con-

tinued to be elevated, and at a follow-up time of 113months, are still

clearly above normal. There is, however, no hint of neuroblastoma.

In one case a neuroblastoma was diagnosed almost 10 years after

the first positive screening result, and a further description is

provided for this patient.

CASE REPORT

In February 1994, at the age of 8months, the female infant tested

positive for urinary mass screening. Two other urine samples were

A follow-up study was performed for children with previous
repeated positive results by neuroblastoma mass screening and
negative clinical results (30 out of 439,128 children screened in
Austria between 1991 and 2003, median follow-up 113 months).
Four children had continuously elevated urine catecholamines for
more than 6 months. One of these patients was diagnosed with pelvic

neuroblastoma andmultiple metastases 10 years after the first positive
screening result. In the light of a ‘wait and see’ strategy for localized
neuroblastomas, our observation suggests that these patients should
be further observed even after normalization of urine catechol-
amines. Pediatr Blood Cancer 2007;49:1012–1014.
� 2006 Wiley-Liss, Inc.
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