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ABSTRACT

The aim of this study was to analyse the effectiveness of teicoplanin versus 

vancomycin lock therapy in the treatment of coagulase-negative staphylococci 

(CoNS) venous access port-related bloodstream infection (BSI). The study

included 44 consecutive patients during a 36-month prospective case-series 

study. The primary endpoint was failure to cure. Treatment was successful in 39 

patients. At the end of the study, the cumulative port survival rate was 100% in 

the teicoplanin lock group compared with 77% in the vancomycin lock group (P = 

0.06). In the Cox regression analysis, fever beyond 48 h of treatment was a 

significant predictor of treatment failure (P = 0.02). Use of vancomycin or 

teicoplanin locks had an effectiveness of 88.6% in the treatment of CoNS port-

related BSI. Teicoplanin locks reduced the failure rate from 18.5% to 0% 

compared with vancomycin locks. The presence of fever after the beginning 

antimicrobial lock therapy was associated with treatment failure.
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1. Introduction

Use of venous access ports has increased over the last decade and nowadays 

they are commonly used in the management of oncology patients. Port-related 

infections increase hospital-related costs and are a well recognised source of 

patient morbidity and mortality. Coagulase-negative staphylococci (CoNS) are 

the most common pathogen involved. Removal of a surgically implantable 

vascular device is often a management challenge and it is important to determine 

the role of conservative therapeutic approaches. Antibiotic lock therapy (ALT) is 

recommended in guidelines as treatment for patients with CoNS catheter-related 

bacteraemia [1–3]. Success rates have varied substantially among studies and,

even in non-complicated patients, a 100% rate has not been reached [4].

Vancomycin is considered the agent of choice to perform antimicrobial locks 

when staphylococci are involved. Teicoplanin is a glycopeptide with an 

antimicrobial spectrum similar to that of vancomycin that has shown better 

binding to siliconised polymers [5]. This phenomenon might be relevant in the 

effectiveness of antimicrobial locks to treat port-related bloodstream infections 

(BSIs) since silicone is the main inner surface port component. However, there is 

a lack of clinical research into this topic. The aim of this study was to compare 

the effectiveness of teicoplanin lock therapy versus vancomycin lock therapy in 

the treatment of CoNS venous access port-related BSI.
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2. Patients and methods

2.1. Study location

The study was carried out in a 350-bed university hospital in which ca. 300 

venous access ports are implanted every year. All participants provided informed 

consent.

2.2. Study design and patients

An observational study was prospectively conducted including consecutive 

patients with port-related bacteraemia diagnosed at Clínica Universidad de 

Navarra (Pamplona, Spain). All hospitalised and non-hospitalised patients with a 

venous access port in place were eligible for inclusion. During the 36-month 

study period (1 June 2000 to 31 May 2003), consecutive patients meeting clinical 

criteria to suspect a port-related infection (fever >38 C and no obvious site of 

infection other than the port) were recruited. Concomitant quantitative blood 

cultures were drawn through the device and percutaneously and were processed 

by the lysis-centrifugation method (Isolator system; Wampole Laboratories, 

Cranbury, NJ). Patients were diagnosed with a port-related BSI according to 

accepted criteria (i.e. cultures positive from both sites and the concentration of 

microorganisms in the culture from the port is three- to five-fold greater than in 

the peripherally drawn culture) [6,7]. Microbial isolates were identified using 

standard techniques, and susceptibility results were interpreted according to the 

recommendations of the Clinical and Laboratory Standards Institute [8].
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2.3. Exclusion criteria

Patients were excluded from the study if they had one or more of the following 

criteria: isolation of a microorganism other than CoNS; polymicrobial infection;

evidence of pocket or subcutaneous tract infection; unstable clinical status;

existence of a metastatic complication (endocarditis, septic thrombophlebitis or 

osteomyelitis); and patient previously included in the study. Moreover, patients 

were also excluded when no peripheral vein or port blood was available.

2.4. Treatment

All included patients received ALT. Vancomycin was used as the lock solution 

during the first 20 months of study and teicoplanin was used during the last 16 

months. Syringes (5 mL) were filled with vancomycin (2 mg/mL) or teicoplanin 

(10 mg/mL) plus heparin (to achieve a final concentration of 100 U/mL). The 

antimicrobial locks were replaced daily. During treatment, ports remained locked 

whenever not in use (8 h a day). Administration and duration of systemic 

antimicrobial therapy was performed according to current guidelines [1]. A 

quantitative blood culture was withdrawn from the port 1 week after the end of 

treatment, and treatment was considered a failure if the culture was positive for 

the same phenotypic strain that caused the primary episode. Patient follow-up 

was for a minimum of 12 months or until port removal or patient death. The

following baseline data were collected: age; gender; underlying disease; date of 

port insertion; neutrophil count (neutropenia defined as <500 cells/mm3); and use 

of parenteral nutrition through the port. Following diagnosis, data regarding 



Page 7 of 20

Acc
ep

te
d 

M
an

us
cr

ip
t

antimicrobial lock concentration, lock duration, use of systemic antimicrobial 

therapy and presence of fever during treatment were collected

2.5. Port culture

Ports were aseptically removed and cultured when no longer required or when a 

complication developed. The catheter tip and chamber were processed 

separately by a vortexing-sonication technique for quantitative bacterial culture.

2.6. Endpoint

The primary endpoint used in this study was failure to cure the episode of port-

related BSI. Treatment failure was defined as port removal during or after therapy 

owing to fever persistence (defined as fever beyond 72 h after initiating ALT) or 

positive blood or venous access port culture with the same phenotypic strain 

after the end of treatment. If at the time of patient death or port removal no 

relapse of related BSI had been observed, it was considered that the primary 

endpoint was not reached.

2.7. Statistical analysis

The baseline characteristics of the teicoplanin lock group and the vancomycin

lock group were compared by the Yates’ 2 test, the Fisher exact test or the T-

test, as appropriate. The Kaplan–Meier survival method was used to estimate the 

treatment outcome. The log-rank test was used to detect differences between the 
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two treatment groups. Cox regression analysis was performed to assess the 

influence of baseline or treatment variables on treatment failure. Data were 

evaluated by SPSS 14.0 package program (SPSS Inc., Chicago, IL). A P-value 

of <0.05 was considered statistically significant.

3. Results

In total, 90 patients were diagnosed with port-related bacteraemia. However, 28 

patients with port-related BSIs other than CoNS and 5 patients with polymicrobial 

BSIs were excluded. In addition, 13 patients were also excluded because of the 

presence of pocket or subcutaneous tract infection (10), unstable clinical status 

(2) or existence of a metastatic complication (1). Thus, 44 patients were 

diagnosed with CoNS port-related BSI and included in the study. Table 1 

illustrates that both treatment groups were similar with regard to baseline 

conditions: sex ratio (P = 0.08); presence of neutropenia (P = 0.72); use of 

parenteral nutrition through the port in the last 3 months (P = 1); and mean time 

from port insertion to first bloodstream-related infection (P = 0.16). The only 

significant difference between the groups was that the mean age of the 

teicoplanin lock group patients was 12 years more than those in the vancomycin

lock group (44.4 years vs. 56.7 years; P = 0.02).

All of the isolates were susceptible to vancomycin and teicoplanin. Vancomycin 

MIC50 and MIC90 values (minimum inhibitory concentrations for 50% and 90% of 

the organisms, respectively) were 0.5 mg/L and 2 mg/L during the first period and 
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0.5 mg/L and 4 mg/L during the second period, with no statistical differences. 

Similarly, there were no differences in teicoplanin MICs, with MIC50 and MIC90

values of 1 mg/L and 8 mg/L during the first period and 0.5 mg/L and 8 mg/L 

during the second period. Overall, treatment was successful in 39 (88.6%) of the 

44 episodes. Cure was documented in 22/27 patients (81.5%) treated with 

vancomycin locks and in 17/17 patients (100%) treated with teicoplanin locks,

with no statistically significant differences between the two groups (Fisher exact 

test, P = 0.13). Both the vancomycin locks and the teicoplanin locks were

administered over a mean time of 10 days (interquartile range 10–14 days). Of 

the 27 patients in the vancomycin lock group, 11 (40.7%) received an oral 

antimicrobial agent, 13 (48.1%) received an intravenous (i.v.) glycopeptide and 3 

(11.1%) received an i.v. antimicrobial agent other than a glycopeptide. Of the 17 

patients in the teicoplanin lock group, 8 (47.1%) received an oral antimicrobial 

agent, 6 (35.3%) received an i.v. glycopeptide and 3 (17.6%) received an i.v. 

antimicrobial agent other than a glycopeptide. No statistical difference (P = 0.29) 

was found between the two groups regarding the different agents or 

administration routes used.

At the end of the study follow-up the total cumulative port survival rate was 

85.8% (100% in the teicoplanin lock group patients compared with 77% in the 

vancomycin lock group) (Fig. 1). No significant differences were found in port 

lifespan between the two groups by the log-rank test (P = 0.06). In three of the 

five failures observed in the vancomycin lock group, the port had to be removed 
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for persistent fever after 72 h of treatment. Two of the patients had a positive 

blood culture with the same phenotypic strain, and in the third patient no blood 

culture was obtained. All three port cultures were positive with the same strain 

previously isolated. The other two cases were considered failures because of 

relapsing bacteraemia with the same phenotypic strain 7 days and 210 days, 

respectively, after finishing treatment. Follow-up was complete for 39 (88.6%) of 

the 44 patients. Two patients were lost to follow-up in the vancomycin lock group 

and three patients were lost to follow-up in the teicoplanin lock group. The 

median length of patient follow-up was 180 days (range 0–1204 days) in the 

vancomycin group, with five patients having <30 days follow-up, and 239 days 

(range 30–244 days) in the teicoplanin group, with one patient having <30 days 

follow-up.

To explore whether any variables were a predictor of treatment failure, age, 

gender, neutropenia, parenteral nutrition, time from port placement to infection, 

systemic or oral antimicrobial use, type and route of antimicrobial, antimicrobial 

used in the lock solution and fever during the first 48 h of treatment were

included in a Cox model as time-dependent predictors. The only significant 

predictor of treatment failure was fever after 48 h of treatment (P = 0.02). 

Patients who were febrile during the first 48 h of treatment were at an increased 

failure risk (33.7 times greater) than those that become afebrile during the first 48 

h.
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4. Discussion

To the best of our knowledge, this is the first study to compare vancomycin and 

teicoplanin as lock solutions for the treatment of CoNS port-related BSI. 

Moreover, this is the largest prospective study on the outcome of port-related 

CoNS BSI treated with ALT. The present study shows that in patients with a 

CoNS port-related BSI, the use of vancomycin or teicoplanin locks has an 

effectiveness of nearly 90%. Moreover, this study shows that teicoplanin locks 

reduce the failure rate to cure the infection from 18.5% to 0% compared with 

vancomycin locks. Differences were not statistically significant, although the P-

value was close to the level of significance (P = 0.06), possibly due the small size 

of the groups. Interestingly, the presence of fever beyond 48 h after beginning 

ALT was significantly associated with treatment failure. However, this finding is 

based on only three failure episodes.

The utility of antimicrobial locks in the treatment of long-term intravascular 

device-related BSIs has been suggested in a recent randomised, blinded, 

multicentre trial [9]. The overall cure rate in our study was 88.6%, which is in 

accordance with previous reports on the use of antimicrobial locks for the 

treatment of CoNS catheter-related BSIs [3,4]. Vancomycin is the most frequent 

antimicrobial used, although teicoplanin has also been used but with irregular 

results [10–12]. The antibiotic-lock technique with teicoplanin was systematically 

used in 24 patients with Staphylococcus epidermidis catheter-related sepsis 

during long-term parenteral nutrition [10]. The teicoplanin-lock technique 
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prevented short-term catheter removal, but a second infection occurred in five

cases. In two studies [11,12], teicoplanin locks were used in Gram-positive 

catheter-related infections in children. All infections were treated successfully and 

no catheters had to be removed. Wilcox et al. [5] showed that binding of

teicoplanin to siliconised polymers was, on average, four times greater than that 

of vancomycin. Carsenti-Etessi et al. [13] found that subinhibitory concentrations 

of teicoplanin decreased adherence of S. epidermidis to tissue culture plates, 

whereas vancomycin had no activity. Teicoplanin achieved a significantly greater 

reduction in the counts of S. epidermidis adhering to polyurethane and silicone 

catheters compared with vancomycin in an in vitro model [14]. In an experimental 

mouse model, Romano et al. [15] showed that S. epidermidis colonisation of 

teicoplanin-loaded catheters was inhibited. Lee et al. [16] showed that

staphylococcal biofilms were completely sterile after exposure to vancomycin (5 

mg/mL) for 5 days and teicoplanin (5 mg/mL and 10 mg/mL) for 7 days using an 

in vitro model. There is no current recommendation regarding the dosing of 

locking solutions; vancomycin concentrations of 0.05–83 mg/mL and teicoplanin 

concentrations of 4–133 mg/mL have been used. The different concentrations 

used in this study (i.e. vancomycin 2 mg/mL vs. teicoplanin 10 mg/mL) might play 

a relevant role on our results.

Our study has several limitations. The relatively small number of patients 

included makes it difficult to generalise the results obtained to the general 

population. However, port-related BSIs have a really low incidence, making 
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patient recruitment difficult. We have shown a non-significant trend in favour of 

teicoplanin locks, but a much larger study group is needed to determine whether

this trend is ‘real’. A clinical randomised trial would have been more suitable, and 

potential bias related to patient selection could have been avoided. We decided 

to include patients according to very strict criteria, which probably led to the 

exclusion of patients with real port-related BSIs but without fulfilling criteria; on

other hand, all included patients certainly had a port-related BSI. Besides, 

genotype studies of the isolated microorganisms were not performed and 

relapsing bacteraemia was assumed on the basis of phenotypic tests. Therefore, 

we cannot guarantee whether relapses were real relapses or re-infections. On 

the other hand, all patients included in this study were evaluated by the same 

staff, which ensures homogeneity in the diagnosis and management of the 

included patients. Despite these limitations, we believe that the reported data 

may be useful and serve as a basis to design future randomised clinical trials.

In conclusion, the present study shows that the use of teicoplanin locks, in 

addition to systemic antimicrobials, increased the cure rate from 81.5% to 100% 

and the port survival rate from 77% to 100% compared with vancomycin locks in 

the treatment of CoNS port-related BSI. In our study, presence of fever beyond 

48 h after starting treatment was associated with treatment failure. Further 

research into the effectiveness of ALT to treat CoNS port-related infections is 

warranted.
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Fig. 1. Treatment effectiveness curves according to treatment group.
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Table 1

Characteristics of patients included in the study

Patients with 

vancomycin locks (n =

27)

Patients with 

teicoplanin locks (n =

17)

Age [mean (S.D.)] (years) 44.4 (18.6) 56.7 (13.1)

Sex (n)

Male (%) 9 (33.3) 11 (64.7)

Female (%) 18 (67.7) 6 (35.3)

Time before infection [mean 

(S.D.)] (days)

338.5 (265.3) 226.2 (238.8)

Solid/haematological neoplasia

(n)

21/6 16/1

Neutropenia [n (%)] 7 (25.9) 3 (17.6)

TPN [n (%)] 3 (11.1) 2 (11.8)

ALT [mean (S.D.)] (h/day) 14.7 (5.7) 17.8 (7)

ALT duration (days)

Mean 10 10

IQR 10–14 10–14

Systemic antibiotic use [n (%)] 16 (59.3) 9 (52.9)

i.v. glycopeptide [n (%)] 13 (48.1) 6 (35.3)

i.v. antimicrobial other than a 

glycopeptide [n (%)]

3 (11.1) 3 (17.6)

Oral antimicrobial agent [n (%)] 11 (40.7) 8 (47.1)

S.D., standard deviation; TPN, total parenteral nutrition; ALT, antimicrobial lock 

therapy; IQR, interquartile range; i.v., intravenous.

Edited Table 1
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