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PROPHYLACTI CC ANTIB IOTIC S FOR PREVENTING EARL Y CENTRAL VENOUS 
CATHETERR GRA M POSITIVE INFECTIONS I N ONCOLOGY PATIENT S 

vann de Weterin g MD, van Woense l JB M 

Datee of most recent amendment: 31 July 20D1 
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Thiss review should be cited as: van de Wetering MD, van Woensel JBM. Prophylactic antibiotics for preventing 
earlyy central venous catheter Gram positive infections in oncology patients {Cochrane Review). Jn: The 

CochraneCochrane Library, Issue 1, 2004. Chichester, UK: John Wiley &Sons, Ltd. 

ABSTRAC T T 

Backgroun d d 
Long-termm tunnelled central venous catheters (TCVC) are increasingly used in oncology patients. Despite guidelines 
onn insertion, maintenance and use, infections remain an important complication. Most infections are caused by Gram-
positivee bacteria. Therefore antimicrobial prevention strategies aimed at these micro-organisms could potentially 
decreasee the majority of the TCVC infections. 

Objective s s 
Too determine the«fflcacy of administering antibiotics prior to insertion of a TCVC with or without vancomycin/heparin 
flushflush technique in the first 45 days after insertion öf the catheter to prevent Gram-positive catheter-related infections in 
oncotogyy patients. 

Searchh Strateg y 
Wee searched MEDLINE, EMBASE.and CENTRAL up to July 2001. Reference lists from relevant articles were 
scannedd and conference proceedings were hand searched. The authors of eligible studies were contacted to obtain 
additionall information. 

Selectio nn Criteri a 
Wee selected randomized controlled trials giving prophylactic antibiotics prior to insertion of the TCVC, and trials using 
thee combination of an antibiotic and heparin to flush the TCVC in oncology patients. 

Dataa collectio n and analysi s 
Twoo reviewers independently assessed the studies for inclusion, extracted tine data and assessed the quality. 

Mainn Result s 
Wee included eight trials totalling 527 patients. Four reported on vanDomycin/teicoplanin prior to insertion of the TCVC, 
andd four reported on antibiotic flushing combined with heparin. The overall effect of an antibiotic prior to catheter 
insertionn decreases the number of Gram-positive TCVC infections (odds ratio [OR] ~ 0.55,95% confidence interval 
[CI]] 0.29 to1 04). Given an expected infection rate of TCVC during the first 45 days of up to 30% this OR implies that 
thee number needed to treat (NNT) will be 10 (95% CI 4 to13}, this means vancomycin needs to be given to 10 patiënte 
too prevent one TCVC infection. 
Flushingg the TCVC with antibiotics and heparin proved to be beneficial (OR = 0.35, 95% CI 0.16 -to 0.77). For 
intraluminall colonization tile baseline infection-rate is 15% which leads to a NNT of 13 (95% CI 5 to 23). 

Reviewers ''  conclusion s 
Bothh interventions lead to a positive overall effect but should be considered with care due to the small number of 
studies.. Depending on tine baseline TCVC infection rate it is justified to administer antibiotics prior to the TCVC 
insertionn or to flush the catheter with a combination of an antibiotic and heparin, if the catheter-related Infection rate is 
high. . 

Thiss review shoul d be cited as: 
vann de Weterin g MD, van Woense l JBM Prophylactic antibiotics for preventing early central venous catheter Gram 
positivee infections in oncology patients (Cochrane Review). In: The Cochrane Library, Issue 1, 2004. Chichester, UK: 
Johnn Wiley & Sons, Ltd. 
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BACKGROUN D D 

Patientss who are treated for cancer need adequate venous access because of the frequent use of chemotherapy, 
requirementss of intravenous fluids, blood products etc. To limit discomfort of short-term venous access long-term 
tunneledd catheters are nowadays used in more than two thirds of paediatric and adult cancer patients (Ingram 
1991;; Groeger 1993). However, the use of long-term tunnelled catheters is limited by the risk of blood clot 
formationn as well as infections. This risk ranges from 1.4 (Press 1984) to 2.2 (Groeger 1993) infections per 1000 
catheterr days. About one third of patients experience ah episode of infection while having the TCVC in place. The 
organismss cultured are Gram-positive organisms (70%), Gram-negative organisms(15%) fungal organ!sms(8%) 
andd anaerobic organisms(7%). 

Thee adherence to and colonization of TCVC with micro-organisms is facilitated by the formation óf a very thin 
biofilmm inside the catheter lumen. This process is influenced by several factors such as the production of 
fibroglycocalyxx [extracellular slime) by coagulase negative staphylococci. In addition, the host reaction to the 
TCVCC results in the formation of a thrombin sleeve rich in clotting factors such as fibronectin* fibrinogen, and fibrin 
whichh contributes to the formation of the biofilm (Darouiche 1999). This means that adequate antibiotic treatment 
mayy lead to resoivence of the TCVC infection only in certain cases (i.e. when caused by coagulase negative 
staphylococci)) whereas in other cases (i.e. when caused by pseudomonas, staphylococcus aureus, or fungi) this 
willl be much more difficult to clear and therefore removal of the catheter is necessary. 

Thee organisms responsible for catheter colonization and infection come from four sources: the skin, the catheter 
hubb (the part through which the catheter is tunnelled under the skin), haematogenous seeding (infections 
originatingg outside the catheter can reach the TCVC via the bloodstream) and contamination of the intravenous 
fluidss given to the patient (tor instance intravenous total parenteral nutrition) (Farr 1995). 

Earlyy catheter infections (infections that develop within 45 days after placement of the catheter) are mostly due to 
organismss from the skin insertion site. After 45 days the catheter hub becomes a far more important source of 
infectionn (Shaul 1998). Because of the increased chance of early catheter infections within days of placement, 
internall guidelines were developed to prevent these infections, such as: 
a)) aseptic technique of insertion of the catheter, 
b)) protocols for care and handling of the catheter, 
c)) adequate information to all who handle the catheter, 
d)) restriction on the number of interruptions of the catheter (the number of times per day one is allowed to open 
thee catheter, to give medication or to draw blood) 

Despitee international guidelines that have been developed by Hospital Infection Control Practices Advisory 
committeee (CPAC 1990) about 15-20% early TCVC infections are still seen. It has been shown (Lim 1993) that 
thee incidence of Gram-positive infections is increasing. The increase is probably due to two factors: 
1)) an increase in the use of central venous catheters (mainly Hickman/Broviac catheters). 
2)) the use of high-dose chemotherapy, which destroys the normal mucosal protective barriers of the upper 
respiratoryy tract and the gastrointestinal tract. 

Thereforee reduction of Gram-positive infections by introducing antibiotics in an early stage may be effective to 
decreasee specific catheter-related bloodstream infections. Antibiotics can be introduced in two ways, either prior 
too the insertion of the catheter, or by flushing the catheter with a combination of an antibiotic and heparin during 
thee life-span of the catheter. 
Itt is known that the risk of infections is lower in internal eve's (ports) than in external devices (Broviac or Hickman). 
However,, it has been shown that this difference only becomes significant after more than one year of catheter use 
andd therefore data on different tunnelled eve types were pooled in this analysis. The risk of infection is greatest 
duringg the first 100 days after placement (Salzman 1995; Wurzet 1988). 

Thiss systematic review assesses the effectiveness of prophylactic antibiotics in the prevention of early Gram-
positivee catheter related infections, when the risk of infections is greatest. The importance of the first 45 days 
allowss us to cover the induction period of chemotherapy. This is the time-period that many manipulations of Hie 
TCVCC are necessary because of the intensity of the chemotherapy. For this reason both internal and external 
tunnelledd central venous catheters could be included in the review. 

Inn reviewing the papers both adults and children were included, as the adult patient is comparable to the 
paediatricc patient as far as interpreting infections in central venous catheters. 
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OBJECTIVES S 

Too determine the efficacy of administering antibiotics prior to insertion of a tunnelled central venous catheter with 
orr without vancomycin/heparin flush technique in the first 45 days after insertion of the catheter to prevent Gram-
positivee catheter-related infections in cancer patients. 

CRITERIAA FOR CONSIDERING STUDIES FOR THIS REVIEW 

Typess of studies 

 Randomized controlled trials (RCTs) comparing placebo versus antibiotics prior to insertion of the 
catheterr to reduce Gram-positive infections rotated to the catheter 

 RCTs comparing the heparin flush technique versus the antibtotic/heparin flush technique to reduce 
Gram-positivee infections due to catheter related infections s 

 RCTs combining the two interventions 

Typess of participants 
Patientss with cancer (both adults and children) who will have a tunnelled central venous catheter inserted and are 
likelyy to receive chemotherapy causing episodes of neutropenia, with increased risk of infection. 

Typess of intervention 

 Drug interventions 
 Administering antibiotics prior to catheter insertion 
 Adding an antibiotic to the normal heparin flush technique 

Typess of outcome measures 
Thee major outcome indicator is bacteraemia due to central venous catheter infections. 
Proxyy measures are the frequency of exit-site infections and tunnel-infections. 
Thee time frame for assessment of outcomes within a study should be stated, (establishing when the catheter 
relatedd infection occurred from the time of insertion). 

Definitionss (Mermel 2001): 
Infectionss related to the catheter should be defined as follows: 
'exit-sitee infections: Evidence of cellulitis around the extt site, diagnosis can be made by inspection. If quantitative 
cufturingg in the laboratory is present then quantitative cufturing of the skin or of the subcutaneous catheter 
segmentt may be helpful. An exit site infection may occur with or without a bloodstream infection, 
"tunnell infection: This involves spreading cellulitis overlying the tunnel tract of subcutaneously tunnelled-
catheters.. There are signs of inflammation along the tunnel tract and there is tenderness to palpation over the 
tunnell tract 
Definitee catheter infection: 
** Isolation of the same organism from percutaneous blood culture and from One of the following: 
a)) exudate at the catheter exit site 
b)) a semiquantitative catheter segment culture (but this requires catheter removal) 
c)) quantitative blood culture with recovery of at feast five fold higher colony count from blood obtained through the 
catheterr than from a percutaneous blood culture. 
** Catheter-related infection can also be defined when there is a temporal succession of catheter flushing, onset of 
chillss and fever and a positive blood culture, then this is highly suggestive of a catheter-related infection 
Inn addition, a short time to posifivity of the btoodculture is suggestive of a catheter-related infection; this method 
makess use of continuous blood-cutture monitoring and compares the differential time to positivity for qualitative 
culturess of blood samptes drawn from the catheter and a peripheral vein. 

SEARCHH STRATEGY FOR IDENTIFICATION OF STUDIES 

See:: Cochrane Gynaecological Cancer Group search strategy 

MEDLINEE and EMBASE search was done for the years 1966-2000 and a search of CENTRAL on the Cochrane 
Libraryy {Issue 4, 2000) was done. 
Searchh terms: {Broviac OR Port-a-cath OR Hickman OR exp catheterizatran.central venous}, AND :{prophylactic 
antibioticss OR vancomycin OR teicoplanin} AND {exp oncolog? OR cancer OR malignancy OR neoplasm} AND 
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{infection.expp OR infection prevention OR gram-positive). 
andd second search : {Broviac OR Port-a-cath OR Hickman OR exp catheterization.cehtral venous}, AND 
:{prophytacticc antibiotics OR vancomycin OR teieoplanin} AND {exp oncolog? OR cancer OR malignancy OR 
neoplasm}} AND {operative surgical procedures} 
CENTRALL on the Cochrane Library was searched using the same terms. 
Informationn about trials not registered in MEDLINE or the Cochrane Library was located by scanning the 
referencee lists of the found articles. 
Inn addition we handsearched the following conference proceedings: SIOP 1995-2000 (International Society for 
Paediatricc Oncology), MASCC (Multinational Association of Supportive Care in Cancer) 1995-2000, ASCO 
(Americann Society of Clinical Oncology) 1995-2000, ICAAC (Interscience Conference of Antimicrobial agents and 
Chemotherapy)1995-20Ö0. . 

METHOD SS OF THE REVIEW 

Identificationn of studies meeting the eligibility criteria was performed independently by two reviewers (MvdW, 
JvW). . 
Decisionss on which trials to include was based on the methods section of the trial. Data-extraction included, the 
patientt group involved, the intervention described, the outcome assessed, and the analysis done. 
Thee methodological quality was initially assessed using the Jadad criteria, (blinding of randomization, inclusion 
andd exclusion criteria, intervention performed, and outcome looked at), thereafter scored using theTulder criteria 
(Tulderr 1997), including assessment of the quality of randomization, blinding and analysis. Authors were 
contactedd for additional information where necessary. Disagreements were resolved by discussion between the 
reviewers. . 

Allocationn concealment was assessed using the scale set out In the Cochrane Collaboration Handbook for 
Reviewerss (Cochrane Handbook), 
Gradee A) Adequate: Some form of centralised or pharmacy controlled randomization scheme, or the use of 
precededd identical containers administered sequentially to patients or the use of sequentially numbered sealed 
opaquee envelopes. Alternatively using an on site computer with a tocked file which could only be accessed after 
enteringg participant details or a mixture of these approaches, including innovative schemes, provided mat the 
methodd appears impervious to allocation bias 
Gradee B) Uncertain:When only terms such as lists Or tables or sealed envelopes or randomly assigned were 
mentionedd in the text, or any trial where intervention or placebo assignments were mentioned without specifying 
thee method of allocation. 
Gradee C) inadequate: When alternation, date of birth, case record, day of the week, enrolment order etc were 
used,, or when an open system of random numbers or assignment weree used. 

Thee studies were divided into two groups which were analysed separately. 
1:: prophylaxis with antibiotics at insertion of the central venous catheter versus no prophylaxis 
2:: vancomycin/heparin flush technique versus only heparin flush technique 
Statistics: : 
Thee outcomes were weighted by inverse variance. Besides the fixed effect mode! the random effect model was 
usedd to calculate the effects because the included studies were heterogenous in design, intervention and study 
population.. The number of catheter related infections was used as the primary endpoint. Results are presented 
withh 95 % confidence intervals (CIs). 

DESCRIPTIONN OF STUDIES 

Wee identified 11 studies. Three studies were excluded. One study was excluded because it involved only 
neonatess (Ocete 1998) andd two studies were excluded because non-tunnelled catheters were used (Raad 1998; 
Carratalaa 1999). , 
Off the eight included studies, four addressed the administration of antibiotics prior to insertion of the catheter 
(Vassilomaniakiss 1995; Lim 1993;Ranson 1990, Ljungman 1997), and four studies addressed flushing the 
catheterr with the combination of vancomycin and heparin {Rackoff 1995; Schwartz 1990; Barriga 1997; 
Henricksonn 2000). Thé total number of patients in the eight included studies was 527, four studies were done in 
aduttss (n=252), three studies in children (n=192), and one trial combined children and adults (n=83). 
Noo extra information was obtained from the conference proceedings. In Table 04 all abstracts on central venous 
catheterss and infection rates have been summarized to give information on the rates of infection in the different 
units.. This may be important in interpreting the results of the included studies. 
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METHODOLOGICALL QUALITY 

inn six studies the method of blinding was adequately described and two studies were not adequately blinded. 
Initiallyy in one study randomization was performed but later all patients were included in the experimental group. 
Inn our analysis we only used the first part of the study when randomization was performed {Vassilomaniakis 
1995).. (n the second study an open randomization was performed and the study was stopped at interim analysis 
(Ljungmann 1997). Due to the poor internal validity of the latter study in comparison to the three other studies 
includedd two analyses are presented. 

Eligibilityy criteria 
Alll studies described the eligibility criteria sufficiently. All the studies excluded patients already receiving 
vancomycin,, or other systemic antibiotics and selective gut decontamination use was allowed (that is the use of 
orall antibiotics starting before a neutropenic episode is expected in which tine potentially pathogenic aerobic 
organismss are eliminated without affecting the non-pathogenic anaerobic organisms). One study onty included 
patientss not neutropenic at the start of the study. The others did not specify this aspect at the start of the study but 
specifiedd that these patients would become neutropenic due to their disease. AB paediatric studies specified 
childrenn to be less than 20 years of age. All studies specified the catheter used (in all studies a Hickman catheter 
wass used, double or single-lumen) 

Treatmentt allocation: 
Inn five out of eight studies the treatment allocation was concealed (Grade A as described in the methodological 
qualityy of the studies). Two studies used a quasi-randomtzation method (Grade B, Vassilomaniakis 1995; Lim 
1993),, and one study did not specify ttie method of randomization (Ljungman 1997) In all studies the index 
interventionn and control intervention was explicitly described. In three out of eight trials the participants were not 
blindedd to the treatment (Vassilomaniakis 1995; Ltm 1993; Ljungman 1997). In four out of eight trials the outcome 
assessorr was not blinded to the intervention (Vassilomaniakis 1995; Ranson 1990; Lim 1993; Ljungman 1997). In 
twoo out of eight trials the outcome measures were not clearly stated (Vassilomaniakis 1995; Ranson 1990). 

Seee additional tables for the criteria Hst for the assessment of the methodological quality of included studies 
(Tulderr 1997); Table 01 gives these criteria, Table 02 the internal validity scores and Table 03 the external validity 
scores. . 

RESULTS S 

Comparisonn 1: The four studies evaluating antibiotic prophylaxis before insertion of the central venous catheter 
weree pooled (Vassilomaniakis 1995; Lim 1993; Ranson 1990; Ljungmann 1997). in two studies teicoplanin and not 
vancomycinn was used as the intervention before insertion of the catheter (Lim 1993; Ljungman 1997). Since we 
aimedd to review the prevention of Gram-positive TCVC infections and both vancomycin and teicoplanin are 
giycopeptides,, that are active against Gram-positive bacteria we felt it was felt acceptable to pool these data. 
Thee odds ratio under a fixed effect model was 0.55 (95% CI 0.29 to 1.04). Because of heterogeneity the random 
effectt model was applied resulting in an OR of 0.54 (95% CI 0.17 to 1.74). 

Too interpret the results knowledge of the baseline infection rate of the TCVC is important. With this knowledge 
onee can derive Ore number needed to treat from the odds ratio (Cochrane Handbook (appendix 8b)) If the 
catheterr related infection rate approaches 15% an OR of 0.55 will give a NNT of 18 (tilts means vancomycin 
shouldd be given to 18 patients to avoid one catheter related infection). If the catheter related infection rate is 30 % 
vancomycinn should be given to 10 patients to prevent one catheter related infection. The overall effect favours 
treatmentt with an antibiotic prior to insertion of the catheter, although the catheter related infection rate is of 
importance. . 
Excludingg the study of Ljungman because of poor internal validity, the OR under a fixed effect model was 0.46 
(95%% CI 0.24 to 0.91). The NNT wilt then range from eight to 20 patients. 

Comparisonn 2; Thé four studies using vanco/heparin flush method compared to heparin only flush (control) were 
pooledd (Schwartz 1990; Rackoff 1995; Barriga 1997; Henrickson 2000). There was no heterogeneity in the patient 
groupss included. Ail were oncology patients who needed chemotherapy, mainly children. 
Statisticall results showed using the fixed effect model an OR of 0.35 (95% CI 0.16 to 0.77). Using the random 
effectt model the OR was 0.39 (95% CI 0.16 to 0.95). If the risk of a catheter related sepsis is 10% then the NNT 
too prevent one catheter related infection will be 17, if this risk is 20% then the NNT is nine. The overall effect 
favourss treatment with an antibiotic In the flush solution to prevent catheter related infections, although the 
catheter-relatedd infection rate is of importance. 
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DISCUSSION N 

1:: To assess the effect of antibiotics before insertion of the catheter. 
Studyy design and methodology of the four included studies were sufficient to pool and analyze the data. The 
studyy of Vassitomaniakis 1995 was the most difficult to interpret because of the initial randomization followed by 
treatingg all participants with antibiotics before insertion of the catheter. The combined overall EER (experimental 
eventt rate) and the CER (the control event rate) were 14.8% and 24.6% respectively. Depending on the 
backgroundd tunnelled catheter related infection rate that ranges from 10% to 30% the NNT will range fromlO 
to188 patients. 
Iff the risk of infection is high (for instance neutropenic patients and/or patients on induction therapy for 
haematologicall malignancies (cancer of the blood) one should consider giving antibiotics prior to insertion of the 
catheter,, in this group of patients the skin insertion site is the source of introducing vancomycin-sensitive 
organismss (VCO). Prevention of infection at this level will decrease morbidity in these patients. 

2:: To assess the effect of antibiotic flushing of the catheter. 
Designn and methodology of the four included studies were sufficient to pool and analyze the data,Two studies 
(Schwartzz 1990; Rackoff 1995) had relatively small groups of patients. Henrickson 2000 and Barriga 1997 
includedd larger groups of patients. The combined overall EER (experimental event rate) and the CER (control 
eventt rate ) were 8.6% and 18.8% respectively. Barriga 1997 pointed out that intraluminal colonization of central 
venouss catheters with microorganisms probably occurs mainly during non-neutropenic episodes, whereas during 
neutropeniaa other sources of infection play a major role, like the gastro-ihtestinal tract. Depending on the 
incidencee OfTCRS (ranging from 5 to15%) the NNT ranges from 13 to 23 patients. 

Inn both cases vancomycin/teicoplanin prior to insertion of the central venous catheter and vancomycin/heparin 
flushingg of the central venous catheter may develop the problem of bacterial resistance to vancomycin. With the 
dosess flushed this seems unlikety as the dose is so small it does not distribute systemically (25 microgram/ml 
usingg 3 mis). As for the antibiotic prior to insertion of the catheter, this involves only one or two doses, and if 
qualifyingg the definition that only certain patients will receive this treatment it does not Imply a danger of 
developingg resistance. 

REVIEWER'SS CONCLUSIONS 

Implicationss for practice 
Bothh interventions were effective in preventing Gram-positive tunnelled catheter related infections but the 
analysess should be considered with care due to the small number of studies. 
Iff the tunnelled central venous catheter infection rate is expected too be high, then it Can be justified to use 
antibioticss prior to insertion of the central venous catheter, or to flush the central venous catheter with a 
combinationn of an antibiotic and heparin. 

Implicationss for research 
Ass indicated it would be useful to know In which risk groups one would implement the Interventions. Although 
somee of the included studies stratified risk groups, none analyzed these separately because of small numbers. 
Thereforee a multicentre RCT answering the question of whether the above interventions are justified in the 
specificc risk groups is of extreme importance. 
Thee future direction could be coating of longterm tunnelled central venous catheters with antibiotics compared to 
thee above interventions to decrease Gram-positive catheter related infections. 
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TABLE S S 

Characteristicss of Included studies; 

Study y 

Methods s 

Participants s 

Interventions s 

Outcomes s 

Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

Interventions s 

Outcomes s 

Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

Interventions s 

Outcomes s 

Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

interventions s 

Outcomes s 

Barrtgal99 7 7 

doublee blind randomization 

n=833 adult and paediatric patients various malignancies, mainly leukaemia, 143 febrile 
episodess recorded 

vancoo vs heparin flush (25 ug/ml vanco and 25 units/ml hep 

'bacteraemia a 

"Vanco-sensitivéé organism bacteraemia 

aa difference was stated in neutropenia and nonneutropenia 

A A 

Henrfcksortt 2000 

doublee blind randomization 
stratifiedd for riskgroups 

n=1266 paediatric patients (44% ALL, 40% solid, 7 % BMT) There were 153 assessable 
TCVC C 

vancoo versus heparin flush(25 ug/ml vanco and 100 unite/ml hep 

^exit-sitee infection 
a a 

*timee to first infection 

thee third group included vanco-heparin ciprofloxacin 

quantitativee cultures were done 

Llm199 3 3 

methodd of randomization not dear 

n=888 adult oncolology patients, haematologtcal malignancies 

baselinee characteristics reported- no sig.drfference 

teicoplaninn before insertion 400 mg before insertion catheter vs control 

*soft-tissuee infection 
*catheterr related sepsis 

alll episodes of CHS occurred in patients who were neutropenic 

B B 

Ljungrna nn 1997 

methodd of randomization not ctear 

n=666 adult oncology patients, BMT and leukemia patients 

tejcopianinn prior to insertion and 24 hrs after insertion 

'bacteraemia a 
*exit-sitee infection 

177 7 



Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

interventions s 

Outcomes s 

Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

Interventions s 

Outcomes s 

Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

Interventions s 

Outcomes s 

Notes s 

Allocation n 
concealment t 

Study y 

Methods s 

Participants s 

Interventions s 

Outcomes s 

Att interim analysts the preset efficacy could not be met therefore study stopped 

B B 

Rackk off 1995 

doublee blind randomization 

n=555 paediatric patients, one centre (total group was 63 patients , 8 were receiving TPN 
Analysiss was done on the oncology patients only 

vancoo versus heparin flush 
(255 ug/ml vanco and 100 units/ml heparin) 

"bacteraemiaa with a vanco sensitive organism 
*timee to first infection 

Ransonn 1990 

doublee blind randomization 

n=9SS adult patients 
A)) N=48 and 35 catheters, acute leukemia and BMT) 
B)) N= SO and 37 catheters (solid tumor) 

vancomycinn vs control (2 doses one prior to insertion,, one after positioning of the 
catheter r 
5000 mg vanco) 

"catheterr related sepsis in first 30 days 
*tunnell sepsis 
*CNSS bacteraemia 

Schwartz199 0 0 

Doublee bund randomization 

n=455 paediatric patients 

vancomycinn versus heparin flush(25 ug/ml vanco and 100 units/m 

'bacteraemia a 
(quantitativee culture) 
"timee to first inf. 

statisticss on the number of children not catheters 

quantitativee blood cultures 

A A 

Vsssllomanlaki ss  1995 

Randomizationn by cards in closed envelopes, 

n=400 adult patientei 

vancomycinn vs control 
(vancoo in 3 doses of 500 mg 1 hr prior to insertion, 6 and 12 h afterwards) 

"exit-sitee infection 
*cvcc related bacteraemia 
*Gram+infections s 
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Notes s onlyy initially randomized 

Allocationn B 
concealment t 

Vss = versus 
CRSS = Catheter related sepsis 
BMTT ~ Bone marrow transplant 
TCVCC = Tunneled central venous catheter 
TPNN = total parenteral nutrition 
CVCC = central venous catheter 
vancoo ~ vancomycin 
hepp = heparin 
ALLL = acute lymphoblastic leukaemia 
mgg = milflgram(s) 
ugg = microgram(s) 
mll  = mill«ttre(s) 
nn = number of participants 

Characteristic ss of exclude d studie s 

Carratalaa Adult haematotogy patiënte with non-tunnelled CVC's received 10U heparin per ml (n=57)or10U 
19999 heparin+ 25 ug. vancomycin per ml (n~60) allowed to dwell in catheter 1 hour every 2 days. 

Catheter-relatedd bacteraemia in 7% of patients in control group, end 0% in experimental group 
(p=0.05). . 
Mainlyy excluded because non-tunnelled catheters. 

Ocetee Single centre trial 2 groups. Control group - 61 newborns, experimental group 85 newborns, all 
19988 receiving a central catheter (umbilical artery, umbilical vein and/or silastic). The study group 

receivedd prophylactic vancomycin 25 ug/ml. AU patiënte received parenteral nutrition. Results CNS 
21/611 in the control group and 19785 in the vancomycin group <p<0.05). The patient group is not the 
groupp studied in this review. Methods of the study poor. Not specified how often the prophylactic 
vancoo was given. Clinical criteria were used to determine if the rieonate was infected, then 
peripherall and central cultures were done. Not specified if quantitative or qualitative cultures were 
done.. Trial not Winded, no tunnelled catheters used, no appropriate patient group 

Raadd Crossover study: 26 patients with melanoma on IL2 treatment enrolled. All patients received a 
19988 double lumen non-tunnelled silicone catheter in subclavian vein. Patients randomized to receive 

prophylacticc antibiotics novobiocin 500 mg + rifampin 300 rng orally. Significant results 41% in 
controll group catheter related bacteraemia and 6% in experimental group, excluded because of 
non-tunnelledd catheters. 
Veryy specific group with high incidence of infection, not representing the group aimed at in this 
Cochranee review. 

ADDITIONA LL TABLE S 

Tablee 01 Criteri a lis t for the assessmen t of methodologica l qualit y of include d studie s 

Itemm IÖ 

patient t 
selection n 

Descriptio nn tmptetMAtattö n 

Note:: alt criteria were scored yes(+},no(^ or donl know 

Weree the eligibility criteria Patient inclusion/exclusion criteria must have been described 
specified?? appropriately according to the reviewer 
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b1 1 

b2 2 

intervention n 

d1 1 

d2 2 

wass a method of 
randomizationn applied? 

wass the treatment allocation 
concealed d 

weree the groups similar at 
baselinee with regard to the 
mostt important prognostic 
indicators? ? 

wass the experimental 
interventionn explicitly 
described d 

wass the control intervention 
explicitlyy described 

e e 

f f 

outcome e 
measurement t 

g g 

h h 

i i 

weree co-interventions 
avoidedd or similar for all 
groups s 

wass the patient blinded for 
thee intervention 

wass tile outcome assessor 
blindedd to the intervention? 

weree the outcome measures 
relevant? ? 

weree complications 
described? ? 

statistics s 

m m 

n n 

wass the drop-out loss to 
followw up described and 
acceptable? ? 

wass a follow up 
measurementt performed 

wass the timing of tfie 
outcomee similar for all 
groups? ? 

wass the sample size 
describedd for each group? 

didd the analysis include an 
intentionn to treat analysis 

weree point estimates and 
measuress of variability 
presentedd for the primary 
outcomee measures? 

AA random (unpredictable) allocation must have been applied 

Allocationn should have been performed by an independent 
personn not responsible for determining eligibility for inclusion. 

groupss must be similar at baseline with regard to at least three 
off the four prognostic indicators of age sex duration of 
symptomss and value of main outcome measures 

adequatee description of the experimental intervention so that 
treatmentt can be replicated 

adequatee description Df the control intervention so that 
treatmentt can be replicated 

co-interventionss should either have been avoided in the trial 
designn or be similar in the 2 groups 

adequatee information about blinding must have been provided 

Adequatee information about blinding must have been provided 

att least one of the following outcome measures must be 
included:: catheter related sepsis, exit infections, tunnel 
infectionss and time to first Infection 

anyy adverse events should be noted 

includedd patients who did not complete the follow up period or 
weree not included in tne analysis should be described, if the 
percentagee of drop outs is less than 20% then a ' +' is scored 

outcomee assessment after randomization 

Timingg of outcome assessment shouid have started from the 
momentt of treatment allocation and be identical for ail 
interventionn groups and all important outcome measures 

samplee size shouid have been presented for each group at 
randomizationn and for the most important outcome measures 

forr all randomized patients the most important moments of 
effectt measurement should have been reported 

Forr continuous data mean* median, standard deviation with 96 
%% confidence interval should be presented. For nominal and 
ordinall outcomes the number of patients to whom the outcome 
measuree applies and the total number of patiënte must be 
presented. . 

Tablee 02 interna l validit y scores(b1 lb2lc,etf,gJ Il,n) 

referenc ee b l b2 

Vassilömaniakiss 1995 + 

jj  I 

+ + 
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Ransonn 1990 + 

Limm 1993 + 

Barrigaa 1997 + 

Rackofff 1995 + 

Schwartzz 1990 + 

Henricksonn 2000 + 

Ljungmann 1997 + 

Tablee 03 External Validity (a, d1, d2, h, I, k,, m,o) 

++ + + +? 

++ + - +? 

++ + * + 

++ + + + 

++ + + + 

++ + + + 

Referenc e e 

Vassilomaniakiss 1995 

Ransonn 1990 

Urnn 1993 

Barrigaa 1997 

Rackofff 1995 

Schwartzz 1990 

Henricksonn 2000 

Ljungmann 1997 

Tablee 04 Abstracts congresses 

d11 d2 h I k 

++ + +? - + 

++ + + ? - + 

++ +  + 

++ + + + 

StOP P 

19977 Ö-54: 
Retrospective,, 149 
portss in 135 patients 
8%% infected, CNS 
majorityy of infections. 

19977 P-227: 
Retrospective. . 
511 catheters in 37 
patients s 
Clinicallyy significant 
infectionn 12.2 per 
10000 catheter days 
(CNS) ) 

19977 0-65: 
prospective e 
randomizedd trial 
Teicoplaninn induction 
MX MX 
255 patients, 25 
patientss no 
teicoplanin,, no 
differencee in gram-
positivee organisms 

19977 P-259: 
retrospectivee study 
3555 children. 
Infectious s 

ICAA C C 

19955 J1: prospective 30 
adultss CVC inserted 
CMSS isolated from 5 out 
off 30 catheter tips. 

19955 J2: retrospective. 
9644 catheters in 837 
patients.. Infection 12.7% 
.1.266 per 1000 catheter 
days. . 

19955 J10:151 patients 
weree randomized to new 
hubb connector n=78 or 
standardd connector n=73 
CNSS infection exp arm 
4%% contrdarm 16% 

19966 J-59: prospective 
randomizedd trial. 21 
insertedd catheters in 
theatre** 20 in radiology. 

ASCO O 

1995:1723;; Risk of 
sepsiss associated with 
CVCC in children with 
leukemia.. The relative 
riskrisk of fever arid 
neutropeniaa is increased 
OR=1.33 (1.00-1.69) 

1995:1791: : 
complicationss of CVC. 
2733 devices The rate of 
catheterr related 
infectionss was 15.8% 
(95%% C111.6-20.6%) 
Mostt infections in 
leukemicc patients who 
weree neutropenic at time 
off insertion. 

1997:292:: Trends in 
bacteraemtaa in BMT 
patients.. In 5 years there 
weree 277 bacteraemic 
patients.. 254 Gram 
positivee most often CNS 
(53%) ) 

1998:221:1500 devices in 
aduftt pts 113 ports an 27 
externall catheters. 
Infectionss 12 (8%). 31 

WASCC C 

19966 129: retrospective: In 101 
patientss 97 single lumen and 7 
doublee lumen access ports 
implanted.. 6 cases of infection. 

1998:: 56: descriptive: skin and 
catheterr hub major sources of 
infection.. CNS can be treated 
withoutt catheter removal. Staph, 
aureuss complications resulted in 
catheterr removal. 

1999:0-35:: retrospective. 23 
patientss positive Staph, aureus. 
222 had CVO, 195 patients CNS 
positive,, 135 had a CVO. Study 
meantt to give insight into 
distributionn of Staphylococcal 
infections. . 

1999:: P-94:Effect of Tauroikfine 
inn treatment of device related 
bacteraemiaa a pilot trial. 8 
patientss with a device associated 
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complicationss 2.8 per CRS in 10 cases, devices were removed. 7 bacteraemia had Taurofin 
10000 catheter days, majority CNS infections due to infections, installed. Clinical signs of 

bacteraemiaa disappeared, blood 
culturess negative 

19988 U-98: 1996 J-103: continuous 
retrospectivee low dose vanco to 
5022 catheters in 368 prevent gram positive 
ptss infections. Low dose 
peroperativee vanco (2.5 mg/100 ml) in 
complicafionss TPN 
inn leukemia 2.5% and control group: 29 per 
inn solid tumours 100 infants 
0.8%% exp group: 5 per 100 

infantss CNS Infection 

20000 P-313: 
retrospective e 
322 cathetersCRS8.2 
perr 1000 
catheterdays,, in 55% 
CNS. . 
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GRAPHS S 

|| 01 vancomyci n versu s contro l I 

Outcomee title 

022 catheter related sepsis 

No.. of 
studies s 

No.. of 
participants s 

252 2 

Statistical l 
method d 

Oddss Ratio 
(Fixed)) 95% 
CI I 

Effect t 
size e 

0.55 5 
[0.29, , 
1.04J J 

022 vancomyci n flus h versu s hepari n flush  j 

Outcomee title , 

011 catheter related sepsis 

No.. of 
studies s 

4 4 

No.. of 
participants s 

275 5 

Statistical l 
method d 

Oddss Ratio 
(Fixed)) 95% 
CI I 

Effectt I 
size e 

0.35 5 
[0.16, , 
0.771 1 

033 vancomycin/teicoplani n versu s contro l j 

Outcomee title 

011 analysis öf vancomycln/tetcopianin prior to 
insertionn catheter excluding Uungman study, 
outcomee CRS 

No.. of 
studies s 

3 3 

No,, of 
participants s 

187 7 

Statistical l 
method d 

Oddss Ratio 
(Fixed)) 95% 
CI I 

Effect t 
size e 

0.46 6 
[0.24, , 
0.911 1 
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SYNOPSIS S 

Prophylacticc antibiotics or catheter flushing with vancomycin and heparin may hefp cancer patients at high risk of 
catheter-relatedd infections 

Patientss with cancer often need to be given drugs and other treatments intravenously, so are frequently fitted with 
long-termm tunnelled catheters. Infections sometimes occur. Evidence from randomised controlled trials shows it 
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mayy be useful to give prophylactic antibiotics prior to catheter insertion or to flush the catheter with combined 
vancomycinn and heparin, but microbial resistance may occur unless this practice is limited to high-risk patients. 
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GRAPHS S 

Review;;  Prophylacti c antibiotic s for preventin g «arty centra l venou s cathete r Oram positiv e Infection s in oncolog y patient s 
Comparison ::  01 vancomyci n versu s contro l 
Outcome ::  02 cathete r related  sepsi s 

Studyy Treatmen t Contro l Odds Ratio (Fixed ) Weight Odds Ratio (Fixed ) 
n/NN n/N 8 5 * Cl ( * ) 95S CI 

Limm 1963 7/43 16/46 g | : 506 0;36 [0.13.057 ] 

Uungmann t» 7 2/33 0/32 *  1.8 5,18 [0.24. 111.77] 

Ransonn 1880 8/36 0/36  28.1 1.00 [0.34,2.81 ] 

VAssflomanfaM ss 1886 1/16 5/11 * 21.S 0.08 [0.01.0.84] 

Totall  095% CI) 19/123 30/124 ~ ^ ^ B J » _ 100.0 0.55 [038,1.04 ] 
Testt  for heterogeneit y eh»-s<|Uare=6.o 7 df=C p=G.0868 
Testt  forovera H etfeot=-1.85p=0.0 6 

~A~A 1 t 5 10 

Favour ss treatmen t Favour s contro l 
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Review::  Prophylacti c antibiotic s forpreventln g tall y centra l venou s cathete r Dram positiv e infection s in oncolog y patient s 
Comparison ::  01 vancomyci n flus h versu s hepari n flush 
Outcome ::  01 cathete r related sepsi s 

Study y Treatnw t t 
rt/N N 

Control l 
n/N N 

Oddss Ratio (Freed) 
9 5 ** CI 

Weight t 

ae e 
17.6 6 

4.1 1 

25.6 6 

100.0 0 

Oddss Ratio (Fixsd ) 
9611 CI 

0.3*10.14.. 1.06 I 

0.300 [0.84. 2.58] 

2.000 [0.17.23.44] 

0.077 [0.00. 1.26] 

0.355 [0.10,0,77] 

Barrig aa 1997 

Henrickso nn 20CB 

Rackof ff  1085 

Schwart zz 1990 

7/38 8 

1/28 8 

2/26 6 

0/21 1 

18/44 4 

7/844 4-

1/27 7 

6/244 +

Total<9fl ** CI) }0mt 30/156 
Testt  for heterogeneit y chi>square=3.1 9 df=C o=0.3528 
Testt  for overal l effect=- 2 61 p=0U09 

.11 2 1 5 10 

Favour ss treatmen t Favour s contro l 

Review::  Prophylacti c antibiotic s for preventin g early centra l venou s cathete r Gram positiv e infection s in oncolog y patient s 
Comparison ::  03 vancoroyoinAelcoplani n versu s contro l 
Outcome ::  01 analysi s of vancomyoinfteicoplani n prio r to insertio n cathete r excludin g Uungman study , outcom e CR5 

Study y 

Urnn 1903 

Ransonn 1990 

SrtossBomantaki ss  1906 

Treatmvj t t 
n/N N 

7/43 3 

9/38 8 

1/18 8 

Contro l l 
n/N N 

9/36 6 

5/111 « 

Oddss Ratio (Fixed ) 
8SÏC1 1 

m m 

Weight t 
(It ) ) 

31.5 5 

288 a 

21.9 9 

Oddss Ratio (Fixed ) 
85** CI 

0.355 [0.13, 0.97] 

1.000 [0.34,2.01] 

0-0** [0.01. 0.84] 

T o t a l e d )) 17/95 30/92 
Testt  f or heterogeneit y chf-square?4.4 3 df*$ p=0,1093 
Testt  for overal l eff«ct*-2.2 3 p*0H3 

100.0 0 0.40(0.24,0.611 ] 

.11 .2 1 6 10 

Favour ss treatmen t Favour s contro l 
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