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INTRODUCTION GENERALE - RATIONNEL DE L’ETUDE

De nombreuses situations cliniques requiérent [l'utilisation de dispositifs veineux
centraux, que ce soit a court terme (réanimation par exemple), mais aussi a moyen ou
long terme (nutrition parentérale, chimiothérapie anti-cancéreuse, antibiothérapie longue
durée...). Ces cathéters sont pourvoyeurs d’une iatrogénie non négligeable, avec, en
premier lieu, des complications infectieuses et thrombotiques'™. L’incidence des
bactériémies secondaires aux infections de dispositifs veineux centraux « longue
durée » est ainsi estimée entre 2,8 et 14 épisodes/1 000 jours de cathéters®.

Classiquement, le traitement des infections de dispositifs veineux centraux nécessite
I'ablation de ce dernier. Mais cette ablation présente de multiples inconvénients :
manque d’accés veineux, morbidité non négligeable (notamment en cas de chambre
implantable, car I'ablation est une procédure chirurgicale), co(t lié a 'ensemble des
procédures de retrait et au remplacement du dispositif notamment. Inversement, la
conservation du cathéter pose le probléme de sa stérilisation, difficile a obtenir avec une
antibiothérapie systémique seule. En effet, sur matériel étranger, les bactéries adoptent
un métabolisme particulier avec une phase de croissance stationnaire et la création de
biofilm ; or l'efficacité des antibiotiques dans ces conditions est moindre, et de plus
fortes concentrations sont nécessaires a la bactéricidie. Partant de ce principe, Messing
et al.® ont proposé, en 1998, un traitement conservateur associant une antibiothérapie
systémique a un verrou local d’antibiotique, permettant d’augmenter la concentration
locale d’antibiotique et le temps de contact avec le catheter infecté. Depuis, de
nombreuses équipes ont utilisé cette technique en pratique clinique quotidienne, et,

malgré l'absence d’études cliniques de grande ampleur évaluant leur efficacité, les



traitements conservateurs figurent dans les recommandations internationales récentes
sur la prise en charge des infections de dispositifs veineux centraux" 2 7.

Malgré la fréquence et la gravité des bactériémies liées aux dispositifs veineux centraux
de longue durée, relativement peu d’études cliniques évaluent leur prise en charge en
situation clinique quotidienne ; les etudes évaluant l'efficacité et la sécurité des
traitements conservateurs associant une antibiothérapie systémique a un verrou local
d’antibiotiques sont encore plus rares.

Les objectifs de ce travail étaient donc: (1) d’évaluer la conformité aux
recommandations de la prise en charge des bactériémies liées aux dispositifs veineux
centraux dans la pratique clinique quotidienne, et notamment la pertinence de
I'utilisation de traitements conservateurs avec verrou local d’antibiotique, et (2)
d’analyser le pronostic de ces épisodes infectieux en fonction de la conformité de la

prise en charge aux recommandations.



Outcome of catheter-related bacteraemia according to compliance with guidelines:

experience with 91 episodes.

C. Wintenbergerl, 0. Epaulardl, V. Hincky—Vitratl, J.P. Brion', C. Reculez, P. Franc;ois3, J.P.

Stahll, P. Pavese'

"Infectious Diseases Department, Grenoble University Hospital, Grenoble, France
? Department of Microbiology, Grenoble University Hospital, Grenoble, France
3 Quality of Care Unit, Grenoble University Hospital, Grenoble, France and TIMC, UMR 5525

CNRS University Joseph Fourier, Grenoble, France.

(Article accepté pour publication dans « Journal of Hospital Infection »)



ABSTRACT

Background: Infection is a major complication associated with the use of central venous
catheters. Guidelines for medical management of catheter-related bacteraemia have been
published, but no study has assessed the appropriateness of physician practices.

Methods: The medical practices in cases of catheter-related bacteraemia (CRB) were
investigated in a university hospital over a period of 12 months and their management was
evaluated. All cases of positive blood cultures based on central venous catheter sampling were
analysed, and episodes of CRB were determined in this group of patients. Medical management
and patient outcome were analysed independently by two physicians.

Results: 187 cases of positive blood culture were recorded and 91 cases of CRB were analysed.
Systemic antimicrobial therapy was optimal in 56% of the episodes. In 51 episodes, catheter
salvage was attempted, for 29 with an indication in agreement with the guidelines but without
antibiotic lock therapy in 20 episodes. The overall medical management was appropriate in
41.8% of the episodes. The overall cure rate was 72.5%. CRB-related death occurred in 5.5% of
the episodes. Cure was associated with compliance to the guidelines (p = 0.03) and with
adaptation of the systemic antimicrobial therapy (p < 0.01). Conservative treatment success was
associated with compliance with the guidelines for the indication (p = 0.01).

Conclusion: Medical management of CRB did not closely adhere to the international guidelines.
CRB outcome was associated with the appropriateness of this management, particularly when

conservative treatment was attempted.

Keywords: central venous catheter, catheter-related bacteraemia, conservative therapy,

antibiotic-lock therapy.
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INTRODUCTION

An increasing number of patients require central venous catheters for a short or long period of
time. However, catheter use may be subject to complications, notably thrombosis and infections
' The incidence of long-term catheter-related bacteraemia (CRB) is estimated at 2.8—14

episodes/1000 catheter days **'2.

Despite this high frequency of CRB and the high morbidity of these infectious complications'*™"?,
only a few clinical studies with a small number of patients have focused on the management of
long-term CRB. Therefore, international guidelines" ’ were established with a weak strength of
recommendation, notably for the modality of conservative treatment.

CRB usually requires catheter removal, but the loss of an access vein, the need for a new
procedure to replace the catheter, and the cost of catheter replacement all argue in favour of
conservative therapy of infected lines when possible. However, catheter sterilisation without
removal is difficult to obtain. In 1988, Messing et al. ¢ described a conservative treatment for
CRB associating systemic antimicrobial therapy and antibiotic-lock therapy (ALT). Several

16-19

studies reported the use of ALT in daily clinical practice, and recent guidelines for the

127 suggest using ALT in several situations. However, the clinical

management of CRB
evidence supporting ALT use remains fragmentary.
The aims of this study were (1) to investigate the appropriateness of CRB management, in

particular the use of ALT in daily clinical practice, and (2) to analyse the outcome of CRB

according to compliance with the established guidelines.
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PATIENTS and METHODS

Study setting:

The study was conducted at the Grenoble University Hospital, a 2200-bed teaching hospital, with
approximately 105,000 admissions per year. Medical prescriptions are individual and
computerised in most departments, except the emergency and intensive care units where
prescriptions.

The local antimicrobial commission has produced local guidelines for CRB management (Figure

1), based upon recently published international guidelines " * ’

. These local guidelines are
available on the hospital intranet. Practical details of ALT prescription have been entirely
included in the prescription software to ensure optimal therapy prescription. Antibiotic-lock

solutions consist of 5 mg/ml vancomycin in NaCl 0.9 g/I. A fibrinolytic solution (urokinase) at a

concentration of 5000 TU/ml is added for implantable ports™.

Study design and patients:

This was a retrospective observational study. All episodes of positive cultures (bacterial and
fungal) of blood sampled on venous central catheters and implantable ports at our hospital were
analysed between 1 January 2007 and 31 December 2007. Infections of dialysis catheters were

excluded, because there were different local guidelines for their management.

Data collection:

For each case identified, data were collected on the patient and the septic episode, including the
patients’ medical history and specifically assumed risk factors for CRB*: immunosuppression,
solid cancer, haemopathy, parenteral nutrition or abdominal surgery. We also collected any

previous episodes of CRB. The type of central venous system and the date of and reason for its

12



implantation were noted. For each septic episode, all the microbiological and clinical features
and the paraclinical examinations carried out were analysed. Information on the patients’ medical
management, in particular systemic antimicrobial therapy, the use of an ALT and the modalities
of conservative treatment if provided; catheter removal and its reason were also collected, as was

the clinical and microbiological outcome up to the study end date (1 November 2009).

Infectious record assessment:

Two local infectious disease specialists analysed the data collected and determined the cases of
CRB among all bacteraemia cases. The Grenoble University Hospital microbiological laboratory
did not perform CRB diagnostic procedures such as quantitative blood cultures or the differential

time to positivity " *!

. Therefore, the diagnosis of CRB was retained if all of following criteria
were present: (1) positive blood culture in the central venous system, (2) clinical (fever) or
biological (increasing level of inflammatory markers) signs of sepsis, (3) compatible clinical
history and outcome, and (4) absence of other septic sites.

For each episode of CRB, the medical management, from diagnosis to therapy, was analysed,
specifically the adjustment of the theoretical indication for conservative treatment (in compliance
with local guidelines). The systemic antimicrobial therapy was considered optimal when the
treatment used, the posology and the duration agreed with the guidelines. When only posology
and/or duration were clinically acceptable, the antibiotic therapy was considered sub-optimal.
Other prescriptions were considered inappropriate. A conservative therapy was defined by
catheter preservation, with or without ALT.

Cure was defined as both clinical and bacteriological improvement: no further fever or septic
signs, negative culture of a blood sample from the central venous system (when it was not

removed) and of a peripheral blood sample, and the absence of relapse. Cure with catheter

preservation was defined by the association of cure and catheter salvage. Failure was defined by

13



the primary non-control of the infection (persistent fever, septic signs or positive blood culture
despite treatment). Relapse was defined as reappearance of bacteraemia caused by the same
organism with exactly the same antibiotic susceptibilities up to the study end date. When a

patient died up to the study end date, we looked for CRB involvement.

Statistical analysis:
Statistical analyses were performed using Statview” software (copyright® 1998, SAS Institute
Inc., USA). The chi-square test (or the Fisher exact test) was used to compare the distribution of

categorical variables. Differences were considered significant at p < 0.05.
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RESULTS

Population

We collected 187 episodes of bacteraemia in 165 patients. A diagnosis of CRB was retained for
93 episodes (in 82 patients). Clinical and treatment data were missing for two episodes;
consequently, 91 episodes (80 patients) were included in this study. Fifty-one (56%) involved
implantable ports and 39 (42.9%) central venous catheters.

Central venous systems were mainly implanted for chemotherapy (64.8%) and parenteral
nutrition (13.2%). Most patients had CRB risk factors: 70.3% had solid cancer or haemopathy,
49.5% were immunocompromised, 40.7% were receiving parenteral nutrition and 38.5% had

recently undergone abdominal surgery (Table I).

Infectious episode

Fever was the most frequent clinical feature (72.5%). Local signs (such as pain, erythema or pus
discharge at the catheter site) were observed in only 8.8% of the episodes. In three (3.3%)
episodes, no fever or local signs were present.

Seventy-four episodes (81.3%) involved only one pathogenic agent, 12 (13.2%) two, and five
(5.5%) three. The most common pathogenic agents were coagulase-negative Staphylococcus
species (CoNS), which accounted for 54.9% of the pathogenic agents, with a high rate of
methicillin resistance (79% of the CoNS). Staphylococcus aureus accounted for 8% of the
pathogenic agents and none was resistant to methicillin. The other pathogens involved were
Enterobacteriaceae (22.1%), Candida species (8%), nonfermentative Gram-negative bacilli

(4.4%), Streptococci spp. (1.8%) and Gram-positive bacilli (0.8%).
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Assessment of medical management:

As for diagnosis management, peripheral blood cultures were performed in 75 of the 91 episodes
(82.4%).

Systemic antimicrobial therapy was optimal in 56% of the episodes and inappropriate in 12.1%.
Sixty-eight (74.7%) episodes were treated with an association of antimicrobial treatments. In four
episodes, no systemic therapy was administered.

Conservative therapy was indicated in 37 episodes (40.7%). Catheter salvage was attempted in
51 episodes: without meeting the full criteria for 22. Twenty (39.2%) conservative treatments
were administered without ALT.

Thirty-one ALTs were administered, including 25 (80.6%) for implantable port infections. Of the
37 episodes where conservative treatment was indicated, only 19 (51.4%) had a conservative
therapy with ALT. In 12 of the 31 episodes treated with ALT, conservative treatment was not
indicated.

Overall medical management (systemic antimicrobial therapy and ALT as per the guidelines)

was adapted in 38 episodes (41.8%) (Table II).

Outcomes:

Cure was obtained in 72.5% of all cases. The overall mortality rate up to the end study date was
29.7%; the mortality rate due to the CRB analysed was 5.5%. Relapse was observed in seven
patients (7.7%), all immunocompromised and affected by solid cancer or haemopathy. Cure was
associated with the adaptation of overall medical management (p = 0.03) and with the adaptation
of the systemic antimicrobial therapy (both empirical treatment and adapted therapy after
bacteriological results) (p < 0.01).

Three cases of catheter infection thrombosis were observed: one associated with a S. aureus

infection and two with a CoNS infection. One case of infection-related pulmonary embolism due
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to S. aureus was noted. Three patients presented with infectious endocarditis: two due to
Candida species and one due to S. aureus; all died despite appropriate therapy.

In the 51 episodes in which catheter salvage was attempted, the cure rate was 62.7% and the cure
rate with catheter preservation was 35.3%. We noted six relapses (11.8%) and four deaths due to
CRB (7.8%). Catheter removal up to the end of episode was associated with cure (p < 0.01), and
initial catheter preservation was associated with relapse (p < 0.01).

When ALT was administered, the overall cure rate was 71%. When conservative treatment was
indeed indicated, cure was obtained in 78.9% (15/19) of the cases. Cure with catheter
preservation was observed in only eight episodes: in all of them, conservative treatment was
indicated. When conservative treatment was not indicated, cure was obtained in seven episodes
(58.3%), but the catheter was finally removed in all cases. We noted one relapse and one death
due to the CRB among the 12 episodes where ALT was administered but not indicated: both of
these episodes involved methicillin-sensitive S. aureus (MSSA) species.

In the 31 episodes treated with ALT, cure with catheter preservation was associated with

compliance with the guidelines for the indication (p = 0.01).
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DISCUSSION

To our knowledge, this series of 91 CRB cases was the first study evaluating the appropriateness
of CRB management in daily clinical practice and the largest study on the long-term outcome of
CRB. Indeed, with an original design, nearly 2 years of data were available to analyse the patient
outcome. In addition, most of the earlier studies on CRB focused on one population of patients:

23,24

intensive care unit patients*’, onco-haematologic patients™ **, children”, patients with acquired

27-29 .
. Here, the clinical

immunodeficiency syndrome®®, or patients with parenteral nutrition
management of CRB was studied from a global point of view: all cases of CRB in the hospital
were investigated, for all uses and types of central venous catheter. With the inclusion criterion,
very few cases of CRB in which a central blood culture was not taken were not included.

This retrospective series highlights the frequent inappropriateness of the CRB management in
our hospital. First, for the diagnostic procedure, peripheral blood cultures were missing in 16
(17.6%) episodes. Furthermore, the microbiological laboratory did not use reference CRB

- - 1,2,7,21
diagnostic methods™ ~ "

such as quantitative blood cultures or the differential time to positivity
at the time the study was conducted. The diagnosis of CRB was retained if several biological and
clinical arguments where present. Thus, CRB could have been misdiagnosed, either under- or
over-diagnosed. Since the end study date, the laboratory has begun using the differential time to
positivity analysis. Secondly, despite local guidelines available on the hospital intranet, the
medical decision for catheter salvage or removal did not closely adhere to these guidelines: when
conservative treatment was given, it was not indicated in 43.1% of the cases (22/51), and it was
administered without ALT in 39.2% of the cases (20/51). Furthermore, despite a single
management charter for the hospital, great variation was noted in the practice patterns of

. . . .. . .. 30
conservative treatment: this finding is in accordance with a recent survey of physicians™.

Thirdly, the choice of the systemic antimicrobial therapy was optimal in only 56% of the
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episodes, despite a hotline for infectious diseases consultations available to all physicians'.
Finally, the overall medical management followed the guidelines in only 38 of the 91 episodes
(41.8%). This poor adherence to the guidelines might explain the poor clinical outcome in this
series: although the overall cure rate was 72.5%, in compliance with recently published clinical

. 9.16-18
studies

, we observed cure with catheter salvage in only a few episodes (35.3%). This real-
life cure rate with catheter salvage is lower than what has most frequently been reported” ' '3,
but in accordance with another recent study®, which found 30% catheter salvage. Most of the
previous studies were conducted with non-neutropenic patients and were short term (1 or 3
months of follow-up) and had a success rate between 70 and 85%, but these studies did not take
place in a real-life setting. In the present study, the frequent inappropriateness of medical
management probably explains part of the poor outcome.

Conservative treatment decreased morbidity due to catheter replacement. Despite the lack of
prospective studies’, it is clear that catheter removal is associated with delayed treatment such as
chemotherapy, replacement procedure complications and finally high cost. These all argue in
favour of conservative therapy of infected lines whenever possible. However, catheter
sterilisation without removal is difficult to obtain. Several mechanisms may explain conservative
therapy failures, such as local modification of the bacterial metabolic state and biofilms®. In
these conditions, antimicrobial activity is less effective’® and higher concentrations of
antimicrobial agents are required to achieve a bactericidal effect’””. With this in mind, in 1988
Messing et al.® proposed a conservative treatment for CRB associating systemic antimicrobial
therapy and ALT, which can reach extremely high antibiotic concentrations within the catheter
for a prolonged period. Since this study, although conservative treatment with ALT was
commonly administered in CRB management, only a few clinical studies have supported this

practice. The Infectious Diseases Society of America (IDSA) guidelines, published in 2001,

recognised the possibility of conservative treatment with ALT in specific indications, but the
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strength of the recommendation was weak (grade B or C), and these guidelines did not describe
the practical modalities of ALT adequately: indeed, uncertainties remain concerning the
preferred antimicrobial, the duration of ALT treatment, and the use of heparin or a fibrinolytic
agent. There are few clinical trials (no randomised clinical trial as of 2001, when these guidelines
were published), and these trials used highly variable ALT procedures. Since 2001, two
controlled trials '* ' have been published, both with no statistically significant results because of
a small number of patients included. In the only randomised study', comparing 21 CRB patients
treated with ALT with 23 CRB patients treated with placebo-based ALT, the failure rate was
higher in the placebo arm (57% vs 33%, p = 0.10). A controlled but non-randomised trial'®
compared 19 CRB cases treated with ALT associated with systemic antimicrobial therapy and
CRB treated only with systemic antibiotics. The cure rate was higher in the ALT arm (84% vs

9, 16, 19, 27, 36, 37 .
» 0 2% 2520 20 showed favourable results in

65%; p = 0.27). Several recent prospective cohorts
terms of the effectiveness and safety of conservative treatment with ALT in various clinical
settings (chemotherapy, parenteral nutrition, hemodialysis, paediatric cases, etc.), with the cure
rate ranging from 80% to 90%. However, two of these series ** ' showed poor outcome when
CRB was caused by S. aureus. Thus, new guidelines for the management of CRB " * were
published in 2007 and 2009, which limited indications for conservative treatment when CRB
stems from S. aureus, but further details on the practical management of ALT were lacking. Only
one study ' prospectively compared the effectiveness of two different ALTs (vancomycin vs
teicoplanin) in the treatment of CoNS CRB. Although teicoplanin seemed to be more effective
(cure rate, 100% vs 81.5%), the result was not statistically significant. Given the high success
rate in these studies, ALT seemed to be effective and safe in treating CoNS CRB. However, a
more recent series” of 23 ALT treatments administered for CONS CRB in children yielded only

a 30% success rate, probably because of longer follow-up (3 months) and more vulnerable

patients. In the present study, a high rate of conservative treatment failure was observed when it
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was non-indicated but finally attempted. We noted four deaths due to CRB among the 51
episodes managed with conservative treatments: in three, catheter salvage was not recommended
because of the microbial (two MSSA species) or clinical (one infection thrombosis) situation,
which provided a CRB-related mortality rate of 13.6% among the 22 “non-indicated conservative
treatment” patients. On the other hand, when a conservative treatment was administered wisely
and with ALT and an optimal systemic antibiotic therapy, catheter salvage was achieved in
42.1% of the cases. These results highlight both the utility and effectiveness of ALT and the
potential risk of catheter preservation during CRB as well as the need to respect the established
guidelines.

Several limitations in this study should be pointed out: firstly, this study was retrospective and
conducted in a single centre, but these limitations are true of most of the previous studies® > '* .
Secondly, when choosing the original inclusion criteria, great variation was found among the
patients’ medical conditions. Finally, the hospital’s microbiological laboratory did not perform
reference CRB diagnostic methods, which can induce a selection bias. This was one of the main
inappropriate practices of the diagnosis management of CRB during the study. This has been
improved and the laboratory now provides the differential time to positivity of blood cultures.
This study attempted to limit this selection bias with a double analysis of each episode,
performed by two independent infectious diseases specialists.

In conclusion, the practical management of CRB in our hospital did not closely follow the
guidelines. Conservative treatment with ALT seemed to be effective when administered
according to these guidelines, but possibly dangerous in the other cases. Physician education may
be useful, and further studies are needed to better target clinical situations for which conservative
treatment is possible and the best modalities for ALT treatment. Morbidity and mortality due to
both failures of conservative treatment and catheter removals that are not required can then be

improved.
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CRB suspected

l

Blood cultures
-Central venous catheter
-AND peripheral venous puncture

Catheter removal + antibiotic ‘ Catheter salvage?
therapy l

Looking for following conditions:
-CRB due to CoNS

-AND uncomplicated* CRB
-AND immunocompetent patient

l YES

e

NO

Conservative treatment :
ALT + antibiotic therapy

|

Clinical and biological evaluation within
72 hours

Failure

l Succes**

Completed conservative treatment (14 days) |

" Uncomplicated CRB : no local complication, no intravascular hardware, no endocarditis, no suppurative thrombophlebitis

*Resolution of bloodstream infection and fewver within 72 h.

Figure 1: Local guidelines for CRB management.
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Table I: Population description: 91 catheter-related bacteraemia cases in 80 patients.

Patients 80

Age (years): median (range) 59 (5; 84)

Sex (male/female) 1.2 (49/42)
CRB N=91 %

Hospitalisation unit

Onco-haematology 34 373
Medicine 26 28.6
Surgery 11 12.1
Intensive care unit 12 13.2
Outpatient hospitalisation 6 6.6
Paediatrics 2 2.2
Risk factors of CRB

Cancer or haemopathy 64 70.3
Immunosuppression 45 49.5
Parenteral nutrition 37 40.7
Abdominal surgery® 35 38.5
None 13 14.3

Type of central venous systemb
Implantable port 51 56

Central venous catheter 39 429

Reasons for central venous system

implantation”

Chemotherapy 59 64.8
Parenteral nutrition 12 13.2
Intensive care 10 11
Systemic antibiotic therapy 4 4.4
Other 5 5.5

a: excluding appendicectomy and hernia treatment.
b: one missing datum.
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Table II: Patient management:

N=91 %

Diagnosis management

Catheter blood culture performed (inclusion

criteria) ol 100
Peripheral blood culture performed 75 82.4
Systemic antimicrobial therapy
None 4 4.4
Association of antibiotics 68 74.7
Appropriateness of systemic antimicrobial
therapy®:

- optimal 51 56

- sub-optimal 25 27.5
- inappropriate 11 12.1
Conservative treatment

Indication for conservative treatment 37 40.7
Conservative treatment administered 51 56

- indicated 29/51 56.9
- not indicated 22/51 43.1
Conservative treatment without ALT 20/51 39.2
ALT: 31 34.1
- indicated 19/31 61.3
- not indicated 12/31 38.7
Global medical coverage adaptation 38 41.8

ALT = antibiotic-lock therapy
a: four missing data
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Table III: Outcomes

Allepisodes ORI ALT e
N=91 (%) N=51 (%) N=310%) N=19 (%)
Cure 66 (72.5) 32 (62.7) 22 (71.0) 15 (78.9)
Catheter preservation 24 (26,4) 24 (47.1) 14 (45.2) 8 (42.1)
- Cure with catheter preservation 18 (19.8) 18 (35.3) 8 (25.8) 8 (42.1)
Relapses 7(1.7) 6(11.8) 4 (12.9) 3 (15.8)
Deaths 27 (29.7) 14 (27.5) 6(19.4) 3 (15.8)
- Deaths due to CRB 5(5.5) 4 (7.8) 1(3.2) 0
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Thése soutenue par : Claire WINTENBERGER-GUILLET

Titre : Evaluation de la prise en charge des bactériémies liées aux dispositifs

veineux centraux : impact du suivi des recommandations sur le pronostic.

CONCLUSION

La prise en charge des bactériémies liées aux dispositifs veineux centraux dans notre
établissement ne suit que peu les recommandations internationales et locales, tant au
niveau des procédures diagnostiques qu’au niveau des decisions thérapeutiques. Les
traitements conservateurs associant une antibiothérapie générale et un verrou local
d'antibiotique semblent efficaces lorsqu’ils ont réalisés dans le cadre des indications
retenues dans les recommandations, mais aussi potentiellement dangereux dans les
autres cas.

Une éducation ciblée de I'ensemble des praticiens prenant en charge des patients
porteurs de dispositifs veineux centraux semble nécessaire pour améliorer le pronostic
de ces bactériémies. Des études cliniques permettant de cibler au mieux les indications
et non indications des traitements conservateurs perrhettraient par ailleurs de faire
diminuer la morbi-mortalité liée aux échecs des traitements conservateurs, mais aussi a

F'ablation des catheters si elle n’est pas requise.
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ANNEXES

Procédure Intranet pour la réalisation des verrous locaux d’antibiotiques.

Fiche de recueil de données de I'étude.

Poster présenté aux Journées nationales d’infectiologie — Juin 2009.
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1. DEFINITION
Toute fievre chez un patient porteur de chambre a cathéter implantable doit
faire évoquer une infection de cette chambre.

Certains signes sont particulierement évocateurs : fievre ou frissons au moment d’'une
perfusion, douleur ou érythéme au site de la chambre.

Toute infection de chambre est une infection associée aux soins qui doit étre déclarée a
TUMAGRIS

2. Conserver une chambre implantable infectée constitue un risque pour un patient.

Le traitement optimal de ce genre de situation associe I'ablation du matériel infecté et
une antibiothérapie systémique.

3. Les situations suivantes constituent des CONTRE-INDICATIONS FORMELLES au
traitement local par verrou antibiotique, le cathéter doit étre enleve :

Infection au site d’insertion : pus, écoulement, inflammation...
Thrombophlébite suppurée

Choc septique, sepsis sévere

Echec du traitement antibiotique local et/ou systémique a 72 heures
Aplasie sauf avis spécialisé

Foyer infectieux actif en plus de l'infection sur cathéter



Infection a Candida spp, S aureus, P aeruginosa et autres bacilles Gram

négatif

4. En dehors de ces situations, on peut concevoir un traitement conservateur par
verrou local antibiotique.

¢ Ce verrou est réalisé sur prescription médicale NOMINATIVE
¢ Chaque verrou doit pouvoir étre tracé dans le dossier de soins, la feuille de
température ou tout autre support spécifique de service
¢ Ce verrou local associe
un antibiotique : VANCOMYCINE 1 mg/ml ou AMIKACINE 1,5 mg/ml

un fibrinolytique : UROKINASE 5000 Ul/ml



. PREPARATION du VERROU

VERROU VANCOMYCINE-UROKINASE

- Diluer 125 mg de vancomycine dans 12,5 cc d’eau ppi (ce qui réalise une

concentration de 10 mg/ml)

- Prélever 0,4 ml de cette solution

- Diluer 1 flacon d’urokinase Actosolv® 100 000 Ul dans 2 ml d’eau ppi
- Prélever 0,4 ml de cette solution (soit 20 000 Ul d’'urokinase)

- Préparer le verrou en ajoutant vancomycine et urokinase

- Compléter jusqu’a 4 ml avec du Nacl 0.9%

VERROU AMIKACINE-UROKINASE

- Diluer 250 mg d’amikacine dans 25 cc deau ppi (ce qui réalise une

concentration de 10 mg/ml)




- Prélever 0,6 ml de cette solution

- Diluer 1 flacon d’urokinase Actosolv® 100 000 Ul dans 2 ml d’eau ppi
- Prélever 0,4 ml de cette solution (soit 20 000 Ul d’'urokinase)

- Préparer le verrou en ajoutant amikacine et urokinase

- Compléter jusqu’a 4 ml avec du Nacl 0.9%

6. ADMINISTRATION du VERROU

- La chambre implantable ne doit pas étre utilisée pendant la mise en place du verrou
- Injecter la quantité nécessaire de la solution prépareée.

o CCl+gripper: 1 ml

o CCI avec aiguille de Hubert et prolongateur : 2 ml
- Les précautions d’hygiéne pour injecter le verrou sont les mémes que pour toutes les
manipulations de chambre implantable.

- Laisser le verrou en place 12 heures

- Retirer le verrou avant utilisation du systéme

- Réaliser 2 verrous par jour pendant 5 jours (verrou en place pour 12 h)
- Puis 1 verrou par jour pendant 10 jours (verrou en place pour 24 h)

7. SURVEILLANCE du VERROU

- Discuter SYSTEMATIQUEMENT un traitement antibiotique systémique

- Reéaliser des hémocultures de contréle systématiques sur le cathéter et en
périphérique a 48h puis 2 fois par semaine pendant toute la durée du traitement, a
arréter si 2 hémocultures successives sont négatives.

- Reéaliser un doppler de la chambre implantable a la recherche de thrombophlébite



8. Cas particulier de I'infection sur voie veineuse centrale (cathéter simple)

De fagon exceptionnelle, les infections sur voie veineuse centrale peuvent aussi
bénéficier d’'un traitement antibiotique local.

- les recommandations sont les mémes que pour le traitement local des chambres
implantables

- dans cette indication, le traitement local ne nécessite pas d’associer des anti-
fibrinolytiques.

- On recommande d'’utiliser les concentrations antibiotiques suivantes

VANCOMYCINE 1 mg/ml ou AMIKACINE 1,5 mg/ml

Le volume a injecter pour les Cathéters classiques est de 1 ml (injection directe
dans I'embase du KT).
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Infection VVC et PAC et verrou local d‘antibiotique
Fiche de recueil des données

PATIENT

Sexe: OM O F
Date de naissance : ...... Y .

* Hospitalisation :
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* ATCD :

O Nutrition parentérale. Si 0Ui ANCIENNELE ..........ccueeeeiiee ettt eaeeereeas
O Chirurgie abdominale. Si oui date et typPe : ....ocoooiiii i
O Cancer ou hémopathi€. Si OUI tYPE & ...c.veeeee et
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e Immunodépression ?
[ O U T o =Tl 1= o) T
O Non

e ATCD d’infection de VVC ou PAC ?
O Oui : préciser

- date

- germe en cause

- traitement

- retrait du cathéter Oui / Non
O Non

Ne°fiche : Patient

N° d’ hospitalisation: ........c..ccoevivvniennnn.
NOM & e
Date de la 1°® hémoc + : ...... [eviii] e 7<) 0 o] 1 o A



CATHETER CENTRAL (VVC ou PAC)

DAt e POSE & ..o e e e r e e e e arra s

Type :

O vwC:
- non tunnélisée
- tunnélisée

O PAC:

Structure d’utilisation :

O hospitalisation conventionnelle
O HAD

O IDE au domicile

O SSR

Utilisation :
R 1170 ] o1 A
- __nombre d’ouverture par MOIS & .....cicciiiiiiiiiiiiiiiiiiiiieeieeeiissiiesssssassassasanses

INFECTION VVC ou PAC

Signes cliniques d’infection :
O Fiévre
O Frissons
O Signes locaux : préciser
- rougeur
- douleur
- écoulement
I L o =N

Diagnostic posé sur :

O Hémocultures périphériques : si oui, nombre + / total ...........cccocoviiiiiennns

O Hémocultures sur cathéter central : si oui, nombre + / total ...........cc.c.......

O Cultures du cathéter

I T <R I

O Cocci +
- staph. Aureus
- staph coag neg
- autres

O BGN

O levures

Autres examens :

O Doppler PAC/VVC, si oui : thrombose OUI / NON

O ETT/ETO, si oui : E1 OUI / NON

C0 AUtre et TESULTALS ... .vtte ettt e e e e




TRAITEMENT de I'Infection

Ablation cathéter :

O Oui : pourquoi

- a visée diagnostique
- en 1% intention : préciser cause

o thrombose

o choc septique
o foyer septique a distance au moment du diagnostic (a préciser)

O AULTE ottt ettt ettt et b e re e reereeae s
- échec ttt conservateur : préciser

o persistance fievre

o persistance hémocultures +

o thrombose

o foyer septique a distance

- cathéter ne servant plus

- autre

O Non

Traitement systémique ?

O Oui : détailler

ANTIBIOTIQUE

POSOLOGIE

DUREE

O Non




Traitement local ?

O Oui : détailler

Type verrou (avec |Nombre total de Rythme des Dates de mise en
détail fabrication). |verrous. Verrous. place.
O Non

EVOLUTION

* Durée avant négativation des hémocultures :

¢ Guérison :
O Oui : préciser conservation du cathéter central OUI / NON
O Non : préciser :
- déces
- persistance fievre
- persistance hémocultures +
- thrombose
- foyer septique a distance
o endocardite infectieuse
IR = 11 ¢ SRS

* Récidive (méme germe) jusqu’a la date de fin d’étude :
O Oui : préciser délais entre récidive et
- début du 1% épisode INfECHIBUX ........ceeueeieieieeiececece e
- fin de I'antibiothérapie systémique ................. / verrou local ...................
O Non
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Evaluation de la prise en charge des bactériémies liées aux dispositifs veineux
centraux : place des traitements conservateurs avec verrou local d’antibiotique.
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Introduction :

Les bactériémies sur dispositifs veineux centraux (BDVC) sont fréquentes et générent une morbi-mortalité non négligeable. Leur traitement
nécessite souvent I'ablation du matériel infecté, avec un impact fort sur la prise en charge des patients : report de chimiothérapie, non
administration d’une nutrition parentérale ou colt de la procédure de remplacement notamment. Pour éviter cette ablation, un traitement
conservateur associant un verrou local d’antibiotique (VLA) a une antibiothérapie systémique est parfois possible.

Les modalités de prise en charge des BDVC sont bien codifiées dans les recommandations des sociétés savantes (Mermel et al., J Intraven
Nurs 2001 actualisées par Mermel et al., CID 2009), reprises dans nos procédures locales. Dans cette étude, nous avons évalué, au regard de
ces recommandations, la prise en charge (PEC) effective des BDVC au CHU de Grenoble sur une période de 12 mois ; et analysé le devenir
des patients en fonction des modalités du traitement de la BDVC.

Suspicion de BDVC

Patients et Méthodes :

Dans cette étude rétrospective monocentrique menée au CHU de Grenoble, nous

Hémocultures :

-DVC
- ET ponction veineuse périphérique

avons analysé la totalité des hémocultures positives sur DVC, bactériennes et |
fongiques, entre le 1" janvier et le 31 décembre 2007. Parmi ces bactériémies, 2 .

A . Lo P K N ABLATION DVC Traitement conservateur ?
experts infectiologues indépendant ont défini lesquelles correspondaient a des + antibiothérapie systémique
BDVC sur un faisceau d’argument clinico-biologiques. T T [ Stuphylocoque coaguiase négative,

, ——  -ET absence de complications"
Pour chaque épisode de BDVC, ces 2 experts ont analysé I'adéquation de la MO e absnce immncdepression.
PEC avec les recommandations locales disponibles sur le réseau intranet de | o
notre établissement (Figure 1). Le devenir des patients a été recueilli jusqu’au 1¢ Traitement conservateur : I
novembre 2009. VLA + antibiothérapie systémique
cnec !

La guérison est définie par la résolution de I'épisode septique, la négativation des Evaluation dinico-biologique ‘
hémocultures et I'absence de rechute. La rechute est définie par tout nouvel Succest
épisode bactériémique du au méme germe (méme identification et méme . .
antibiogramme) jusqu’a la fin de I'étude. En cas de décés avant la fin de I'étude, Complr et osaniow |
nous avons analysé I'implication de I'épisode de BDVC étudié. < Compreations  abcss o0 s e

** Négaivation des hémocullures et absence de fiéwe 472 heures.

Protocole local de prise en charge des bactériémies sur DVC.

POPULATION ETUDIEE :

Résultats : J
91 BDVC chez 80 patients.

Cent quatre-vingt sept bactériémies EEEBDIE G
que de BDVC N=91 % .
ou fongémies ont été recueillis, chez Cancer ou hémopathies 64 703 11’;\GE":TS£ATHOGE2‘1EBSD\;C
165 patients. Le diagnostic de BDVC Immunodépression 45 495 agents pathogenes pour :
a été retenu pour 93 épisodes chez 2:‘"‘“’" "da’e"‘e’a'e 27 23'7
: 2 . irurgie digestive® 5 .5
82 patients. Les données cl!mques Aucun 15 a3 B S. aureus méti-sensible 9 (8%)
étant manquantes pour 2 ) e’pllsodes, Type de dispositive veineux central® B SCN méti-sensible 13 (11,5%)
91 BDVC (80 patients) ont été inclues Chambre implantable 51 56 B SCN méti-résistant 49 (43,4%)
pour les analyses. Cathéter veineux central 39 429 [ BGN non fermentants 5 (4,4%)
Motif de pose du DVC® B Entérobactéries 25 (22,1%)
Chimiothérapie 59 64.8 [} Candida spp. 9 (8%)
Nutrition parentérale 12 13.2 [ Streptocoques 2 (1,8%)
Soins intensifs/réanimation 10 11 m Bacilles Gram positif 1 (0,9%)
Antibiothérapie intra-veineuse 4 4.4
Autres 5 5.5
a appendiceciomies et ures o heries exciues
b 1 donnée manquane,
ADAPTATION de la PEC MEDICALE. DEVENIR des PATIENTS
3 Tous les Traitements VLA
P',Is? arf charga dlagnostllque' . Ao & épisodes conservateurs VLAO indiqués
R Ire périphérique 75 82.4 N=91 (%) N51 (%) N=31(%)  rCqg (%)
Antibiothérapie systémique o
Aucune 4 44 Guérison 66 (72.5) 32 (62.7) 22(71.0) 15 (78.9)
Association d’antibiotiques 68 74.7 Conservation DVC 24 (26,4) 24 (47.1) 14 (45.2) 8 (42.1)
DR ; Iques: - Guérison avec conservation DVC 18 (19.8) 18 (35.3) 8(25.8) 8 (42.1)
- optimale 51 56 Rechutes 7(7.7) 6(11.8) 4(12.9) 3(15.8)
- sub-optimale 25 27.5 Déceés 27 (29.7) 14 (27.5) 6(19.4) 3(15.8)
- inappropriée il 121 - Décés dus a BDVC 5 (5.5) 4(7.8) 1(3.2) 0(0)
Traitement conservateur
Indication de traitement conservateur 37 40.7 — — = - — -
Traitements conservateurs réalisés 51 56 Pour tous les épisodes, la guérison est plus fréquente si la PEC médicale suit le
- indiqués 29/51 56.9 protocole local (p = 0,03), si I'antibiothérapie systémique est adaptée (p < 0,01)
T‘"F:” '""‘f“es . VA ig; QZ; et si le DVC est enlevé d’emblée (p < 0,01). Les rechutes sont significativement
i R = o plus fréquentes en cas de décision initiale de conservation du cathéter (p < 0,01).
-indiqué 19731 613 Parmi les traitements conservateurs avec VLA, la guérison est associée a
- non indiqué 12/31 38.7 Pindicati te du trait t t =001
DD EALEDELED B i) indication correcte du traitement conservateur (p = 0,01).

a: 4 données manquantes

Conclusions :

Malgré un protocole local disponible sur le réseau intranet, la PEC des BDVC est peu conforme aux recommandations dans notre
établissement, tant pour la démarche diagnostique que pour la décision de conservation du DVC ou le choix de I'antibiothérapie systémique.

Les traitements conservateurs avec VLA, permettant de s’affranchir de la morbidité liée a l'ablation du DVC, apparaissent efficaces si les
indications sont conformes aux recommandations. En dehors de ces indications, ils peuvent s’avérer dangereux et sont associés a un risque
accru de rechute.

C. Wintenberger — Service des Maladies Infectieuses
CHU Grenoble - BP 217 — 38 043 Grenoble
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Evaluation de la prise en charge des bactériémies liées aux dispositifs veineux
centraux : impact du suivi des recommandations sur le pronostic.

C. Wintenberger, O. Epaulard, V. Hincky-Vitrat, J.P. Brion, C. Recule, P. Francois,
J.P. Stahl, P. Pavese

RESUME

Rationnel: Les infections sont une des complications majeures liées a I'utilisation de
dispositifs veineux centraux. Des recommandations pour la prise en charge des
bactériémies liées a ces dispositifs existent, mais peu d’études évaluent 'adéquation
des pratiques cliniques a ces recommandations.

Méthodes: La prise en charge des bactériémies liées aux dispositifs veineux
centraux a été évaluée dans un centre hospitalier universitaire sur une période de 12
mois. Toutes les hémocultures positives prélevées sur dispositif veineux central ont
eté analysées puis les bactériemies liees au catheter central déterminées parmi ces
épisodes. La prise en charge des épisodes infectieux et le devenir des patients ont
été analysés indépendamment par deux infectiologues.

Résultats: 187 hémocultures positives ont été recensées, parmi lesquelles 91
bactériémies liées au cathéter veineux central. L'antibiothérapie systémique était
optimale dans 56% des cas. Un traitement conservateur a été tenté dans 51
épisodes, avec une indication conforme aux recommandations dans 29 cas. La prise
en charge globale suivait les recommandations dans 41,8% des épisodes. Le taux
de guérison était de 72,5%, le taux de décés dus a la bactériémie de 5,5%. La
guérison était associée au suivi des recommandations (p=0,03) et a I'adaptation de
I'antibiothérapie systémique (p<0,01). Le succés du traitement conservateur était
associé au suivi des recommandations pour I'indication (p=0,01).

Conclusion: La prise en charge des bactériémies liées aux dispositifs veineux
centraux était peu conforme aux recommandations. Le pronostic de ces episodes
etait associé au suivi de ces recommandations, notamment lorsqu’un traitement

conservateur était tenté.

Mots clés : cathéter veineux central, bactériémie liée au cathéter, traitement
conservateur, verrou local d’antibiotique.



