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-Présents : CHU : Sylviane Dydymski, Frédéric Robin, Claire Chatron, Magali Vidal, Lucie Gibold, Olivier Mascle, Sandra Ayrault, Tiphaine Fais ; CH Vichy : Eline Kale, Lucie Aubailly et Mathilde Picard ; CJP : Régine Chevrier ; CH de Moulins : Fanny Moumouni; Centre Durtol : Odile Vaury ; CH Aurillac : Cong Tri Tran ; CH Montluçon : Sophie Daure, Didier Rimpici ; GEN BIO : Nadège Cabolier ; CH le Puy : Pierre Saint Sardos
- Excusés : Camille Boissy, Marion Couderc, Cyril Garrouste, Vincent Pinon, Morgane Giovanelli, M Thibault

1- Nouvelles recommandations de RENDU DES ANTIBIOGRAMMES 
Présentation de Frédéric Robin, bactériologiste au CHU de Clermont-Fd



Mise en place à partir du 03/10/2023 au CHU.
Modalités de communication au sein du CHU (seront sur le site du CHU) :
· Présentation en CAI
· Présentation en COMEDIMS mai 2023
· Présentation en COMEDIMS septembre 2023 sur état avancement et nouvelle communication autour des délais de mise en place au CHU
· Enregistrement de deux formations par Frédéric :
· Une spécifique sur les changements CA SFM et impact sur les lectures/posologies à utiliser
· Une autre sur les modalités pratiques au CHU
· Formations sur deux créneaux à l’ensemble des médecins et internes du CHU courant septembre
· Note de service
· Information sur le bandeau en bas des rendus PDF
· QR Code sur les rendus PDF

Tour des hôpitaux sur la connaissance de ce changement, sa mise en place et les modalités de communication :
· CH de Vichy : parole au Dr Kale puis aux bactério Dr Aubailly et Dr Picard
Projet de changement de SIL donc temporisation sur cette mise en place
Glims v10
Pas de Cyberlab pour le moment
· CJP : parole à Régine Chevrier pour la pharmacie
Cyberlab
Pas de connaissance sur les équipes pharmaceutiques sur ces changements
Pas de communication au CJP pour le moment
· [bookmark: _GoBack]CH de Moulins : parole à Fanny Moumouni + apport complémentaires par l’équipe de bactériologie
Modification signification du rendu des antibiogrammes depuis le 21/11/2020, le logiciel DX LAB ne permet pas modification de la lettre I mais une explication est bien mise sur les CR pour expliquer les sensibilités fortes posologies notamment.
+ Communication directe dans les qql services (réanimations, services de médecine…  + en CAI + mail de diffusion à l’ensemble des prescripteurs du CH) 
· Centre Cardio Pneumo de Durtol : parole à Odile Vaury pour la pharmacie
Résultats viennent de la ville
Ville  rendus avec ces modifications déjà en place
Cyberlab
· CH de Aurillac : parole au Dr Tran
CA SFM 2019
Communication non faite
Même schéma que Vichy
· CH de Montluçon : parole au Dr Daure pour la bactério
Mise en place en 2020
Communication via CAI et note de service
· CH du Puy : parole au Dr Saint Sardos
Mis en place en 2021
Communication via CAI et la Pharmacie
· GENBIO : parole à Nadège Cabolier
En place à GEN BIO, communications faites par divers courriers et sur les rendus

Remarque pour le CHU : rendu via PDF ne sont pas lu par les prescripteur car action sur Cyberlab via « boite de pétri » qui permet d’avoir un cumul daté de tous les résultats et de pouvoir avoir un suivi

2- Site de la CAI du CHU
Commission des Anti-infectieux CAI | CHU clermont-ferrand (chu-clermontferrand.fr)
[image: ]

2- Retours sur les JNI
Retours sur thématiques suivantes : 
· vaccin grippe : impact positif prouvé sur marqueurs CV
· dalbavancine : 3g sur le mois avec répartition J1 J7 ou J1 J15 (comme à Clermont)
si 3ème inj, dosage à J35, action synergique avec la rifampicine
oritavancine = cousine de dalba, non référencée volontairement au CHU, intérêt sur ERV, demi vie plue courte que dalba, action sur le biofilm
· CA SFM : indo vu ce jour en CAI. 
· TAZOCILLINE : recommandé de ne plus faire 4g * 3 par jour mais 4g*4 ou alors perfusions continues
· Administration : groupe SFPC O3P : optimisation des pratiques de préparations et de perfusion des médicaments injectables
Voici les biblio sur adm continues :



large spectre d’abord
perf par gravité, PSE, diffuseur, pompe volumétrique
· Nvx ATBtiques : se référer au Bon Usage fait par la CAI du CHU de Clermont Fd qui colle avec ce qui a été dit en session
· Linézolide max 4s, favoriser tédizolide par la suite pour réduire EI notamment neuropathie
· Bilan allergo amox en service de soins : questions sentienelles puis enquête méd puis tests cutanés puis réintro orale avec surveillance ++. Si OK : désensibilisation à l’amox.
· Entretiens psychologiques sur antirétroviraux injectables
· Infirmier IPA référent antibiothérapie CHU de Toulouse, appli ANTIBIO HOME
· Colistine : mauvaise diffusion dans infections neuroméningées mais OK par intra thécal ou intra ventriculaire
· Aspergillose : attention poso AMM de vorico et isavuco semble insuffisantees
· Pyo : PAVM : meilleure action de ZERBAXA meilleure que MEROPENEME ?
· BGN non fermentant : bithérapie pdt 48h avant monothérapie
· Association AZTREONAM + ZAVICEFTA : à perfuser en même temps et en perf continue ou prolongée
· Encéphalopathie : Encéphalopathie à HSV possible même en l’absence de leurorachie et de PCR HSV négative sur la première PL. En cas de symptomatologie compatible maintenir l’acyclovir et recontrôler la ponction lombaire à J4-J5. Arrêt acyclovir si la 2e PCR est négative.
· 
3- Prochaines dates  lundi 14h-16h
· 25/09
· 08/01
· 18/03
· 17/06
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a b s t r a c t


Over several decades, the economic situation and consideration of patient quality of life have been respon-
sible for increased outpatient treatment. It is in this context that outpatient antimicrobial treatment
(OPAT) has rapidly developed. The availability of elastomeric infusion pumps has permitted prolonged
or continuous antibiotic administration by dint of a mechanical device necessitating neither gravity nor a
source of electricity. In numerous situations, its utilization optimizes administration of time-dependent
antibiotics while freeing the patient from the constraints associated with infusion by gravity, volumetric
pump or electrical syringe pump and, more often than not, limiting the number of nurse interventions to
one or two a day. That much said, the installation of these pumps, which is not systematically justified,
entails markedly increased OPAT costs and is liable to expose the patient to a risk of therapeutic failure or
adverse effects due to the instability of the molecules utilized in a non-controlled environment, instability
that necessitates close monitoring of their use. More precisely, a prescriber must take into consideration


the stability parameters of each molecule (infusion duration, concentration following dilution, nature
of the diluent and pump temperature). The objective of this work is to evaluate the different means of
utilization of elastomeric infusion pumps in intravenous antibiotic administration outside of hospital.
Following a review of the literature, we will present a tool for optimized antibiotic prescription, in a
town setting by means of an infusion device.


© 2020 Elsevier Masson SAS. All rights reserved.
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1. Introduction


Over several decades, the economic situation and the taking into
account of patient quality of life have been responsible for markedly
increased outpatient treatment. In this overall context, the modal-
ities and health care structure permitting and favoring this type
of management have been developed: home care nursing services
(SSIAD), home hospital services (HAD), coordination networks. . .


As regards infectious diseases, it is now largely recognized that
home intravenous antibiotic therapy, otherwise known as “out-


patient antimicrobial treatment” (OPAT), reduces hospitalization
costs by decreasing average length of hospital stay (LOS), while
ensuring the same therapeutic benefit [1–4]. In English-speaking


∗ Corresponding author.
E-mail address: Sylvain.diamantis@ghsif.fr (S. Diamantis).
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ountries, OPAT has been applied and assessed for more than thirty
ears, and its practice is governed by recommendations issued by
earned societies [1,5,6]. In addition to mastery of hospital costs,
ome IV antibiotic therapy presents numerous intrinsic advan-
ages; its therapeutic efficacy has been demonstrated, the risk of
ospital-acquired infections is diminished, patient quality of life is


mproved, and functional recovery occurs earlier [4,7–11].
The practice has been developing in France, as numerous home


ealthcare companies have been proposing services dedicated to
ntravenous antibiotic therapy. The home service providers are
quipped with ambulatory infusion pumps enabling continuous
nd prolonged administration of antibiotics by means of an elas-
omeric mechanism necessitating neither gravity nor electricity. In


ountless situations, these devices permit optimized administra-
ion of time-dependent antibiotics, while freeing patients from the
onstraints associated with infusion by gravity, volumetric pump
r electrical syringe pump.



https://doi.org/10.1016/j.medmal.2020.10.019

http://www.sciencedirect.com/science/journal/26669919

http://crossmark.crossref.org/dialog/?doi=10.1016/j.medmal.2020.10.019&domain=pdf

mailto:Sylvain.diamantis@ghsif.fr

https://doi.org/10.1016/j.medmal.2020.10.019

https://doi.org/10.1016/j.medmal.2020.10.019
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In hospital settings the organization, administration, deliv-
ery and surveillance of the side effects of intravenous antibiotic
therapy are the subject matter of standardized treatment proto-
cols and derive benefit from the coordination of specific skills,
particularly through in-house hospital pharmacy [12]. On the
contrary, OPAT generally does not receive thoroughgoing moni-
toring, which means that the patient is exposed to the risks of
therapeutic failure (instability of the active principles employed
in non-standardized conditions), medicine-related illness (lack of
surveillance) and ecology-related bacterial risk (prolonged utiliza-
tion of broad-spectrum antibiotics) [13–15].


The objective of this work is to specify the principles of proper
procedure to be applied when using home antibiotic infusion
devices. It is based on a systematic review of the state of knowledge
in the literature and proposes pragmatic suggestions regarding pre-
scription modalities.


2. Methodology


A search in PubMed has been carried out, using the keywords
“elastomeric pump” and “antibiotic”.


The research was limited to articles written in English or French.
Publications dealing with treatments other than antibiotic thera-
pies, case reports and studies performed on animals were excluded.
Original studies, general reviews, meta-analyses and expert opin-
ions and recommendations were included.


The articles were preselected by analysis of the titles and
abstracts. During the subsequent phase, the preselected articles
were read in their entirety and definitively selected for the purposes
of the study. The references in the selected articles were likewise
analyzed.


The selected articles corresponded to the questions put forward
in terms of benefits, clinical and biological efficacy and evaluated
quality of life. The risks inherent to the technique were likewise
explored, integrating not only adverse effects, but also the issues
induced by antibiotic stability and degradation products in the infu-
sion device.


In addition to the search on PubMed, other references were
consulted: www.stabilis.com, the referential of the Geneva univer-
sity hospitals, the summary of product characteristics (SPC) of the
molecules, congress abstracts. . .


3. The results of systematized research


Sixty-three PubMed references were included and analyzed in
the review (Fig. 1); 41 had to do with infusion devices (25 in vitro
and 16 in vivo studies), while 22 concerned OPAT in general. They
contained 1 recommendation, 13 (systematized) reviews of the lit-
erature (of which one dealt exclusively with infusion devices), 8
original retrospective studies and 41 original prospective studies.


All told, the bibliography contained 84 references, of which the
majority pertained to European (France, Belgium and Switzerland)
or North American studies having to do with OPAT in general, and
the stability of antibiotic molecules in vitro and under regular work-
ing conditions.


4. The advantages of elastomeric pumps


4.1. Continuous and prolonged antibiotic infusion


As regards time-dependent antibiotics, continuous or pro-


longed/extended infusion optimizes prescription modalities by
optimizing the PK/PD ratio (percentage of the time between two
injections during which the antibiotic is superior to the MIC of the
bacteria under consideration). It reduces risk of failure, particularly
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n situations where “conditions” tend to disfavor time-dependent
ntibiotics: elevated bacterial MIC, enlarged distribution volumes,
oor infusion of the antibiotic at the site of infection [16–19].
ptimized means of administration also reduce the risk of resis-


ance emergence during treatment, once again by optimizing the
K/PD ratio. One of the factors favoring resistance emergence is
he time during which the antibiotic concentration resides within
he mutant selection window (MSW) (Fig. 2), which corresponds
o the time during which antibiotic concentrations are situated
etween minimal inhibitory concentration (MIC) and mutant pre-
ention concentration (MPC) [20,21]. Reduction of the time elapsed
ithin the MSW reduces the risk of resistance emergence during


reatment. As for time-dependent antibiotics, continuous infu-
ion ensures continually high concentrations, which often exceed
PC. Given these considerations, elastomeric infusion devices are


ecommended in home treatment of enterobacteria resistant to
hird-generation cephalosporins (TGC) as alternatives to carbapen-
ms [22].


In the context of outpatient treatment, elastomeric infusion
evices present other advantages, as well. They partially avoid the
aterial constraints entailed by repeated courses of antibiotics and


re less inimical to patient mobility (absence of infusion stand).
ontinuous elastomeric pump infusion also reduces the number of
aily nurse visits. As for frequency of pocket replacement, it does
ot depend on the molecules’ half-lives, but rather – and exclu-
ively – on their stability in the infuser. For example, treatment by
loxacillin (short half-life antibiotic) administered by intermittent
nfusion necessitates nurse visits every 4 to 6 h for each new dose,
requency that is not practicable insofar as nurses do not carry out
ighttime home visits. By contrast, given the stability of numerous
ntibiotics and the working conditions of the elastomeric devices,
nurse need intervene only once or twice a day [12].


.2. Improved quality of life


In the context of home chemotherapy, Zahnd et al. have shown
hat the acceptability of elastomeric infusion devices is markedly
uperior to that of mechanical electronic devices [11]. That said,
ew articles have been published on quality of life with outpatient
ntimicrobial treatment (OPAT). In a Canadian study, Goodfellow
t al. [7] appraised the difference of the quality of life of 134 patients
etween 4 weeks in a hospital and 4 weeks undergoing OPAT. Using
series of standardized questionnaires (36-item short form survey


nstrument, synthetic mental component score [MCS] and basic
hysical component score [PCS]), the authors highlighted signifi-
ant improvement of quality of life, physical and mental state, and
ain alleviation. In a randomized controlled trial (RCT) involving
1 cystic fibrosis patients receiving antibiotic therapy, Wolter et al.
23] showed that while those undergoing home treatment had a
etter quality of life, they were also subject to greater fatigue. Keller
t al. [8] showed that the MCS score of an American population
f 215 patients receiving OPAT was similar to that of the general
opulation.


All in all, studies show improved “mental status” in patients
eceiving OPAT. However, given the fact that they took place in
orth American settings, the results cannot be easily extrapolated


o the French health care system. It also bears mentioning that no
tudy has specifically evaluated home infusion devices in terms of
ther possible benefits: preservation of mobility, pursuit of physical
nd professional activity. . .


.3. Clinical efficacy

In the overall OPAT context, several studies have demonstrated
e effectiveness of outpatient treatment [2,4,24–28], with clinical
ecovery rates comparable to those achieved in hospital treatment.



http://www.stabilis.com/
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Fig. 1. Results of the systemati


Among the publications selected, very few specifically appraise
the clinical efficacy of a portable elastomeric pump. In an obser-
vational study including 150 patients, Voumard et al. [26] showed
that 95% of those receiving continuous treatment by cloxacillin,
cefepime, vancomycin or piperacillin/tazobactam were considered
as cured following three months of treatment. In a study evaluat-
ing the use of amoxicillin in elastomeric pumps, Arensdorff et al.
showed that all 9 of a series of patients treated at their homes
for severe infections (endocarditis and osteitis) recovered within
3 months [29]. Lastly, a retrospective study on 33 patients under-
lined the clinical efficacy of continuous infusion cefoxitin using an
elastomeric pump in bone and joint infections [30].

4.4. Cost


No publication comparing the costs of “traditional” antibiotic
treatment to those using an elastomeric pump in a home setting has
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Fig. 2. Pk/Pd parameters: mutant selection windows, mutant concentration and preventi
mutant prevention concentration.


41

ographic research in PubMed.


een identified. Only data comparing the costs of OPAT (whatever
he modalities) to those entailed by hospitalization have seen the
ight of day.


In a 2017 review of the literature, Psaltikidis et al. analyzed
umerous studies comparing OPAT costs to those of classical hospi-
alization and reported a 50% reduction [9]. On the other hand, some
tudies have reported higher OPAT costs [10,31]. The explanation
f this apparent discrepancy is probably that a home antibiother-
py budget includes the costs of infusion materials, molecules
nd nursing procedures. That said, it bears mentioning that the
ain molecules utilized in the framework of medico-economic


tudies on OPAT are long half-life molecules (ceftriaxone and
rtapenem), which do not justify the additional expenses incurred


y continuous or prolonged infusion systems. More expensive
han gravity-driven infusion systems, elastomeric pumps generally
ncrease overall treatment costs. In the IDSA guidelines [32], the
ifferent types of devices are recommended according to antibi-


on. MSW: mutant selection window; MIC: minimal inhibitory concentration; MPC:
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otic prescribed. It also bears mentioning that in France, changes of
device are carried out by nurses, who usually program several home
visits a day. In the United States, pockets are replaced by either the
patient himself or by a caregiver, one or both of whom recovers the
preparations, keeps them in a refrigerator and changes them daily.


5. The risks of elastomeric pumps


5.1. Variable stability


Some infusion devices provide continuous infusion for as long as
48 h (and possibly more). It is consequently of paramount impor-
tance to determine maximum infusion duration according to the
stability of a given molecule, which depends on several parameters:


• the antibiotic itself: each molecule, including those belonging to
the same class, possesses specific stability according to its intrin-
sic pharmaceutical characteristics. One example concerns the
instability of carbapenems, whose degradation at 25 ◦C exceeds
10% in 3 h 30 for imipenem and 5 h for meropenem [33]. In
comparison, piperacillin-tazobactam at 25 ◦C remains stable for
several days [33–35];


• the aqueous form and the solubility: the preparation of antibi-
otic powders in aqueous forms reduces their stability [25,33],
and each molecule possesses a specific solubility. For example,
amoxicillin powder cannot dissolve at concentrations exceed-
ing 150 mg/mL; it is consequently not possible to dissolve 12 g
of amoxicillin in a syringe of 48 cc (250 mg/mL) [36];


• the concentration: as a general rule, increased concentration of
an antibiotic entails decreased stability. For example, ceftazidime
and amoxicillin degrade more rapidly at increased concentrations
[34,36–38]; in fact, each molecule possesses a maximum level
of concentration not to be exceeded [12]. Conversely, excessive
dilutions can diminish drug stability;


• the diluent and the pH: each diluted solution (G5%, physiological
serum and WFI) impacts antibiotic stability, and often diver-
gently. For example, ceftazidime and penicillin G are more stable
in NaCl or Ringer Lactate than in G5% [37,39,40].


Solution pH likewise provokes variations in stability. For exam-
ple, cefepime is more rapidly degraded in conjunction with
alkaline pH [41];


• the temperature: this is an element essential to antibiotic stabil-
ity, which decreases to the extent that the temperature increases
[12,29,42].


Voumard et al., and Docherty et al. measured real-life temper-
ature in elastomeric pumps. They highlighted sizable variability
of temperature, which depends on where the device is carried
or positioned (in a black bag or an isothermal bag, near the body,
under clothes. . .), on the season, on exposure to sunshine, on time
of day. While mean temperatures range from 25 ◦C to 30 ◦C, they
can in some cases exceed 45 ◦C [43,44].


Most studies on antibiotic stability are carried out at temper-
atures not exceeding 25 ◦C [42], the objective being that they
remain as close as possible to the storage conditions (lower than
25 ◦C), recommended in the drugs’ summaries of product char-
acteristics (SPC).


Studies carried out at higher temperatures, which are aimed
at reproducing real-life home conditions, have shown that
degradation increases with temperature [21,26,33,44,45]. Third-
generation cephalosporins, which are considered stable at 25 ◦C,
are never stable at temperatures exceeding 37 ◦C, and their degra-


dation often corresponds to an exponential schema. In a 24-h time
interval, nighttime placement of an elastomeric pump exterior
to a bed decreases the temperature inside the device by 3 to 4 ◦C
[43,45], thereby decreasing Penicillin G degradation from 73% to
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46% [45]. As for exposure to sunshine, it can raise the tempera-
ture of the device to more than 45 ◦C, when the latter is placed
inside a heat-absorbent black bag [43]. Docherty et al. [44] added
to these findings by observing a temperature peak during the first
hours following installation of the device, and also a temperature
increase in the afternoon and during the summer;
infusion time: the elastomeric pump should theoretically pro-
vide stable antibiotic concentration over a determined length of
time. Portable infusers are presented by their manufacturers as
having a low margin of error (5 to 15%). Comparatively speaking,
gravity infusion systems’ margin of error is considerably higher
(20 to 40%), while for syringe pumps and volumetric pumps, it
is markedly lower (3 and 5% respectively) [12,46–48]. However,
some studies show that the margin of error for infusers can be as
high as 40% [45,49–51]. This is explained by the fact that margin
of error varies according to temperature, viscosity, dilution and
pump volume [50,51].


The stability of each antibiotic in an infusion device defines
aximum infusion duration and also, as a result, the minimum


requency of device change. For example, since piperacillin-
azobactam remains stable for 24 h, a single daily nurse visit is
ecessary, whereas the stability of amoxicillin does not exceed 8 to
2 h, which means that the daily dose mist be divided into at least
wo successive infusions [36]. As for imipenem, it is quite rapidly
nstable and can be administered only by means of continuous or
rolonged infusion [52].


.2. Toxicity to be controlled


As just mentioned, the operating conditions for home infusion
evices (high concentrations, prolonged infusion duration and high
emperatures) are often concomitant with reduced stability and
esultantly lower effectiveness, which are factors dictating pre-
ise modalities of administration. Moreover, operating conditions
an contribute to production of potentially toxic degradation prod-
cts [38,44,52,53]. A case in point is the degradation of ceftazidime
ith the production of pyridine, of which the toxicity (superior to


.1 mg/mL) yields neurological and abdominal disorders [33,38] or
efepime, of which the degradation (by means of a degradation
athway similar to that of ceftazidime) leads to the production of
-methyl pyrrolidine, of which the toxicity has yet to be clearly
stablished. Several amoxicillin metabolites can likewise present
oxicity [36].


Other OPAT-related adverse effects have been reported,
specially in treatment of infections justifying elevated seric con-
entrations (and high dosages), such as bone and joint infections
54,55]. One study reported the occurrence of adverse events in
1% of the 150 patients treated by antibiotherapy using elastomeric
umps [26]. Most of these side effects are grade 1 (cytopenia, renal


nsufficiency, infection or venous thrombosis. . .). Flucloxacillin and
ancomycin the most responsible, with 13% and 16% of side effects
espectively. The main side effects are listed in an Infectious Dis-
ases of America (IDSA) summary table [32].


And now, having analyzed these different elements, it is pos-
ible to define the means of administration, using a portable
ontinuous infusion elastomeric pump, of certain molecules
Table 1).


. The elastomeric pumps in practice

.1. The functioning of an elastomeric pump


Elastomeric pumps are sterile, single-use medical devices con-
isting in an elastomeric reservoir protected by rigid casing.
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Table 1
Means of antibiotic administration by portable elastomeric pump in continuous infusion.


Molecule Maximum concentration
after dilution


Dilution solution Stability duration
according to temperaturea


References


Amoxicillin 20 mg/mL NaCl 0.9% 12 h at 25 ◦C [29,34,36,37,42,56–58]
Aztreonam 100 mg/mL NaCl 0.9% 24 h at 37 ◦C [33,42,56,59,60]
Cefazolin 25 mg/mL NaCl 0.9% or G5% 24 h at 25 ◦C [5,37,43,56,61,62]
Cefepime 50 mg/mL NaCl 0.9% 8 h at < 25 ◦C [33,41,43,56,63,64]
Cefotaxime 20 mg/mL NaCl 0.9% or G5% 24 h at 24 ◦C [42,56,65]
Cefoxitin 100 mg/mL NaCl 0.9% or G5% 24 h at 37 ◦C [42,56,62]
Ceftazidime 80 mg/mL NaCl 0.9% 8 h at < 25 ◦C [17,33,37,38,42,56,62,63]
Clindamycin 12 mg/mL NaCl 0.9% or G5% 24 h at 25 ◦C [37,56,66]
Cloxacillin 50 mg/mL G5% 24 h at 32 ◦C [12,56,67,68]
Meropeneme 10 mg/mL NaCl 0.9% 12 h at 25 ◦C [17,33,42,52,56,69–71]
Penicillin G 133,333 UI/mL NaCl 0.9% <5 h at 36 ◦C [39,40,42,45,56,68,69,72]


100,000 UI/mL Ringer Lactate 12 h at 31 ◦C
Piperacillin 80 mg/mL NaCl 0.9% 24 h at 25 ◦C [17,42,56,73]
Piperacillin + tazobactam 80 mg/mL + 10 mg/mL NaCl 0.9% 24 h at 25 ◦C [17,33,42,56,64]
Temocillin 80 mg/mL NaCl 0.9% 24 h at 25 ◦C (SPC data) [16,56,74,75]


24 h at 37 ◦C
Vancomycinb,c 40 mg/mL (CVR)d NaCl 0.9% o G5% 48 h at 25 ◦C [56,76–79]


a Stability durations following dilution correspond to physio-chemical stability studies and are given for information purposes only. Extemporaneous preparation is to
be encouraged. If the product is not utilized immediately after reconstitution/dilution, the user is responsible for conditions of storage, which for reasons of safety and
effectiveness should not exceed 24 h.


b In practice, vancomycin is widely used at larger concentrations, apparently not having major adverse effects when administered continuously, especially with an electrical
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6.3. Home antibiotic therapy

syringe adverse (up to 80 mg/mL on central venous route). In the absence of scientifi
c Due to numerous incompatibilities with other medicines and solutions, continu


central venous route.


They are connected to a venous administration route, which
may be a peripheral venous, PICC line or Midline, central
venous. . . (Fig. 3).


Each elastomeric pump has two predefined, non-modifiable
parameters, volume and infusion time or “nominal rate”. It is rel-
atively stable timewise, except at the end of infusion, when it
precipitately declines. It also bears mentioning that while there
exists a potential margin of theoretical error ranging from 5 to 15%,
in practice the margin of error can be considerably higher, at times
reaching 40%. In comparison with other infusion modalities its flow
rate is less reliable than that of a volumetric pump or electrical
syringe pump, but more precise than that of gravity infusion with
flow meter.


The device suppliers generally indicate a maximum filling vol-
ume specific to each one of them. In practice, maximum volume
must not be systematically utilized; in each case, filling volume
should be adapted to desired infusion time. For example, in a pump


for which the reference indicates a volume of 270 mL with a flow of
10 mL/h for infusion duration of 24 h, filling volume is only 240 mL
(10 mL/h × 24 h). s


Fig. 3. Portable infusion device w
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dation of its innocuousness, this practice cannot be given official recommendation.
rfusion vancomycin must be administered through a dedicated venous route. CVR:


.2. Indications


No learned society or governmental agency has provided indi-
ations for the use of elastomeric pumps in an OPAT setting, even
hough the costs connected with the material and the logistics of
ts use are considerable, and even though indications for use should
e justified on the basis of an appreciable benefit, as compared to


ess expensive alternatives (oral route, gravity-driven infusion, IVF
njection and subcutaneous injection) (Table 2).


When the PK/PD parameters of an antibiotic do not justify
rolonged administration, the elastomeric pump does not seem
elevant. For example, ceftriaxone or 30-min aminoglycoside infu-
ion fails to justify its use, the reason being absence of benefit as
ompared to gravity-driven infusion, which is considerably less
xpensive.

In a hospital establishment, intravenous antibiotherapy pre-
cription usually includes a medical prescription indicating the


ith elastomeric reservoir.
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Table 2
Fees for treatment and equipment by French health insurance (“Assurance maladie”)
(www.amelie.com).


Elastomeric pump Gravity-driven
infusion


Price of equipment 32.01 to 49.55D <5D
Price of equipment
installation


250D (1st installation) 50D


115D (the following)
Weekly nursing
fees: 4 to 6 visits a
week


175D 11.8D by visit


Weekly nursing
fees: 1 visit a day


269D 83D


Weekly nursing
fees: 2 visits a day


511D 157D


Weekly nursing
fees: 3 visits a day


726D 223D
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Weekly nursing
fees: more than 3
visits a day


915D 223D


daily dosage according to a schedule. The means of administra-
tion are more often than not indicated by means of parameterized
software specifying solution dilution, concentration of the active
ingredient to be used, and infusion flow rate.


The 12 April 2016 decree on management of medical infu-
sion devices in a home setting published in the French Journal
Officiel [80] spelled out the informative elements to be manda-
torily provided. The 26 June 2019 decree went into detail on the
care arrangements [81]. The form to be filled out and the pre-
scription instructions for home-based infusion published in the
Journal Officiel are downloadable on the “Assurance maladie” web-
site (www.ameli.fr).


In practice, however, the legislation concerning OPAT is only
intermittently respected, and the relevant details are often absent
from prescriptions. For example, flow rate, solution volume, solu-
tion dilution and concentration of the molecule in the device are in
many cases not specified, even though these parameters determine
the choice of the device to be used. That is why service providers
often adapt prescription instructions to the devices at their dis-
posal according to their own protocols, thereby running a major
risk of non-optimized antibiotherapy, and even (in some instances)
of toxicity.


OPAT prescription must include:


• the molecule and its daily dosage, specifying precisely:
◦ infusion volume,
◦ solution dilution,
◦ infusion flow rate,


• an adequate elastomeric infusion device, according to its vol-
ume (determined by maximum concentration) and infusion time
(determined by molecule stability). In view of avoiding any error,
it is up to the prescriber to verify the maximum concentration
and the stability of each molecule.


The different infusion devices available in France are listed in
Table 3;
◦ the isothermal bag for thermosensitive antibiotics;
◦ the number of daily nurse visits;
◦ the different tubing and equipment necessary for infusion and


maintenance of a venous access route.


7. Discussion

Elastomeric pumps in an OPAT setting presents numer-
ous advantages: possible continuous infusion of time-dependent
antibiotics, lowered costs, lessened duration of hospital stays and
positive impact on patients’ mental and physical status.


c


•
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Good OPAT practices are based on several principles essential to
roper use of antibiotics:


the oral route must be initially considered as first-line treatment;
the infection must evolve favorably: stable and apyretic patient;
the patient must not present with comorbidities and is
called upon to accept the constraints associated with OPAT,
whether they be material (nurse visit scheduling, residence
accessibility. . .) or associated with regular medical and paramed-
ical monitoring;
communication between the intervening parties must remain
possible at any time;
the choice of antibiotic must be thought out, painstakingly
targeted and periodically reassessed, in accordance with the
possible means of administration (oral, peripheral intravenous,
central intravenous, midline catheter. . .).


Elastomeric pumps currently assume a major role, which shall
n all likelihood become even more pronounced in the context of
utpatient treatment of severe infections.


And yet, even though their clinical efficacy appears satisfac-
ory, there are very few studies on the “real-life” utilization of
lastomeric pumps; most published work has rather to do with
ntibiotic stability.


We have been unable to identify any recommendation spe-
ific to elastomeric pumps; that said, there exist American [32]
nd English [1,82] recommendations specific to OPAT. They specify
ndications, management modalities and choice of means of admin-
stration of selected antibiotics. However, most of the therapeutic
chedules are limited to bolus injections or infusion not exceed-
ng 120 min. In this context, pump use is not clearly defined and
oes not yield tangible benefit. While the American recommenda-
ions are not unfavorable to elastomeric pumps, they mention the
act that in general, the costs of these devices are not reimbursed
y health insurance. A 2017 review of the literature on antibiotics
dministered in elastomeric pumps came to the conclusion that no
ublished study on the subject is of quality sufficient, according to
he English “Yellow Covered Document”, to recommend their use
83]. Since that time, while several authors (Binson et al. and Naka-


ura et al. [36,40] have carried out work of higher methodological
uality, numerous studies remain necessary to validate henceforth
idespread practices.


Elastomeric pump use needs to be more closely monitored and
upervised, especially for the following reasons:


the instability of certain antibiotics;
the potential adverse effects (degradation products and over-
dosage);
a major lack of precise data on the “behavior” of antibiotics in
elastomeric pumps (strong concentration and high temperature);
devices that are high-priced for long half-life molecules such
as ceftriaxone or ertapenem [84] or for molecules that can be
injected directly by intravenous route or by gravity-driven infu-
sion of short duration;
non-controlled prescription of molecules with a strong ecological
impact instead of narrow-spectrum antibacterial agents.


Our review of the literature paves the way to proposals for the
roper use of elastomeric pumps. While elaborating these sugges-
ions, the references concerning molecule stability have not been
onsidered as having the same “scientific value”. Different levels of


onfidence have appeared:


absence or lack of data on the methods of physio-chemical anal-
ysis and/or the study of degradation products;



http://www.amelie.com/

http://www.ameli.fr/





S. Diamantis et al. Infectious Diseases Now 51 (2021) 39–49


Table 3
Elastomeric pumps available on the French market in 2020.


Theoretical infusion duration Filling volume Nominal flow rate Pump modality Volume: minimal–maximal


1 Nurse visit a day
24 h 48 mL 2 mL/h Easypump II LT 60–30 30–65 mL


2 mL/h ACCUFUSER ligne small 60 mL 48–60 mL
51 mL 2 mL/h HOMEPUMP C-SERIES 60 mL 51–65 mL
56 mL 2 mL/h HOMEPUMP C-SERIES 100 mL 56–125 mL
65 mL 2,7 mL/h DOSI-FUSER 65 mL 65–80 mL
96 mL 4 mL/h ACCUFUSER medium 96–150 mL
100 mL 4,2 mL/h DOSI-FUSER 100 mL 100–130 mL
120 mL 5 mL/h Easypump II LT 125–25 60–125 mL
122 mL 5 mL/h HOMEPUMP C-SERIES 125 mL 122–125 mL
146 mL 5 mL/h HOMEPUMP C-SERIES 270 mL 146–270 mL
150 mL 6,2 mL/h DOSI-FUSER 150 mL 150–180 mL
240 mL 10 mL/h Easypump II LT 270–27 120–295 mL


10 mL/h FOLfusor LV10 216–300 mL
10 mL/h ACCUFUSER large 240–300 mL


246 mL 10 mL/h HOMEPUMP C-SERIES 270 mL 246–335 mL
250 mL 10,4 mL/h DOSI-FUSER 250 mL 250–265 mL
480 mL 20 mL/h ACCUFUSER xtra large 480–550 mL
600 mL 25 mL/h DOSI-FUSER 600 mL 600 mL


2 Nurse visits a day
12 h 27 mL 2 mL/h HOMEPUMP C-SERIES 60 mL 27–65 mL


48 mL 4 mL/h ACCUFUSER small 48–60 mL
60 mL 5 mL/h Easypump II LT 125–25 60–125 mL
65 mL 5,4 mL/h DOSI-FUSER 65 mL 60–80 mL
72 mL 5 mL/h HOMEPUMP C-SERIES 125 mL 72–125 mL
100 mL 8,3 mL/h DOSI-FUSER 100 mL 100–130 mL
120 mL 10 mL/h Easypump II LT 270–27 120–295 mL
120 mL 10 mL/h ACCUFUSER medium 120–150 mL
142 mL 10 mL/h HOMEPUMP C-SERIES 270 mL 142–335 mL
150 mL 12 mL/h DOSI-FUSER 150 mL 150–180 mL
250 mL 20 mL/h DOSI-FUSER 250 mL 250
240 mL 20 mL/h ACCUFUSER CTO200L 240 mL
480 mL 40 mL/h ACCUFUSER ligne xtra large 480–550 mL
500 mL 41,6 mL/h DOSI-FUSER 500 mL 500 mL
600 mL 50 mL/h DOSI-FUSER 600 mL 600 mL


3 Nurse visits a day
4 h 400 mL 100 mL/h SMARTeZ 400 300–500 mL


Easypump II 400–4 240–560 mL
5 h 65 mL 12 mL/h DOSI-FUSER 65 mL 65–80 mL


150 mL 30 mL/h DOSI-FUSER 150 mL 150–180 mL
250 mL 50 mL/h DOSI-FUSER 250 mL 250–265 mL
250 mL 50 mL/h ACCUFUSER medium 250–300 mL
250 mL 50 mL/h Intermate LV 50 250–275 mL
500 mL 100 mL/h Easypump II ST 400–4 240–560 mL
500 mL 100 mL/h HOMEPUMP ECLIPSE 400 mL 400–500 mL


5 h 30 550 mL 100 mL/h Easypump II ST 400–4 240–560 mL
6 240 mL 40 mL/h Easypump II LT 500–12,5 240–560 mL


•


•


8 h 320 mL 40 mL/h
60 mL 5 mL/h


• studies in “real-life” situations assessing treatment efficacy,
plasma concentrations and absence of adverse effect;


• studies in which the tested concentrations were not compatible
with continuous infusion.


Proposals for proper use of electronic pumps (Table 4) were
drawn up while taking into account the following parameters, the
objective being to optimize prescription and reduce the risk of
adverse effects:


• only molecules yielding a benefit by means of continuous or pro-
longed infusion have been proposed. For example, ceftriaxone
and ertapenem (long half-life) and aminoglycosides (antibiotic
concentration-dependent) have not been selected for adminis-
tration by elastomeric pump;


• maximum antibiotic concentration after dilution: in all of the


cases where there existed conflicting data (or data deemed rela-
tively unreliable), to improve the margin of safety it was decided
to select the lower limit of maximum concentration;


• delivery: its variability over time was taken into account;


•


45

Easypump II LT 500–12,5 240–560 mL
Easypump II LT 60–12 30–65 mL


minimum number of visits a day was calculated on the basis
of stability over time (degradation of effectiveness and produc-
tion of potentially toxic metabolites). In cases where temperature
conditions differed from those usually present during use of the
pump, a margin of safety has been retained, the objective being
to ensure optimal molecule stability.


It has also been decided, for reasons of safety and surveil-
lance, to not exceed 24 h of use, even if certain pumps and some
molecules (aztreonam and vancomycin) theoretically allow the
limit to be breached;
elastomeric pump volume has been calculated from desired
daily dosage and maximum concentration following dilution. If
molecule stability necessitates a change of pump two or three
times a day, the minimum size of a usable pump available in
France is clearly indicated. For reasons of safety and simplifica-
tion, an appreciable margin of safety has been maintained for


each molecule;
control of temperature inside the pumps being of paramount
importance in terms of OPAT effectiveness and reliability, isother-
mal systems should be more regularly used. Application of the
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Table 4
Proposals for proper use of elastomeric pumps in an OPAT setting.


Molecule Availability Maximum
concentration after
dilution


Dilution solution Prescribed daily
dose


Minimum pump
volume


Dilution and
administration with
elastomeric pump
available in 2020a


Number of
visits a day


Amoxicillin Pharmacy 20 mg/mL T NaCl 6 g 150 mL 3 g in a
150 mL–12 mL/h pump,
12 h × 2/d


2


8 g 200 mL 4 g in a
240 mL–20 mL/h pump,
12 h × 2/d


2


10 g 250 mL 5 g in a
480 mL–40 mL/h pump,
12 h × 2/d


2


12 g 300 mL 6 g in a
480 mL–40 mL/h pump,
12 h × 2/d


2


Aztreonam Pharmacy 100 mg/mL NaCl 6 g 60 mL 6 g in a 96 mL–4 mL/h
pump, 24 h


1


8 g 80 mL 8 g in a 96 mL–40 mL/h
pump, 24 h


1


10 g 100 mL 10 g in a
120 mL–5 mL/h pump,
24 h


1


12 g 120 mL 12 g in a
120 mL–5 mL/h pump,
24 h


1


Cefazolin HAD 25 mg/mL T NaCl 6 g 240 mL 6 g in a
240 mL–10 mL/h pump,
24 h


1


8 g 320 mL 8 g in a
480 mL–20 mL/h pump
24 h


1


10 g 400 mL 10 g in a
480 mL–20 mL/h pump
24 h


1


12 g 480 mL 12 g in a
480 mL–20 mL/h pump
24 h


1


Cefepime Pharmacy 50 mg/mL NaCl 4 g 40 mL 2 g in a 60 mL–5 mL/h
pump 8 h × 2/d


2


6 g 40 mL 3 g in a 60 mL–5 mL/h
pump, 8 h × 3/d


3


Cefotaxime Retrocession 20 mg/mL T NaCl 6 g 150 mL 3 g in a 150–12 mL/h
pump, 12 h × 2/d


2


8 g 200 mL 4 g in a 240–20 mL/h
pump, 12 h × 2/d


2


12 g 300 mL 6 g in a 480–40 mL/h
pump, 12 h × 2/d


2


Cefoxitin Retrocession 100 mg/mL T NaCl 6 g 60 mL 6 g in a 65–2.7 mL/h
pump, 24 h


1


8 g 80 mL 8 g in a 96–4 mL/h
pump, 24 h


1


Ceftazidime Pharmacy 80 mg/mL NaCl 6 g 25 mL 2 g in each
50 mL–5 mL/h,
8 h × 3/d


3


9 g 40 mL 3 g in each
50 mL–5 mL/h,
8 h × 3/d


3


12 g 50 mL 4 g in each
50 mL–5 mL/h,
8 h × 3/d


3


Clindamycin HAD 12 mg/mL NaCl or G5 1800 mg 150 mL 1.8 g in a
150 mL–6.2 mL/h
pump, 24 h


1


2400 mg 200 mL 2.4 g in a
240 mL–10 mL/h pump,
24 h


1


Cloxacillin HAD 50 mg/mL T G5 6 g 60 mL 3 g in a 60 mL–5 mL/h
pump, 12 h × 2/d


2


8 g 80 mL 4 g in a 120–10 mL/h
pump, 12 h × 2/d


2


10 g 100 mL 5 g in a
120 mL–10 mL/h pump,
12 h × 2/d


2


12 g 120 mL 6 g in a
120 mL–10 mL/h pump,
12 h × 2/d


2
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Table 4 (Continued)


Molecule Availability Maximum
concentration after
dilution


Dilution solution Prescribed daily
dose


Minimum pump
volume


Dilution and
administration with
elastomeric pump
available in 2020a


Number of
visits a day


Meropenem Pharmacy 10 mg/mL T NaCl 6 g 200 mL 2 g in a
200 mL–50 mL/h pump,
4 h × 3/d


3


Penicillin G HAD 100,000 U/mL T Ringer lactate 20 MU 100 mL 10 MU in a
120 mL–10 mL/h pump,
12 h × 2/d


2


30 MU 150 mL 15 MU in a
150–12 mL/h pump,
2 h × 2/d


2


40 MU 200 mL 20 MU in a
240–20 mL/h pump,
12 h × 2/d


2


Piperacillin HAD 80 mg/mL NaCl 12 g 150 mL 12 g in a
150 mL–6.2 mL/h
pump, 24 h


1


16 g 200 mL 16 g in a
240 mL–10 mL/h pump,
24 h


1


Piperacillin +
tazobactam


Pharmacy 80 mg/mL + 10 mg/mL NaCl 12 g + 1,5 g 150 mL 12 g/1,5 g in
a150 mL–6.2 mL/h
pump, 24 h


1


16 g + 2 g 200 mL 16 g/2 g in a
240 mL–10 mL/h pump,
24 h


1


Temocillin Retrocession 80 mg/mL NaCl 4 g 50 mL 4 g in a 50 mL–2 mL/h
pump, 24 h


1


6 g 75 mL 6 g in a 96 mL–4 mL/h
pump, 24 h


1


Vancomycinb,c


(CVR)
Retrocession 80 mg/mL NaCl 2 g 25 mL 2 g in a 48 mL–2 mL/h


pump, 24 h
1


2.5 g 32 mL 2.5 g in a 48 mL–2 mL/h
pump, 24 h


1


3 g 38 mL 3 g in a 48 mL–2 mL/h
pump, 24 h


1


3.5 g 44 mL 3.5 g in a 48 mL–2 mL/h
pump, 24 h


1


CVR: central venous route; T: need to maintain temperature lower than 25 ◦C by using a white-colored isothermal bag, which must be exposed to sunlight while complying
with the measures detailed in Appendix 3. For penicillin G, cefazolin, cloxacillin and cefotaxime, 12 h administration with two elastomeric pumps will be carried out, in the
event of risk of exposure to temperatures exceeding 31 ◦C.


a The choice of elastomeric pump depends on antibiotic stability (minimum dilution and stability duration in terms of time lapse and temperature) and device availability.
Filling volume is defined in accordance with the following rule: respect for the minimum dilution volume compatible with the available device enabling administration
during the period chosen. Minimum volume is selected in view of providing at least minimum hydrosodic input. In the absence of contraindication for a small hydrosodic
input, it is preferable to reduce antibiotic concentration and thereby increase antibiotic stability. E.


b Utilization only by central venous route (central venous catheter, catheter port, PICCline and Midline). For safety reasons, with continuous infusion vancomycin the
peripheral venous route is not recommended for home use.
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temperatures exceeding 25◦, with regard to certain molecules it
remains unknown. Given the potentially heightened production of

c Due to its numerous incompatibilities with other medicines and solutions, cont


following “common sense” measures should limit temperature
elevation in the pumps [43,44]:
◦ let the device hang (around the neck, clipped to the pants. . .),


do not place it under one’s clothes or attached to the body,
◦ avoid to the greatest possible extent any exposure to heat dur-


ing the 4 h following installation of the device,
◦ try to go outside in the morning, when the outdoor temperature


is cooler,
◦ undertake physical activity early in the morning or in the


evening, putting the pump in a bag, at some distance from the
skin,


◦ protect the device from the sun, but without putting it in a dark,
hear-absorbent bag,


◦ during the summer, avoid going outside on days of hot weather,
◦ when going to bed, leave the device outside the bed; do not put


it under the covers; leave it in a piece of furniture or else, at the


very least, above the duvet. t
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s infusion vancomycin must be administered by dedicated venous route.


. Conclusion


The use of elastomeric pumps for intravenous antibiotherapy is
ow an irreplaceable element in the outpatient therapeutic arse-
al. That said, their use has got to be limited to situations in which
enefits are to be expected in terms of effectiveness: intravenous
ntibiotherapy with prolonged or continuous infusion of certain
olecules for patients corresponding to the criteria of outpatient


reatment. Overuse, which can be considered as misuse, generates
ncreased health insurance costs. In the present-day state of knowl-
dge, close surveillance of outpatient parenteral antimicrobial
herapy (OPAT) administered by elastomeric pump is altogether
ustified. As for the stability of antibiotics, which are often used in
trong concentrations and exposed for lengthy periods of time to

oxic metabolites and a lack of data on some molecules, it seems
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necessary, with regard to each of them, to study the toxicity of the
degradation products inside the devices. As of now, OPAT in con-
tinuous or prolonged infusion by elastomeric pump is more and
more widely utilized, necessitating enlightened prescription and
surveillance. Given the exceedingly low number of relevant and
reliable data, our proposals are based on a low level of evidence,
which means that special attention should be paid to therapeutic
efficacy and the occurrence of adverse effects. More work is needed
to establish more precise recommendations.


Disclosure of interest


The authors declare that they have no competing interest.


Ethical approval


All procedures performed in studies involving human partic-
pants were in accordance with the 1964 Helsinki declaration and
its later amendments.


Contribution of authors


Dr. Diamantis designed the study, collected data, analyzed data,
interpreted data, and wrote the manuscript. Dr. Dawudi collected
data, analyzed data, interpreted data, and wrote the manuscript. Dr.
Cassard collected data, analyzed data, interpreted data, and wrote
the manuscript. Dr. Longuet assisted with data interpretation and
manuscript review. Dr. Lesprit assisted with data interpretation
and manuscript review. Dr Gauzit , collected data, analyzed data,
interpreted data, and wrote the manuscript.


References


[1] Chapman ALN, Seaton RA, Cooper MA, Hedderwick S, Goodall V, Reed C, et al.
Good practice recommendations for outpatient parenteral antimicrobial ther-
apy (OPAT) in adults in the UK: a consensus statement. J Antimicrob Chemother
2012;67:1053–62.


[2] Lacroix A, Revest M, Patrat-Delon S, Lemaître F, Donal E, Lorléac’h A, et al.
Outpatient parenteral antimicrobial therapy for infective endocarditis: a cost-
effective strategy. Med Mal Infect 2014;44:327–30.


[3] Williams DN, Baker CA, Kind AC, Sannes MR. The history and evolution
of outpatient parenteral antibiotic therapy (OPAT). Int J Antimicrob Agents
2015;46:307–12.


[4] Bernard L, El-Hajj null, Pron B, Lotthé A, Gleizes V, Signoret F, et al. Outpatient
parenteral antimicrobial therapy (OPAT) for the treatment of osteomyelitis:
evaluation of efficacy, tolerance and cost. J Clin Pharm Ther 2001;26:445–51.


[5] Patel S, Abrahamson E, Goldring S, Green H, Wickens H, Laundy M. Good
practice recommendations for paediatric outpatient parenteral antibiotic ther-
apy (p-OPAT) in the UK: a consensus statement. J Antimicrob Chemother
2015;70:360–73.


[6] Tice AD, Rehm SJ, Dalovisio JR, Bradley JS, Martinelli LP, Graham DR, et al.
Practice guidelines for outpatient parenteral antimicrobial therapy. IDSA guide-
lines. Clin Infect Dis 2004;38:1651–72.


[7] Goodfellow AF, Wai AO, Frighetto L, Marra CA, Ferreira BM, Chase ML, et al.
Quality-of-life assessment in an outpatient parenteral antibiotic program. Ann
Pharmacother 2002;36:1851–5.


[8] Keller SC, Williams D, Levering M, Cosgrove SE. Health-related quality
of life in outpatient parenteral antimicrobial therapy. Open Forum Infect
Dis 2018;7:ofaa178, http://dx.doi.org/10.1093/ofid/ofy143. PMID: 32523974;
PMCID: PMC7270705.


[9] Psaltikidis EM, da Silva EN, Bustorff-Silva JM, Moretti ML, Resende MR. Eco-
nomic evaluation of outpatient parenteral antimicrobial therapy: a systematic
review. Expert Rev Pharmacoecon Outcomes Res 2017;17:355–75.


10] Yong C, Fisher DA, Sklar GE, Li S-C. A cost analysis of Outpatient Parenteral
Antibiotic Therapy (OPAT): an Asian perspective. Int J Antimicrob Agents
2009;33:46–51.


11] Zahnd D, Aebi S, Rusterholz S, Fey MF, Borner MM. A randomized crossover trial
assessing patient preference for two different types of portable infusion-pump
devices. Ann Oncol 1999;10:727–9.


12] Longuet P, Lecapitaine AL, Cassard B, Batista R, Gauzit R, Lesprit P, et al. Prepar-


ing and administering injectable antibiotics: how to avoid playing God. Med
Mal Infect 2016;46:242–68.


13] Gilchrist M, Seaton RA. Outpatient parenteral antimicrobial therapy and
antimicrobial stewardship: challenges and checklists. J Antimicrob Chemother
2015;70:965–70.


[


48

Infectious Diseases Now 51 (2021) 39–49


14] Roche M, Bornet C, Monges P, Stein A, Gensollen S, Seng P. Misuse of antibi-
otics reserved for hospital settings in outpatients: a prospective clinical
audit in a university hospital in Southern France. Int J Antimicrob Agents
2016;48:96–100.


15] Fraser TG, Stosor V, Wang Q, Allen A, Zembower TR. Vancomycin and home
health care. Emerg Infect Dis 2005;11:1558–64.


16] Laterre P-F, Wittebole X, Van de Velde S, Muller AE, Mouton JW, Carryn S, et al.
Temocillin (6 g daily) in critically ill patients: continuous infusion versus three
times daily administration. J Antimicrob Chemother 2015;70:891–8.


17] Prescott WA, Gentile AE, Nagel JL, Pettit RS. Continuous-infusion antipseu-
domonal beta-lactam therapy in patients with cystic fibrosis. P T Peer-Rev J
Formul Manag 2011;36:723–63.


18] Van Herendael B, Jeurissen A, Tulkens PM, Vlieghe E, Verbrugghe W, Jorens
PG, et al. Continuous infusion of antibiotics in the critically ill: the new
holy grail for beta-lactams and vancomycin? Ann Intensive Care 2012;2:22,
http://dx.doi.org/10.1186/2110-5820-2-22.


19] Bretonnière C, Leone M, Milési C, Allaouchiche B, Armand-Lefevre L, Baldesi
O, et al. Strategies to reduce curative antibiotic therapy in intensive care units
(adult and paediatric). Intensive Care Med 2015;4(1):1181–96.


20] Drlica K. The mutant selection window and antimicrobial resistance. J Antimi-
crob Chemother 2003;52:11–7.


21] Jehl F, Levêque D. Perfusion continue des bêtalactamines : intérêts, incon-
vénients, modalités pratiques. Reanimation 2009;18:343–52.


22] None B. Antibiothérapie des infections à entérobactéries et à Pseudomonas
aeruginosa chez l’adulte : place des carbapénèmes et de leurs alternatives.
Haute Autorité de santé; 2019 [Disponible sur : https://www.has-sante.fr/
upload/docs/application/pdf/2019-06/synthese infections enterobacteries.pdf
(consulté le 23 février 2020)].


23] Wolter JM, Bowler SD, Nolan PJ, McCormack JG. Home intravenous therapy in
cystic fibrosis: a prospective randomized trial examining clinical, quality of life
and cost aspects. Eur Respir J 1997;10:896–900.


24] Poretz DM, Woolard D, Eron LJ, Goldenberg RI, Rising J, Sparks S. Outpatient
use of ceftriaxone: a cost-benefit analysis. Am J Med 1984;77:77–83.


25] Durojaiye OC, Bell H, Andrews D, Ntziora F, Cartwright K. Clinical efficacy,
cost analysis and patient acceptability of outpatient parenteral antibiotic ther-
apy (OPAT): a decade of Sheffield (UK) OPAT service. Int J Antimicrob Agents
2018;51:26–32.


26] Voumard R, Gardiol C, André P, Arensdorff L, Cochet C, Boillat-Blanco N, et al.
Efficacy and safety of continuous infusions with elastomeric pumps for out-
patient parenteral antimicrobial therapy (OPAT): an observational study. J
Antimicrob Chemother 2018;73:2540–5.


27] Lee C-C, Lee N-Y, Chen P-L, Hong M-Y, Chan T-Y, Chi C-H, et al. Impact of
antimicrobial strategies on clinical outcomes of adults with septic shock and
community-onset Enterobacteriaceae bacteremia: de-escalation is beneficial.
Diagn Microbiol Infect Dis 2015;82:158–64.


28] Chapman ALN, Dixon S, Andrews D, Lillie PJ, Bazaz R, Patchett JD. Clinical effi-
cacy and cost-effectiveness of outpatient parenteral antibiotic therapy (OPAT):
a UK perspective. J Antimicrob Chemother 2009;64:1316–24.


29] Arensdorff L, Boillat-Blanco N, Decosterd L, Buclin T, de Vallière S. Adequate
plasma drug concentrations suggest that amoxicillin can be administered
by continuous infusion using elastomeric pumps. J Antimicrob Chemother
2017;72:2613–5.


30] Cavalli Z, Becker A, Bosch A, Conrad A, Triffault-Filit C, Valour F, et al. Prolonged
cefoxitin infusion using mobile elastomeric infusors in outpatients with bone
and joint infection. J Bone Jt Infect 2018;3:182–6.


31] Kameshwar K, Karahalios A, Janus E, Karunajeewa H. False economies in
home-based parenteral antibiotic treatment: a health-economic case study
of management of lower-limb cellulitis in Australia. J Antimicrob Chemother
2016;71:830–5.


32] Norris AH, Shrestha NK, Allison GM, Keller SC, Bhavan KP, Zurlo JJ, et al.
2018 infectious diseases society of america clinical practice guideline for the
management of outpatient parenteral antimicrobial therapy. Clin Infect Dis
2019;68:e1–35.


33] Viaene E, Chanteux H, Servais H, Mingeot-Leclercq M-P, Tulkens PM. Compara-
tive stability studies of antipseudomonal – lactams for potential administration
through portable elastomeric pumps (home therapy for cystic fibrosis patients)
and motor-operated syringes (intensive care units). Antimicrob Agents
Chemother 2002;46:2327–32.


34] Arlicot N, Marie A, Cade C, Laffon M, Antier D. Stability of amoxicillin in portable
pumps is drug concentration dependent. Pharm 2011;66:631–2.


35] Calbiac PD, Lamoureux F, Pourrat X, Bretault L, Marchand S, Grassin J, et al.
Traitement des surinfections bronchiques : stabilité des antibiotiques dans les
diffuseurs portatifs. Therapie 2006;61:139–44.


36] Binson G, Grignon C, Le Moal G, Lazaro P, Lelong J, Roblot F, et al. Overcoming
stability challenges during continuous intravenous administration of high-dose
amoxicillin using portable elastomeric pumps. PloS One 2019;14:e0221391.


37] Walker SE, Iazzetta J, Law S, Biniecki K. Stability of commonly used antibiotic
solutions in an elastomeric infusion device. Can J Hosp Pharm 2010;63:212–24.


38] Bourget P, Amin A, Dupont C, Abely M, Desmazes-Dufeu N, Dubus JC, et al.
How to minimize toxic exposure to pyridine during continuous infusion of
ceftazidime in patients with cystic fibrosis? Antimicrob Agents Chemother


2014;58:2849–55.


39] Hossain MA, Friciu M, Aubin S, Leclair G. Stability of penicillin G sodium diluted
with 0.9% sodium chloride injection or 5% dextrose injection and stored in
polyvinyl chloride bag containers and elastomeric pump containers. Am J
Health Syst Pharm 2014;71:669–73.



dx.doi.org/10.1093/ofid/ofy143

dx.doi.org/10.1186/2110-5820-2-22





[


[


[
[


[


[


[
[
[
[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[


[
vice, 2016. [Available from: https://www.sps.nhs.uk/articles/content-pagefor-
yellow-cover-documents-yellow-cover/].


[84] Diamantis S. Antibiothérapie intraveineuse à domicile : audit des prescriptions
et de l’administration par un prestataire de service. RICAI 2014 poster, 2015.

S. Diamantis et al.


40] Nakamura T, Enoki Y, Uno S, Uwamino Y, Iketani O, Hasegawa N, et al. Stability
of benzylpenicillin potassium and ampicillin in an elastomeric infusion pump.
J Infect Chemother 2018;24:856–9.


41] Sprauten PF, Beringer PM, Louie SG, Synold TW, Gill MA. Stability and antibac-
terial activity of cefepime during continuous infusion. Antimicrob Agents
Chemother 2003;47:1991–4.


42] Stabilis 4.0. www.stabilis.org.
43] Voumard R, Van Neyghem N, Cochet C, Gardiol C, Decosterd L, Buclin T, et al.


Antibiotic stability related to temperature variations in elastomeric pumps
used for outpatient parenteral antimicrobial therapy (OPAT). J Antimicrob
Chemother 2017;72:1462–5.


44] Docherty T, Montalto M, Leslie J, King K, Niblett S, Garrett T. Temperature pro-
files of antibiotic-containing elastomeric infusion devices used by ambulatory
care patients. Am J Health Syst Pharm 2017;74:992–1001.


45] Vella-Brincat JWA. Stability of benzylpenicillin during continuous home intra-
venous therapy. J Antimicrob Chemother 2004;53:675–7.


46] Folfusor, 2013. Notice-FR-071966398.pdf www.baxter.fr.
47] Dossier d’informations scientifique easy pumpii.pdf, 2020. www.bbraun.fr.
48] WYM France, 2018. [Available from: www.wymfrance.com/].
49] Steffens E, Quintens C, Derdelinckx I, Peetermans WE, Van Eldere J, Spriet I,


et al. Outpatient parenteral antimicrobial therapy and antibiotic stewardship:
opponents or teammates? Infection 2019;47:169–81.


50] Pandya KH, Eaton V, Kowalski S, Sluggett JK. Safety of continuous antibiotic
infusions administered through an Australian hospital in the home service: a
pilot study. J Pharm Pract Res 2017;47:333–9.


51] Ackermann M, Maier S, Ing H, Bonnabry P. Evaluation of the design and reli-
ability of three elastomeric and one mechanical infusers. J Oncol Pharm Pract
2007;13:77–84.


52] Keel RA, Sutherland CA, Crandon JL, Nicolau DP. Stability of doripenem,
imipenem and meropenem at elevated room temperatures. Int J Antimicrob
Agents 2011;37:184–5.


53] Jenkins A, Hills T, Santillo M, Gilchrist M. Drug Stability Working Group of the
BSAC UK OPAT initiative. Extended stability of antimicrobial agents in admin-
istration devices. J Antimicrob Chemother 2017;72:1217–20.


54] Hale CM, Steele JM, Seabury RW, Miller CD. Characterization of drug-related
problems occurring in patients receiving outpatient antimicrobial therapy. J
Pharm Pract 2017;30:600–5.


55] Pulcini C, Couadau T, Bernard E, Lorthat-Jacob A, Bauer T, Cua E, et al. Adverse
effects of parenteral antimicrobial therapy for chronic bone infections. Eur J
Clin Microbiol Infect Dis 2008;27:1227–32.


56] RCP des médicaments. Base de données publique des médicaments, 2020.
[Available from: http://base-donnees-publique.medicaments.gouv.fr].


57] Cook B, Hill SA, Lynn B. The stability of amoxycillin sodium in intravenous
infusion fluids. J Clin Hosp Pharm 1982;7:245–50.


58] Bru JP, et al. RICAI 2017 poster 198. Stabilité de l’amoxicilline in vivo admin-
istrée en perfusion continue pendant 24 heures, 2017. [Available from:
www.ricai.fr].


59] Vinks AA, Touw DJ, van Rossen RC, Heijerman HG, Bakker W. Stability of
aztreonam in a portable pump reservoir used for home intravenous antibiotic
treatment (HIVAT). Pharm World Sci PWS 1996;18:74–7.


60] Donnelly RF. Stability of cefazolin sodium in polypropylene syringes and
polyvinylchloride minibags. Can J Hosp Pharm 2011;64:241–5.


61] Zeller V, Durand F, Kitzis M-D, Lhotellier L, Ziza J-M, Mamoudy P, et al. Con-
tinuous cefazolin infusion to treat bone and joint infections: clinical efficacy,
feasibility, safety, and serum and bone concentrations. Antimicrob Agents
Chemother 2009;53:883–7.


62] Stiles ML, Tu YH, Allen LV. Stability of cefazolin sodium, cefoxitin sodium, cef-
tazidime, and penicillin G sodium in portable pump reservoirs. Am J Hosp
Pharm 1989;46:1408–12.


63] Baririan N, Chanteux H, Viaene E, Servais H, Tulkens PM. Stability and com-
patibility study of cefepime in comparison with ceftazidime for potential
administration by continuous infusion under conditions pertinent to ambu-


latory treatment of cystic fibrosis patients and to administration in intensive
care units. J Antimicrob Chemother 2003;51:651–8.


64] Arlicot N, Rochefort GY, Schlecht D, Lamoureux F, Marchand S, Antier D.
Stability of antibiotics in portable pumps used for bronchial superinfection:
guidelines for prescribers. Pediatrics 2007;120:1255–9.


49

Infectious Diseases Now 51 (2021) 39–49


65] D’Huart E, Vingeron J, Blaise F, Charmillon A, Demoré B. Physicochemical stabil-
ity of cefotaxime in polypropylene syringes at high concentrations for intensive
care units. European Association of Hospital Pharmacists, 2019 [Available from:
www.eahp.eu/24-3PC-015].


66] Zeller V, Dzeing-Ella A, Kitzis M-D, Ziza J-M, Mamoudy P, Desplaces N. Contin-
uous clindamycin infusion, an innovative approach to treating bone and joint
infections. Antimicrob Agents Chemother 2010;54:88–92.


67] Walker SE, Dufour A, Iazzetta J. Concentration and solution dependent
stability of cloxacillin intravenous solutions. Can J Hosp Pharm 2018;51,
http://dx.doi.org/10.4212/cjhp.v51i1.1898.


68] Stiles ML, Allen LV. Stability of nafcillin sodium, oxacillin sodium, penicillin G
potassium, penicillin G sodium, and tobramycin sulfate in polyvinyl chloride
drug reservoirs. Am J Health-Syst Pharm 1997;54:1068–70.


69] Pharmacie à Genève aux HUG, 2020. [Available from:
https://pharmacie.hug-ge.ch/].


70] Berthoin K, Le Duff CS, Marchand-Brynaert J, Carryn S, Tulkens PM. Stabil-
ity of meropenem and doripenem solutions for administration by continuous
infusion. J Antimicrob Chemother 2010;65:1073–5.


71] Fawaz S, Barton S, Whitney L, Swinden J, Nabhani-Gebara S. Stability of
meropenem after reconstitution for administration by prolonged infusion.
Hosp Pharm 2019;54:190–6.


72] OMEDIT Centre. Reconstitution et durée de stabilité des anti-infectieux injecta-
bles, 2020. [Available from: www.omedit-centre.fr/].


73] Roberts JA, Hope WW, Lipman J. Therapeutic drug monitoring of �-lactams
for critically ill patients: unwarranted or essential? Int J Antimicrob Agents
2010;35:419–20.


74] De Jongh R, Hens R, Basma V, Mouton JW, Tulkens PM, Carryn S. Continuous
versus intermittent infusion of temocillin, a directed spectrum penicillin for
intensive care patients with nosocomial pneumonia: stability, compatibility,
population pharmacokinetic studies and breakpoint selection. J Antimicrob
Chemother 2008;61:382–8.


75] Carryn S, Couwenbergh N, Tulkens PM. Long-term stability of temocillin in
elastomeric pumps for outpatient antibiotic therapy in cystic fibrosis patients.
J Antimicrob Chemother 2010;65:2045–6.


76] Raverdy V, Ampe E, Hecq J-D, Tulkens PM. Stability and compatibility of van-
comycin for administration by continuous infusion. J Antimicrob Chemother
2013;68:1179–82.


77] Roberts JA, Taccone FS, Udy AA, Vincent J-L, Jacobs F, Lipman J. Vancomycin dos-
ing in critically ill patients: robust methods for improved continuous-infusion
regimens. Antimicrob Agents Chemother 2011;55:2704–9.


78] Saugel B, Nowack MCM, Hapfelmeier A, Umgelter A, Schultheiss C, Thies P, et al.
Continuous intravenous administration of vancomycin in medical intensive
care unit patients. J Crit Care 2013;28:9–13.


79] Wood MJ, Lund R, Beavan M. Stability of vancomycin in plastic syringes
measured by high-performance liquid chromatography. J Clin Pharm Ther
1995;20:319–25.


80] Arrêté du 12 avril 2016 portant modification des modalités de prise en charge
de dispositifs médicaux de perfusion à domicile et prestations associées visées
sur la liste des produits et prestations prévue à l’article L. 165-1 du code de la
sécurité sociale. [Available from: www.legifrance.gouv.fr].


81] Arrêté du 26 juin 2019 portant modification des modalités de prise en charge
de dispositifs médicaux de perfusion à domicile et prestations associées inscrits
au titre Ier de la liste des produits et prestations prévue à l’article L. 165-1 du
code de la sécurité sociale. [Available from: www.legifrance.gouv.fr].


82] Chapman ALN, Patel S, Horner C, Gilchrist M, Seaton RA. Outpatient parenteral
antimicrobial therapy: updated recommendations from the UK. J Antimicrob
Chemother 2019;74:3125–7.


83] Content page for yellow cover documents – specialist pharmacy ser-

[Available from : https://www.ricai.fr/archives-2014].



http://www.wymfrance.com/

http://base-donnees-publique.medicaments.gouv.fr/

http://www.ricai.fr/

http://www.eahp.eu/24-3PC-015

dx.doi.org/10.4212/cjhp.v51i1.1898

https://pharmacie.hug-ge.ch/

http://www.omedit-centre.fr/

http://www.legifrance.gouv.fr/

http://www.legifrance.gouv.fr/



		Home intravenous antibiotherapy and the proper use of elastomeric pumps: Systematic review of the literature and proposals for improved use

		1 Introduction

		2 Methodology

		3 The results of systematized research

		4 The advantages of elastomeric pumps

		4.1 Continuous and prolonged antibiotic infusion

		4.2 Improved quality of life

		4.3 Clinical efficacy

		4.4 Cost



		5 The risks of elastomeric pumps

		5.1 Variable stability

		5.2 Toxicity to be controlled



		6 The elastomeric pumps in practice

		6.1 The functioning of an elastomeric pump

		6.2 Indications

		6.3 Home antibiotic therapy



		7 Discussion

		8 Conclusion

		Disclosure of interest

		Ethical approval

		Contribution of authors

		References






image6.emf
Diamantis 2021.pdf


Diamantis 2021.pdf


G


T


M


S
a


b


c


d


1


1


a
s
f
t
a


i
a
m


s
m
f


d
m
a
s
h
t
s
o
a
p


t
p


J


0


Infectious Diseases Now 51 (2021) 14–38


Available online at


ScienceDirect
www.sciencedirect.com


uidelines


erms of use of outpatient parenteral antibiotic therapy


odalités d’utilisation des antibiotiques par voie intraveineuse au domicile

. Diamantisa, P. Longuetb, P. Lesprit c, R. Gauzitd,∗


Service des maladies infectieuses et tropicales, groupe hospitalier Sud Île-de-France, Melun, France
Équipe mobile d’antibiothérapie, centre hospitalier Victor-Dupouy, Argenteuil, France
Unité transversale d’hygiène et d’infectiologie, service de biologie clinique, hôpital Foch, Suresnes, France
Équipe mobile d’infectiologie, réanimation Ollier, hôpital Cochin, AP–HP, Paris, France

. English version


.1. Introduction


Although oral antibiotic therapies should be favored as much
s possible, outpatient parenteral antibiotic therapies (OPAT) are
ometimes required. OPATs are increasingly used as they allow
or early outpatient management, reduce adverse events related
o prolonged hospitalizations, encourage patient’s independence,
nd reduce the cost of management [1,2].


All infusion modalities can be used at home. Short-duration
ntermittent infusion is the norm for concentration-dependent
ntibiotics (e.g., aminoglycosides) and for time-dependent
olecules with long half-life (e.g., ceftriaxone or ertapenem).
“Traditional” administration modalities adapted for disease


everity are effective in most mild infections, and their cost remains
oderate (mainly impacted by the molecule cost). They should be


avored, whenever possible.
However, infusion modalities should be maximized for time-


ependent antibiotics (beta-lactams) and vancomycin so as to
aximize PK/PD parameters (to increase the success rate) for


ll cases associated with “unfavorable” antibiotic effectiveness:
evere patients, high minimum inhibitory concentration (MIC),
igh dosage, poor diffusion to the infected site (bone and joint infec-
ion, foreign device-related infection, endocarditis, etc.). In these
ituations, prescriptions should be maximized by using prolonged
r continuous infusions [3–5]. They can either be performed using
syringe pump or using volumetric infusion pumps or elastomeric
umps.


Irrespective of the device type, it is always important to consider


he stability of the molecules, which depends on six interacting
arameters [6–8]:


∗ Corresponding author. Réanimation Ollier, CHU Cochin, 27, rue du Faubourg-St-
acques, 75014 Paris, France.


E-mail address: remy.gauzit@aphp.fr (R. Gauzit).


https://doi.org/10.1016/j.medmal.2020.06.004
399-077X/© 2020 Elsevier Masson SAS. All rights reserved.

• syringe and filter infuser components;
• dilution medium;
• pH of the solution;
• final concentration of the antibiotic in the medium;
• temperature of the solution (the importance of room temperature


is often underestimated);
• time (i.e., infusion duration).


Integrating and respecting these parameters in the prescription
modalities ensure antibiotic stability, with less than 10% of active
ingredient loss during the defined infusion period. It also ensures
the absence of potentially toxic degradation product production
[8].


Drug–drug interactions require the use of a dedicated route
when continuous infusions are used.


OPAT possibilities have been widely facilitated by the help pro-
vided by homecare providers. Pre-filling of forms for outpatient
prescriptions by the provider facilitates medical care, but condi-
tions required for the administration of a stable solution must
imperatively be respected (maximum concentration, compliance
with the chosen dilution medium, compliance with tempera-
ture requirements and with the maximum infusion time, etc.).
The choice of infusion mode (hence of the device required to
do the infusion) should also comply with good practices so as
not to “excessively use” elastomeric pumps or volumetric pumps
to administer molecules for which no benefit is expected when
used with such devices (e.g., ceftriaxone or ertapenem) [9]. It
should therefore be reminded that the oral route should be favored
whenever possible, and that the use of elastomeric pumps is not
recommended for all types of molecules or for all infection types.


The table below details all antibiotics that can be administered
by the intravenous route in outpatient settings. It was drafted based
on in vitro stability data of molecules and, for some of them, on
their stability in real-use conditions with elastomeric pumps. The


suggested dosing regimens (aiming at reducing as much as possible
the number of nursing visits at home) take into consideration the
following: minimum dilution volume, maximum stability duration,
and minimum water-sodium intake required.



https://doi.org/10.1016/j.medmal.2020.06.004

http://www.sciencedirect.com/science/journal/26669919
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Whenever existing data was not “robust”, a safety margin
as used, especially for temperature-related stability as exposure


o heat is difficult to control at home (room temperature, elas-


omeric pump placed under clothes, patients lying under a blanket,
tc.). For instance, several recent studies showed that penicillins
emain stable for 24 hours at 25 ◦C, which allows for penicillin


continuous infusions in hospital settings where temperature

ases Now 51 (2021) 14–38 15


is controlled and stable at 24 ◦C [10,11]. However, studies
performed with elastomeric pumps in contact with the skin or in a
cooler bag (most often poorly effective) showed that temperature


inside the elastomeric pump may exceed 37 ◦C [6,12]. Given this
data and as a precautionary measure, a twice-daily administration
of heat-sensitive antibiotics (penicillin G, amoxicillin, cefotaxime,
cefoxitin, cloxacillin) by elastomeric pumps has been selected.
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Amikacin Community (hospital
prescription)


WFI
500 mg in 4 mL


Sodium chloride 0.9%
or glucose 5%
Max 20 mg/mL


30-min infusion No direct intravenous
infusion nor subcutaneous
infusion
Immediate administration


[13–15]


Amoxicillin Community WFI
1 g in 20 mL
2 g in 20 mL


Sodium chloride 0.9%
Max 20 mg/mL


1 g → direct
intravenous infusion, 3
to 4 min
2 g → slow intravenous
infusion, 30 to 60 min
Continuous infusion:
after a 2-g loading dose
over 30–60 min
- 6 g/day: 3 g in a
minimum volume of
150 mL to infuse over
12 hours via an
elastomeric pump or a
volumetric pump,
twice daily,
- 8 g/day: 4 g in a
minimum volume of
200 mL to infuse over
12 hours via an
elastomeric pump or a
volumetric pump,
twice daily,
- 10 g/day: 5 g in a
minimum volume of
250 mL to infuse over
12 hours via an
elastomeric pump or a
volumetric pump,
twice daily,
- 12 g/day: 6 g in a
minimum volume of
300 mL to infuse over
12 hours via an
elastomeric pump or a
volumetric pump,
twice daily


[3,10,13,14,16–18]


Amoxicillin–clavulanic
acid


Community WFI
1 g in 20 mL
2 g in 20 mL


Sodium chloride 0.9%
Max 20 mg/mL


1 g → direct
intravenous infusion, 3
to 4 min
2 g → slow intravenous
infusion, 30 to 60 min


No reconstitution in
glucose 5% (if infusion of a
glucose solution, the
infusion should be clamped
before antibiotic injection)
Administration should be
over within the hour
following reconstitution
Do not exceed 1200 mg of
clavulanic acid/day
Caution: packaged at
1 g/200 mg and 2 g/200 mg


[13,14,18,19]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Aztreonam Community (hospital
prescription)


WFI
Shake before use


Sodium chloride 0.9%
Glucose 5%
Max 100 mg/mL
(viscosity)


1 g → direct
intravenous infusion, 3
to 4 min
2 g → slow intravenous
infusion, 30 to 60 min
Continuous infusion:
after a 2-g loading dose
over 30–60 min
- 6 g/day: 6 g in a
minimum volume of
60 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 8 g/day: 8 g in a
minimum volume of
80 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 10 g/day: 10 g in a
minimum volume of
100 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily


[13,14,18,20,21]
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Dilution (final
concentration)


Infusion modalities Precaution for use References


Cefazolin Hospital/outpatient
hospitalization


WFI
Shake before use


Glucose 5%
Sodium chloride 0.9%
Max 25 mg/mL


1 g → direct
intravenous infusion, 3
to 4 min
2 g → slow intravenous
infusion, 30 to 60 min
Continuous infusion:
after a 2-g loading dose
over 30–60 min
- 6 g/day: 6 g in a
minimum volume of
250 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 8 g/day: 8 g in a
minimum volume of
320 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 10 g/day: 10 g in a
minimum volume of
400 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 12 g/day: 12 g in a
minimum volume of
480 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily


[4,13,22–26]


Cefepime Community (hospital
prescription)


WFI Sodium chloride 0.9%
or glucose 5%
Max 50 mg/mL


1 g and 2 g → slow
intravenous infusion,
30 to 60 min
Prolonged infusion:
after a 2-g loading dose
over 30–60 min
- 4 g/day: 2 g in a
minimum volume of
40 mL to infuse over
8 hours via an
elastomeric or
volumetric pump,
twice daily,
- 6 g/day: 2 g in a
minimum volume of
40 mL to infuse over
8 hours via an
elastomeric or
volumetric pump,
three times a day


A brown/orange coloration
with degradation products
(known toxic effect) may
be observed with an
infusion or storage
duration exceeding 8 hours
at 30 ◦C


[6,7,14,18,19,27,28]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Cefotaxime Can be dispensed by
hospital pharmacies for
outpatient use


WFI Sodium chloride 0.9%
or glucose 5%
Max 20 mg/mL


1 g and 2 g → slow
intravenous infusion,
30 to 60 min
Continuous infusion:
after a 2-g loading dose
over 30–60 min
- 6 g/day: 3 g in a
minimum volume of
150 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily,
- 8 g/day: 4 g in a
minimum volume of
200 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily,
- 12 g/day: 6 g in a
minimum volume of
300 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily


Stable at 25 ◦C for 24 hours
- > 2 visits/day as a
precautionary measure
(risk of temperature above
25 ◦C in the elastomeric or
volumetric pump)


[14,15,18]


Cefoxitin Can be dispensed by
hospital pharmacies for
outpatient use


WFI Sodium chloride 0.9%
Max 100 mg/mL


1 g → slow intravenous
infusion, 30 to 60 min
Continuous infusion:
after a 2-g loading dose
over 30–60 min if high
dosage,
- 6 g/day: 6 g in a
minimum volume of
60 mL to infuse over
24 hours via an
elastomeric pump or
volumetric pump, once
daily,
- 8 g/day: 8 g in a
minimum volume of
80 mL to infuse over
24 hours via an
elastomeric pump or
volumetric pump, once
daily


[14,15,18,22]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Ceftaroline fosamil Hospital/outpatient
hospitalization


WFI Sodium chloride 0.9%
Max 6 mg/mL


600 mg as a 60-min
infusion, every 8 to
12 hours
Continuous infusion:
after a 600-mg loading
dose over 30–60 min
- 1200 mg/day: 600 mg
in a minimum volume
of 100 mL to infuse
over 12 hours via an
elastomeric pump or
volumetric pump,
twice daily,
- 1800 mg/day: 900 mg
in a minimum volume
of 150 mL to infuse
over 12 hours via an
elastomeric pump or
volumetric pump,
twice daily


Do not exceed 30 min
between the start of
reconstitution and the end
of the infusion preparation


[14,15,29]


Ceftazidime Community, hospital
prescription


WFI Sodium chloride 0.9%
or glucose 5%
Max 80 mg/mL


1 g and 2 g → slow
intravenous infusion
over 30–60 min
Continuous infusion:
after 2-g loading dose
over 30–60 min
- 6 g/day: 2 g in a
minimum volume of
25 mL to infuse over
8 hours via an
elastomeric pump or
volumetric pump,
three times a day,
- 9 g/day: 3 g in a
minimum volume of
40 mL to infuse over
8 hours via an
elastomeric pump or
volumetric pump,
three times a day


Production of pyridine
(toxic degradation
product) > 1 mg/ml,
irrespective of the
temperature if
concentration > 80 mg/mL
and duration ≥ 8 hours


[7,14,15,18,22,24,28,30,31]


Ceftazidime–avibactam Hospital/outpatient
hospitalization


WFI 10 mL Sodium chloride 0.9%
or glucose 5%
Infusion volume
100 mL


2/0.5-g infusion over
120 min, every 8 to
12 hours


[14,32]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Ceftobiprole Hospital/outpatient
hospitalization


WFI or glucose 5%
10 mL


Sodium chloride 0.9%
or glucose 5%
Infusion volume
250 mL


500-mg infusion over 120 min,
every 8 hours


[14]


Ceftolozane–tazobactam Hospital/outpatient
hospitalization


WFI or sodium chloride
0.9% 10 mL


Sodium chloride 0.9%
or glucose 5%


1/0.5-g or 2/1-g infusion in
100 mL over 60 min, every
8 hours
Continuous infusion:
after a 2-g loading dose over
60 min
- 2 g in a minimum volume of
100 mL to infuse over 8 hours
via an elastomeric pump or
volumetric pump, three times
daily


[14,32]


Ceftriaxone Community Solvent provided (WFI)
10 ml


Sodium chloride 0.9%
or glucose 5%
Slow intravenous
infusion max
100 mg/mL
Infusion max 50 mg/mL


Slow intravenous infusion
5 min
30-min infusion


Do not use diluents
containing calcium
Do not administer
simultaneously with
calcium-containing
solutions


[14]


Ciprofloxacin 200 mg: community
(hospital prescription)
400 mg:
hospital/outpatient
hospitalization


Ready-to-infuse
solution


Ready-to-infuse
solution


200 mg: 30 min (children:
60 min)
400 mg: 60 min


The intravenous route
must only be used on
an exceptional basis
The oral route should
be favored, or another
antibiotic should be
used


[14]


Clindamycin Hospital/outpatient
hospitalization


Ready-to-dilute
solution


Sodium chloride 0.9%
or glucose 5%
Max 12 mg/mL


Maximum infusion rate:
30 mg/min
Continuous infusion:
after a 600-mg loading dose
over one hour
- 30–40 mg/kg/day in a
minimum volume of 240 mL to
infuse over 24 hours via an
elastomeric pump or
volumetric pump, once daily


[14,24,25]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Cloxacillin Hospital/outpatient
hospitalization


WFI or sodium chloride
0.9% or glucose 5%
16 mL


Sodium chloride 0.9%
or glucose 5%
Max 50 mg/mL


Continuous infusion:
after a 2-g loading dose
over 60 min
- 6 g/day: 3 g in a
minimum volume of
60 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily,
- 8 g/day: 4 g in a
minimum volume of
80 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily,
- 10 g/day: 5 g in a
minimum volume of
100 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily,
- 12 g/day: 6 g in a
minimum volume of
120 mL to infuse over
12 hours via an
elastomeric or
volumetric pump,
twice daily


[8,14]


Colimycin Hospital/outpatient
hospitalization


WFI or sodium chloride
0.9%: 10 mL


Sodium chloride 0.9%
50 mL


Infusion over one hour [14,33]


Daptomycin Hospital/outpatient
hospitalization


Sodium chloride 0.9%
only: 10 mL


Sodium chloride 0.9%
Max 50 mg/mL


30-min infusion [14]


Dalbavancin Hospital/outpatient
hospitalization


WFI: 25 mL Glucose 5%
Max 5 mg/mL


30-min infusion Sodium
chloride-containing
solutions may provoke
precipations, and should
not be used for
reconstitution or dilution


[14]


Ertapenem Can be dispensed by
hospital pharmacies for
outpatient use


WFI or sodium chloride
0.9%: 10 mL


Sodium chloride 0.9%
50 mL


30-min infusion [14]


Fosfomycin Hospital/outpatient
hospitalization


Solvent provided
WFI
10 mL/1 g
20 mL/4 g


Sodium chloride 0.9%
or glucose 5%
4 g in 250 mL
Stable for 24 hours at
25 ◦C


Prolonged IV infusion
over 4 hours (1 g/hour)
No direct intravenous
infusion, no
intramuscular infusion


Sodium content: 0.33 g/g of
fosfomycin


[13,14]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Gentamicin Community Ready-to-use solution Sodium chloride 0.9%
or glucose 5%
Max 10 mg/mL
Stable for 24 hours at
25 ◦C


Slow intravenous
infusion over 30 min
No direct intravenous
infusion
No subcutaneous route
(risk of necrosis)


[13–15]


Imipenem + cilastatin Community (hospital
prescription)


Sodium chloride 0.9%
or glucose 5%
10 mL/250 mg
20 mL/500 mg


Sodium chloride 0.9%
or glucose 5%
Max 8 mg/mL
(solubility)
Stable for 2–3 hours at
25 ◦C


Slow intravenous
infusion
250 to 500 mg over 20
to 30 min
1 g over 40 to 60 min
No prolonged or
continuous infusion


Increase infusion time if
high dosage or nausea


[7,13–15,18,21]


Levofloxacin Hospital/outpatient
hospitalization


Ready-to-use solution Ready-to-infuse
solution


1 or 2 infusions/day
Slow intravenous
infusion only
Infusion duration of
minimum 60 min


The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used


[13,14]


Linezolid Can be dispensed by
hospital pharmacies for
outpatient use
(hospital prescription)


Ready-to-use solution Ready-to-infuse
solution


30- to 120-min IV
infusion


The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used.
Risk of dizziness
Lower effectiveness with
tramadol
Maximum treatment
duration: 28 days (toxicity)


[13,14]


Meropenem Community (hospital
prescription)


WFI
20 mL/1 g


Sodium chloride 0.9%
Max 10 mg/mL


1 g and 2 g → slow
intravenous infusion
over 30 min
Prolonged infusion:
after a 2-g loading dose
over 30 min, 2 g in a
minimum volume of
200 mL to infuse over
4 hours via an
elastomeric pump or
volumetric pump,
three times a day


Reconstituted solutions
should be shaken before
use


[7,13–15,18,21,34,35]


Metronidazole Hospital/outpatient
hospitalization


Ready-to-use solution Ready-to-infuse
solution


500 mg as a slow
intravenous infusion
over 30 to 60 min


[13,14]


Ofloxacin Hospital/outpatient
hospitalization


Ready-to-use solution Ready-to-infuse
solution


30-min IV infusion only The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used


[13,14]
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hospital or in the
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Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Penicillin G Hospital/outpatient
hospitalization


WFI
1 MU/2 mL
5 MU/5 mL


Ringer lactate
100,000 IU/mL
(1 MIU/10 mL)
(5 MIU/50 mL)
Stable for 12 hours at
25 ◦C


No short-duration
intermittent IV
infusion for PK/PD
reasons and because of
increased toxicity
Continuous infusion:
after a 5-MIU loading
dose over one hour
- 20 MIU/day: 10 MIU
in a minimum volume
of 100 mL to infuse
over 12 hours via an
elastomeric pump or a
volumetric pump,
twice daily,
- 30 MIU/day: 15 MIU
in a minimum volume
of 150 mL to infuse
over 12 hours via an
elastomeric pump or a
volumetric pump,
twice daily,
- 40 MIU/day: 20 MIU
in a minimum volume
of 200 mL to infuse
over 12 hours via an
elastomeric pump or a
volumetric pump,
twice daily


Do not exceed
50 MIU/day for adults,
20 MIU/day for children


[11,13–15,18,36,37]


Piperacillin Hospital/outpatient
hospitalization


WFI 2 mL/1 g Glucose 5% or sodium
chloride 0.9%
Max 80 mg/mL
(viscosity)
Stable for 24 hours at
25 ◦C


4 g → slow intravenous
infusion over 30 min
Continuous infusion:
after a 4-g loading dose
over 30 min
- 12 g/day: 12 g in a
minimum volume of
150 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 16 g/day: 16 g in a
minimum volume of
200 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily


[13,14,31,33,38]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Piperacillin–tazobactam Community (hospital
prescription)


Sodium chloride 0.9%
or WFI


Glucose 5% or sodium
chloride 0.9%
Max 80 mg/mL
(viscosity)
Stable for 24 hours at
25 ◦C


4 g → slow intravenous
infusion over 30 min
Continuous infusion:
after a 4-g loading dose
over 30 min
- 12 g/day: 12 g in a
minimum volume of
150 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 16 g/day: 16 g in a
minimum volume of
200 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily


[7,13,14,18,19,21,33]


Rifampicin Community (hospital
prescription)


Solvent provided In 250 mL of a 5%
glucose solution


Slow intravenous
infusion over 90 min


The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used


[13,14]


Spiramycin Hospital/outpatient
hospitalization


WFI 4 ml Glucose 5% 100 mL Slow intravenous
infusion over 60 min


The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used


[13,14]


Tedizolid Cannot be dispensed
by hospital pharmacies
for outpatient use


WFI Sodium chloride 0.9%
in 250 mL


200 mg as a slow
intravenous infusion
over 60 min


The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used


[14]


Teicoplanin Can be dispensed by
hospital pharmacies for
outpatient use
(hospital prescription)


Solvent provided: WFI
1.8 mL/3.2 g


Sodium chloride 0.9%
or glucose 5%
50 to 100 mL
Stable for 24 hours at
25 ◦C


Short-duration direct
intravenous infusion (1
min)
Slow intravenous
infusion over 30 min
No intramuscular
infusion possible


Slowly add the solvent by
rolling the vials between
your hands to avoid foam
formation


[13,14]
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Dilution (final
concentration)


Infusion modalities Precaution for use References


Temocillin Can be dispensed by
hospital pharmacies for
outpatient use
(hospital prescription)


WFI or sodium chloride
0.9% or glucose 5%
10 mL (1 g) 20 mL (2 g)


Sodium chloride 0.9%
or glucose 5%
Max 80 mg/mL
Stable for 24 hours at
25 ◦C


Slow direct
intravenous infusion
over 3–4 min
Slow intravenous
infusion over
30–40 min
Continuous infusion:
after a 2-g loading dose
over 30 min
- 4 g/day: 4 g in a
minimum volume of
50 ml to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily,
- 6 g/day: 6 g in a
minimum volume of
75 mL to infuse over
24 hours via an
elastomeric pump or a
volumetric pump, once
daily


[14,39–41]


Tigecycline Hospital/outpatient
hospitalization


Sodium chloride 0.9%
or glucose 5%


Collect 5 mL of the
reconstituted solution
and inject it in the IV
bag containing 100 mL
of sodium chloride
0.9% or glucose 5%


Slow intravenous
infusion over 30 to
60 min


Continuous infusion and
elastomeric pumps are not
recommended


[13,14]


Tobramycin Community Ready-to-dilute
solution


Sodium chloride 0.9%
or glucose 5% 100 mL


Slow intravenous
infusion over 30 min


[13,14]


Trimethoprim
–sulfamethoxazole


Hospital/outpatient
hospitalization


Ready-to-dilute
solution


Glucose 5% or sodium
chloride
0.9% in 125 mL
Stable for 2 hours at
22 ◦C


Slow intravenous
infusion over 60 to
90 min


The intravenous route
must remain very rare. The
oral route should be
preferred, or another
antibiotic should be used


[13,14]
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Antibiotic (INN) Delivered by the
hospital or in the
community


Reconstitution
(solvent, volume)


Dilution (final
concentration)


Infusion modalities Precaution for use References


Vancomycin Can be dispensed by
hospital pharmacies for
outpatient use


WFI
10 mL →
125–250–500 mg
20 mL → 1 g


Sodium chloride 0.9%
or glucose 5%
Max 80 mg/mL via a
central venous catheter
Max 5 mg/mL with a
peripheral venous
catheter
Stable for > 24 hours at
25 ◦C


No continuous infusion
with outpatient
peripheral venous
catheter
No direct intravenous
infusion
No intramuscular route
(risk of necrosis)
Discontinuous IV
infusion (minimum
1 hour) as 3 to 4
infusions
Maximum rate of
10 mg/min
Continuous infusion
with a central venous
catheter:
after a 30 mg/kg
loading dose over
2 hours
- 2 g/day: 2 g in a
minimum volume of
25 ml to infuse over
24 hours via an
elastomeric pump or
volumetric pump, once
daily,
- 2.5 g: 2.5 g in a
minimum volume of
32 mL to infuse over
24 hours via an
elastomeric pump or
volumetric pump, once
daily


[13,14,24,42–45]


WFI: water for injection.
* The choice of elastomeric pump depends on the stability parameters of the antibiotic (minimum dilution, temperature- and time-dependent stability duration) and on the availability of elastomeric pumps.
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.1. Préambule


Même si l’antibiothérapie par voie orale doit être privilégiée
utant que possible, le recours à l’antibiothérapie intraveineuse
domicile est parfois nécessaire. Les pratiques d’antibiothérapie


ntraveineuse à domicile (out patient antibiotherapy ou OPAT) sont
’ailleurs en pleine expansion car elles favorisent une prise en
harge ambulatoire précoce, diminuent les effets secondaires d’une
ospitalisation prolongée, facilitent la reprise de l’autonomie des
atients et diminuent le coût de la prise en charge [1,2].


Toutes les modalités de perfusion sont possibles à domicile. La
erfusion intermittente de courte durée doit rester la règle pour les
ntibiotiques concentrations-dépendants (comme les aminosides)
t pour les molécules temps-dépendantes à ½ vie longue (comme
a ceftriaxone ou l’ertapénème).


Les modalités d’administration « classiques » par gravité sont
arfaitement efficaces dans la majorité des infections non graves et


eurs coûts restent modérés (essentiellement impactés par le prix
e la molécule). Elles doivent être, si possible, privilégiées.


En revanche, il est recommandé d’optimiser les modalités de
a perfusion des antibiotiques temps-dépendants (bêtalactamines)
t de la vancomycine, afin d’optimiser les paramètres de la rela-
ion PK/PD (pour augmenter les chances de succès), dans toutes
es situations « défavorables » à l’efficacité des antibiotiques :
atients graves, existence d’une CMI élevée, utilisation de posolo-
ies élevées, mauvaise diffusion au sein du site infecté (infection
stéoarticulaire, infection sur matériel étranger, endocardite. . .).
ans ces situations l’optimisation de la prescription repose sur


a réalisation de perfusions prolongées ou continues [3–5]. Elles
euvent être effectuées de deux façons, en ayant recours soit à
es seringues électriques, soit à des diffuseurs ou à des pompes
olumétriques.


Mais dans tous les cas, il est impératif de tenir compte de la sta-
ilité des molécules qui dépend de 6 paramètres qui interagissent
ntre eux [6–8] :

les composants des seringues et des tubulures ;
le milieu de dilution ;
le pH de la solution ;
la concentration finale de l’antibiotique dans le milieu ;

ases Now 51 (2021) 14–38


• la température de la solution (importance de la température
ambiante souvent sous-évaluée) ;


• le temps (donc la durée de la perfusion).


L’intégration et le respect de ces paramètres dans les modalités
de prescription permettent de garantir la stabilité de l’antibiotique
avec moins de 10 % de perte du principe actif durant la période de
perfusion définie et l’absence de production de produits de dégra-
dation, potentiellement toxiques [8].


Les interactions médicamenteuses nécessitent l’utilisation
d’une voie dédiée en cas de perfusion continue.


Les possibilités de prescriptions d’antibiotique à domicile ont
été largement facilitées par l’aide apportée par les prestataires de
soins à domicile. Le pré-remplissage des formulaires de prescrip-
tions à domicile par les prestataires facilite le travail médical, mais
il est impératif que soient respectées les conditions permettant
l’administration d’une solution stable (concentration maximale,
respect du choix du liquide de dilution, respect des contraintes
de température et du temps de perfusion maximum. . .). Le choix
du mode de perfusion (donc du dispositif permettant cette per-
fusion) doit également respecter les bonnes pratiques pour éviter
un risque réel de « sur utilisation » des diffuseurs ou de pom-
pes volumétriques pour administrer des molécules pour lesquelles
aucun bénéfice n’est attendu de leur utilisation (par exemple la
ceftriaxone ou l’ertapénème) [9]. Il est donc important dans ce con-
texte de rappeler que la voie orale doit être privilégiée autant que
possible et que l’usage des diffuseurs n’est pas légitime, ni pour
toutes les molécules, ni pour tous les types d’infection.


Le tableau présente l’ensemble des antibiotiques utilisables par
voie intraveineuse à domicile. Il a été établi à partir des données
de stabilité in vitro des molécules et pour certaines d’entre elles
de leur stabilité en situation réelle d’utilisation dans des diffuseurs.
Les schémas d’administration proposés (dont un des buts est de
diminuer le plus possible le nombre de passages infirmiers à domi-
cile) prennent en compte : le volume minimal de dilution, la durée
maximale de stabilité et le minimum d’apport hydro-sodé néces-
saire.


Dans chaque cas où les données existantes n’étaient pas très
« solides », une marge de sécurité a été gardée, en particulier par
rapport à la stabilité en fonction de la température, l’exposition à
la chaleur étant un paramètre difficile à contrôler à domicile (tem-
pérature ambiante, perfuseur sous des vêtements, patients couchés
sous une couette. . .). Par exemple, plusieurs études récentes mon-
trent que les pénicillines sont stables 24 h à 25 ◦C, ce qui permet
de réaliser des perfusions continues de pénicilline G en milieu hos-
pitalier où la température est contrôlée et stable à 24 ◦C [10,11].
Alors qu’à l’inverse, les études réalisées sur des diffuseurs portés
au contact de la peau du patient ou dans une sacoche isotherme (le
plus souvent peu efficace) montrent que la température dans les

sécurité, une administration biquotidienne par diffuseur des antibi-
otiques thermosensibles (pénicilline G, amoxicilline, céfotaxime,
céfoxitine, cloxacilline) a été retenue.
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Amikacine Ville (prescription
hospitalière)


EPPI
500 mg dans 4 mL


NaCl 0,9 % ou G5 %
Max 20 mg/mL


Perfusion de 30 min Pas d’IVD ni de
sous-cutanée
Administration
immédiate


[13–15]


Amoxicilline Ville EPPI
1 g dans 20 mL
2 g dans 20 mL


NaCl 0,9 %
Max 20 mg/mL


1 g → IVD 3 à 4 min
2 g → IVL 30 à 60 min
Perfusion continue :
après une dose de
charge de 2 g en 30 à
60 min
- 6 g/j : 3 g dans un
volume minimal de
150 mL à passer sur
12 h dans un diffuseur
ou sur une pompe
volumétrique ×2/j,
- 8 g/j : 4 g dans un
volume minimal de
200 mL à passer sur
12 h dans un diffuseur
ou sur une pompe
volumétrique ×2/j,
- 10 g/j : 5 g dans un
volume minimal de
250 mL à passer sur
12 h dans un diffuseur
ou sur une pompe
volumétrique ×2/j,
-12 g/j : 6 g dans un
volume minimal de
300 mL à passer sur
12 h dans un diffuseur
ou sur une pompe
volumétrique ×2/j


[3,10,13,14,16–18]


Amoxicilline–acide
clavulanique


Ville EPPI
1 g dans 20 mL
2 g dans 20 mL


NaCl 0,9 %
Max 20 mg/mL


1 g → IVD 3 à 4 min
2 g → IVL 30 à 60 min


Pas de reconstitution
dans du G5 %
(si perfusion de
solution glucosée,
clamper la perfusion
avant injection de
l’antibiotique)
Administration à
terminer dans l’heure
qui suit la
reconstitution
Ne pas dépasser
1200 mg/j d’acide
clavulanique/j
Attention :
présentation à
1 g/200 mg et
2 g/200 mg


[13,14,18,19]







30
S.D


iam
antis


et
al./Infectious


D
iseases


N
ow


51
(2021)


14–38


Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Aztréonam Ville (prescription
hospitalière)


EPPI
Bien agiter


NaCl 0,9 %
G5 %
Max 100 mg/mL
(viscosité)


1 g → IVD 3 à 4 min
2 g → IVL 30 à 60 min
Perfusion continue :
après une dose de
charge de 2 g en 30 à
60 min
- 6 g/j : 6 g dans un
volume minimal de
60 mL à passer sur 24 h
dans un diffuseur ou
sur une pompe
volumétrique ×1/j,
- 8 g/j : 8 g dans un
volume minimal de
80 mL à passer sur 24 h
dans un diffuseur ou
sur une pompe
volumétrique ×1/j,
- 10 g/j : 10 g dans un
volume minimal de
100 mL à passer sur
24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j


[13,14,18,20,21]


Céfazoline Hôpital/HAD EPPI
Bien agiter


G5 %
NaCl 0,9 %
Max 25 mg/mL


1 g → IVD 3 à 4 min
2 g → IVL 30 à 60 min
Perfusion continue :
après une dose de
charge de 2 g en 30 à
60 min
- 6 g/j : 6 g dans un
volume minimal de
250 mL à passer sur
24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j,
- 8 g/j: 8 g dans un
volume minimal de
320 mL à passer sur
24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j,
-10 g/j : 10 g dans un
volume minimal de
400 mL à passer sur
24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j,
- 12 g/j : 12 g dans un
volume minimal de
480 mL à passer sur
24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j


[4,13,22–26]
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Céfépime Ville (prescription
hospitalière)


EPPI NaCl 0,9 % ou G5 %
Max 50 mg/mL


1 g et 2 g - > IVL 30 à 60 min
Perfusion prolongée :
après une dose de charge
de 2 g en 30 à 60 min
- 4 g/j : 2 g dans un volume
minimal de 40 ml à passer
sur 8 h dans un diffuseur
ou sur une pompe
volumétrique ×2/j,
- 6 g/j : 2 g dans un volume
minimal de 40 mL à passer
sur 8 h dans un diffuseur
ou sur une pompe
volumétrique ×3/j


Coloration
brune/orangée avec
produits de
dégradation (effet
toxique inconnu)
apparaissant si durée
de perfusion ou de
stockage > 8 h à 30 ◦C


[6,7,14,18,19,27,28]


Céfotaxime Rétrocédable EPPI NaCl 0,9 % ou G5 %
Max 20 mg/mL


1 g et 2 g- > IVL 30 à 60 min
Perfusion continue :
après une dose de charge
de 2 g en 30 à 60 min
- 6 g/j : 3 g dans un volume
minimal de 150 mL à
passer sur 12 h dans un
diffuseur ou sur une
pompe volumétrique ×2/j,
- 8 g/j : 4 g dans un volume
minimal de 200 mL à
passer sur 12 h dans un
diffuseur ou sur une
pompe volumétrique ×2/j,
-12 g/j : 6 g dans un volume
minimal de 300 mL à
passer sur 12 h dans un
diffuseur ou sur une
pompe volumétrique ×2/j


Stabilité à 25 ◦C
pendant 24 h
- > 2 passages/j par
sécurité (risque de
température > 25 ◦C
dans le diffuseur ou la
pompe)


[14,15,18]


Céfoxitine Rétrocédable EPPI NaCl 0,9 %
Max 100 mg/mL


1 g → IVL 30 à 60 min
Perfusion continue :
après une dose de charge
de 2 g en 30 à 60 min
- 6 g/j : 6 g dans un volume
minimal de 60 mL à passer
sur 24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j,
- 8 g/j : 8 g dans un volume
minimal de 80 mL à passer
sur 24 h dans un diffuseur
ou sur une pompe
volumétrique ×1/j


[14,15,18,22]
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Ceftaroline Hôpital/HAD EPPI NaCl 0,9 %
Max 6 mg/mL


600 mg en perfusion de
60 min toutes les 8 à
12 h
Perfusion continue :
après une dose de
charge de 600 mg en
30 à 60 min
- 1200 mg/j : 600 mg
dans un volume
minimal de 100 mL à
passer sur 12 h dans un
diffuseur ou sur une
pompe volumétrique
×2/j,
- 1800 mg/j : 900 mg
dans un volume
minimal de 150 mL à
passer sur 12 h dans un
diffuseur ou sur une
pompe volumétrique
×2/j


Ne pas dépasser 30 min
entre le début de la
reconstitution et la fin
de la préparation de la
perfusion


[14,15,29]


Ceftazidime Ville, prescription
hospitalière


EPPI NaCl 0,9 % ou G5 %
Max 80 mg/mL


1 g et 2 g- > IVL 30 à
60 min
Perfusion continue:
après dose de charge
de 2 g en 30 à 60 min
- 6 g/j : 2 g dans un
volume minimal de
25 mL à passer sur 8 h
dans un diffuseur ou
sur une pompe
volumétrique ×3/j,
- 9 g/j : 3 g dans un
volume minimal de
40 mL à passer sur 8 h
dans un diffuseur ou
sur une pompe
volumétrique ×3/j


Production de pyridine
(produits de
dégradation
toxique) > 1 mg/mL,
quelle que soit la
température si concen-
tration > 80 mg/mL et
durée ≥ 8 h


[7,14,15,18,22,24,28,30,31]


Ceftazidime–avibactam Hôpital/HAD EPPI 10 mL NaCl 0,9 % ou G5 %
Volume de perfusion
100 mL


Perfusion de 2/0,5 g en
120 min toutes les 8 à
12 h


[14,32]
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Ceftobiprole Hôpital/HAD EPPI ou G5 % 10 mL NaCl 0,9 % ou G5 %
Volume de perfusion
250 mL


Perfusion de 500 mg
en120 min toutes les 8 h


[14]


Ceftolozane–tazobactam Hôpital/HAD EPPI ou NaCl 0,9 %
10 mL


NaCl 0,9 % ou G5 % Perfusion de 1/0,5 g ou 2/1 g
dans 100 mL en 60 min toutes
les 8 h
Perfusion continue :
après une dose de charge de 2 g
sur 60 min
- 2 g dans un volume minimal
de 100 mL sur 8 h dans un
diffuseur ou sur une pompe
volumétrique ×3/j


[14,32]


Ceftriaxone Ville Solvant fourni (EPPI)
10 mL


NaCl 0,9 % ou G5 %
IVL max 100 mg/mL
Perfusion max
50 mg/mL


IVL 5 min
Perfusion 30 min


Ne pas utiliser de
diluants contenant du
calcium
Ne pas administrer en
même temps que des
solutions contenant du
calcium


[14]


Ciprofloxacine 200 mg : ville
(prescription
hospitalière)
400 mg : hôpital/HAD


Solution prête à
perfuser


Solution prête à
perfuser


200 mg : 30 min (enfant
60 min)
400 mg : 60 min


La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[14]


Clindamycine Hôpital/HAD Solution prête à diluer Nacl 0,9 % ou G5 %
Max 12 mg/mL


Débit de perfusion maximal
30 mg/min
Perfusion continue :
après une dose de charge de
600 mg sur une heure
- 30–40 mg/kg/j dans un
volume minimal de 240 mL à
passer sur 24 h dans un
diffuseur ou sur une pompe
volumétrique ×1/j


[14,24,25]


Cloxacilline Hôpital/HAD EPPI ou NaCl 0,9 % ou
G5 % : 16 mL


NaCl 0,9 % ou G5 %
Max 50 mg/mL


Perfusion continue :
après une dose de charge de 2 g
sur 60 min
- 6 g/j : 3 g dans un volume
minimal de 60 mL à passer sur
12 h dans un diffuseur ou sur
une pompe volumétrique ×2/j,
- 8 g/j : 4 g dans un volume
minimal de 80 mL à passer sur
12 h dans un diffuseur ou une
pompe volumétrique ×2/j,
- 10 g/j : 5 g dans un volume
minimal de 100 mL à passer sur
12 h dans un diffuseur ou une
pompe volumétrique ×2/j,
- 12 g/j : 6 g dans un volume
minimal de 120 mL à passer sur
12 h dans un diffuseur ou une
pompe volumétrique ×2/j


[8,14]
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(solvant, volume)
Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Colimycine Hôpital/HAD EPPI ou NaCl 0,9 % :
10 mL


NaCl 0,9 %
50 mL


Perfusion sur 60 min [14,33]


Daptomycine Hôpital/HAD NaCl 0,9 %
uniquement : 10 mL


NaCl 0,9 %
Max 50 mg/mL


Perfusion sur 30 min [14]


Dalbavancine Hôpital/HAD EPPI : 25 mL G5 %
Max 5 mg/mL


Perfusion sur 30 min Les solutions contenant
du chlorure de sodium
peuvent provoquer une
précipitation et ne
doivent pas être
utilisées pour la
reconstitution ou la
dilution


[14]


Ertapénème Rétrocédable EPPI ou NaCl 0,9 % :
10 mL


NaCl 0,9 %
50 mL


Perfusion sur 30 min [14]


Fosfomycine Hôpital/HAD Solvant fourni
EPPI
10 mL/1 g
20 mL/4 g


NaCl 0,9 % ou G5 %
4 g dans 250 mL
Stable 24 h à 25 C


Perfusion prolongée IV
sur 4 h (1 g/h)
Pas d’IVD, pas d’IM


Teneur en sodium :
0,33 g/g de fosfomycine


[13,14]


Gentamicine Ville Solution prête à
l’emploi


NaCl 0,9 % ou G5 %
Max 10 mg/mL
Stabilité 24 h à 25 ◦C


IVL en 30 min
Pas d’IVD
Pas de SC (risque de
nécrose)


[13–15]


Imipénème + cilastine Ville (prescription
hospitalière)


NaCl 0,9 % ou G 5 %
10 mL/250 mg
20 mL/500 mg


NaCl 0,9 % ou G 5 %
Max 8 mg/mL
(solubilité)
Stabilité 2–3 h à 25 ◦C


Perfusion IVL
250 à 500 mg en 20 à
30 min
1 g en 40 à 60 min
Pas de perfusion
prolongée ou continue


Augmenter le temps de
passage si la posologie
est élevée ou en cas de
nausées


[7,13–15,18,21]


Lévofloxacine Hôpital/HAD Solution prête à
l’emploi


Solution prête à
perfuser


1 ou 2 perfusions/j
IVL exclusif
Durée de perfusion de
60 min minimum


La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[13,14]


Linézolide Rétrocédable
(prescription
hospitalière)


Solution prête à
l’emploi


Solution prête à
perfuser


Perfusion IV 30 à
120 min


La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique
Risque de vertige
Efficacité abaissée par
le tramadol
Durée traitement
maximum : 28 j
(toxicité)


[13,14]


Méropénème Ville (prescription
hospitalière)


EPPI
20 mL/1 g


NaCl 0,9 %
Max 10 mg/mL


1 g et 2 g → IVL 30 min
Perfusion prolongée :
après une dose de
charge de 2 g sur
30 min 2 g dans un
volume minimal de
200 mL à passer sur 4 h
dans un diffuseur ou
une pompe
volumétrique ×3/j


Agiter les solutions
reconstituées avant
emploi


[7,13–15,18,21,34,35]


Métronidazole Hôpital/HAD Solution prête à
l’emploi


Solution prête à
perfuser


500 mg IVL sur 30 à
60 min


[13,14]
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Ofloxacine Hôpital/HAD Solution prête à
l’emploi


Solution prête à
perfuser


Perfusion IV de 30 min
uniquement


La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[13,14]


Pénicilline G Hôpital/HAD EPPI
1 MU/2 mL
5 MU/5 mL


Ringer lactate
100 000 UI/mL
(1 MUI/10 mL)
(5 MUI/50 mL)
Stabilité 12 h à 25 ◦C


Pas d’administration IV
intermittente courte
pour des raisons PK/PD
et de toxicité accrue
Perfusion continue :
après une dose de
charge de 5 MUI sur
une heure
- 20 MU/j : 10 MUI dans
un volume minimal de
100 mL sur 12 h dans
un diffuseur ou une
pompe volumétrique
×2/j,
- 30 MUI/j : 15 MUI
dans un volume
minimal de 150 mL sur
12 h dans un diffuseur
ou une pompe
volumétrique ×2/j,
- 40 MUI/j : 20 MUI
dans un volume
minimal de 200 mL sur
12 h dans un diffuseur
ou une pompe
volumétrique ×2/j


Ne pas dépasser
50 MUI/j pour un
adulte, 20 MUI/j pour
un enfant


[11,13–15,18,36,37]


Pipéracilline Hôpital/HAD EPPI 2 mL/1 g G5 % ou NaCl 0,9 %
Max 80 mg/mL
(viscosité)
Stabilité 24 h à 25 ◦C


4 g → IVL 30 min
Perfusion continue :
après une dose de
charge de 4 g en 30 min
- 12 g/j : 12 g dans un
volume minimal de
150 mL à passer sur
24 h dans un diffuseur
ou une pompe
volumétrique ×1/j,
- 16 g/j : 16 g dans un
volume minimal de
200 mL à passer sur
24 h dans un diffuseur
ou une pompe
volumétrique ×1/j


[13,14,31,33,38]
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Pipéracilline–tazobactam Ville (prescription
hospitalière)


NaCl 0,9 % ou EPPI G5 % ou NaCl 0,9 %
Max 80 mg/mL
(Viscosité)
Stabilité 24 h à 25 ◦C


4 g → IVL 30 min
Perfusion continue :
après une dose de charge de 4 g
en 30 min
- 12 g/j : 12 g dans un volume
minimal de 150 mL à passer sur
24 h dans un diffuseur ou une
pompe volumétrique ×1/j,
- 16 g/j : 16 g dans un volume
minimal de 200 mL à passer sur
24 h dans un diffuseur ou une
pompe volumétrique ×1/j


[7,13,14,18,19,21,33]


Rifampicine Ville (prescription
hospitalière)


Solvant fourni Dans 250 mL de G5 % IVL en 90 min La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[13,14]


Spiramycine Hôpital/HAD EPPI 4 mL G5 % 100 mL IVL en 60 min La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[13,14]


Tédizolide Rétrocédable EPPI NaCl 0,9 % dans 250 mL 200 mg IVL en 60 min La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[14]


Teicoplanine Rétrocédable
(prescription
hospitalière)


Solvant fourni : EPPI
1,8 mL/3,2 mL


NaCl 0,9 % ou G 5 %
50 à 100 mL
Stabilité 24 h à 25 ◦C


IVD 1 min ; IVL sur 30 min ; IM
possible


Ajouter le solvant
lentement en roulant
les flacons entre les
mains pour éviter la
formation de mousse


[13,14]


Témocilline Rétrocédable
(prescription
hospitalière)


EPPI ou NaCl 0,9 % ou
G5 % : 10 mL (1 g)
20 mL (2 g)


NaCl 0,9 % ou G 5 %
Max 80 mg/mL
Stable 24 h à 25 ◦C


IVD lente sur 3–4 min
IV L sur 30 à 40 min
Perfusion continue :
après une dose de charge de 2 g
sur 30 min
- 4 g/j : 4 g dans un volume
minimal de 50 mL à passer sur
24 h dans un diffuseur ou une
pompe volumétrique ×1/j,
- 6 g/j : 6 g dans un volume
minimal de 75 mL à passer sur
24 h dans un diffuseur ou une
pompe volumétrique ×1/j


[14,39–41]
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Antibiotique (DCI) Délivrance Reconstitution
(solvant, volume)


Dilution (concentration
finale)


Modalités de perfusion Précautions d’emploi Références


Tigécycline Hôpital/HAD NaCl 0,9 % ou G5 % Prélever 5 mL de la
solution reconstituée
et les injecter dans une
poche de perfusion
intraveineuse de
100 mL de NaCl 0,9 %
ou G5 %


IVL sur 30 à 60 min Perfusion continue et
usage de diffuseur non
indiqués


[13,14]


Tobramycine Ville Solution prête à diluer NaCl 0, 9 % ou G5 %
100 mL


Perfusion IVL sur
30 min


[13,14]


Triméthoprime–sulfaméthoxazoleHôpital/HAD Solution prête à diluer G5 % ou NaCl
0,9 % dans 125 mL
Stabilité 2 h à 22 ◦C


IVL en 60 à 90 min La voie intraveineuse
doit rester
exceptionnelle,
privilégier la voie orale
ou un autre
antibiotique


[13,14]


Vancomycine Rétrocédable EPPI
10 mL →
125–250–500 mg
20 mL → 1 g


NaCl 0, 9 % ou G5 %
Max 80 mg/mL sur VVC
Max 5 mg/mL sur VVP
Stabilité > 24 h à 25 ◦C


Pas de perfusion
continue sur voie
veineuse périphérique
à domicile
Pas d’IVD
Pas d’IM (risque de
nécrose)
Perfusion IV
discontinue (1 h
minimum) en 3 ou
4 injections. Débit max
10 mg/min
Perfusion continue sur
voie veineuse centrale :
après une dose de
charge de 30 mg/kg sur
2 h
- 2 g/j : 2 g dans un
volume minimal de
25 mL à passer sur 24 h
dans un diffuseur ou
une pompe
volumétrique ×1/j,
- 2,5 g : 2,5 g dans un
volume minimal de
32 mL à passer sur 24 h
dans un diffuseur ou
une pompe
volumétrique ×1/j


[13,14,24,42–45]


* Le choix du diffuseur dépend des paramètres de stabilité de l’antibiotique (dilution minimale, durée de stabilité à la température et dans le temps) et de la disponibilité des diffuseurs.
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Mise en place des nouvelles 
recommandations CA-SFM


Dr F. Robin
Laboratoire de Bactériologie







Changements importants


• Changements des catégories cliniques


• Couples ATB/bactéries à « forte dose » obligatoire 
(Pseudomonas +++)


• Gestion des incertitudes : ZIT







Catégories cliniques actuelles


S


I


R


Sensible
Forte probabilité de succès thérapeutique


Intermédiaire
• Utilisation possible à forte posologie
• Utilisation possible (à dose standard) si  bonne diffusion au  site de l’infection
• Incertitude sur l’efficacité thérapeutique
• Incertitude technique (zone grise) destinée à prévenir les erreurs de 


catégorisation


Résistant
Forte probabilité d’échec thérapeutique







Catégories cliniques actuelles







Nouvelles catégories cliniques


S


SFP


R


Sensible à posologie standard
Forte probabilité de succès thérapeutique à posologie standard


Sensible à forte posologie
Forte probabilité de succès thérapeutique grâce à une forte exposition à la 
molécule : forte posologie ou concentration de la molécule  importante au site 
de l’infection


Résistant
Forte probabilité d’échec thérapeutique même à forte exposition







Nouvelles catégories cliniques


Efficacité de l’antibiotique si : 


• Utilisation de fortes posologies (majoration 
des doses unitaires, augmentation du 
nombre de prises, modification de la voie 
d’administration i.v. vs orale …)


• Utilisation de la posologie standard, mais 
diffusion naturellement importante de la 
molécule utilisée sur le site infectieux (ex : 
β-lactamines dans les urines)


Les notions d’incertitude sont désormais
gérées de façon indépendante de la catégorisation clinique 


(notamment via la « ZIT »)







Conséquence sur le rendu


• Compte-rendu papier ou pdf :
Sensible à dose standard
Sensible à forte posologie
Résistant


• Cyberlab:
S
I
R


Lettre non modifiable actuellement (limite du logiciel + impératif Ségur sur 
l’interconnexion des systèmes au niveau de notre SIL)


Pop-up Cyberlab modifiable, mais usage limité







Exemple E. coli







Posologies
Tableau EUCAST


Qq discordances avec la pratique réelle (France +++)


Tableau CA SFM SPILF SFPT


Posologies revues par rapport à la pratique et aux 
recommandations françaises







Posologies
Tableau EUCAST


Qq discordances avec la pratique réelle (France +++)


Tableau CA SFM SPILF SFPT


Posologies revues par rapport à la pratique et aux 
recommandations françaises


Les différentes posologies doivent être mises à disposition
sur l’Intranet avec une présentation commentée de ces 


différents changements


En test actuellement :  
Ajout d’un lien sur Cyberlab ?
Ajout d’un QR code sur les compte-rendu pdf et papier amenant 
sur les recommandations de posologie







Couples ATB/bactéries à « forte posologie » 
obligatoire







Couples ATB/bactéries à « forte posologie » 
obligatoire


Pour ces cas :
Forte posologie = posologie recommandée pour ces couples bactéries – antibiotiques (Pseudomonas+++)
Attention ≠ augmenter les doses par rapport aux recommandations







Risque de prescription inadaptée


Forte dose  = dose normale anti Pseudomonas
≠nouvelle posologie


Risque ? Surprescription de 
Méropénème







Solution ?


Occulter les beta-lactamines de 
dernier recours







ZIT Zone d’incertitude technique











Fréquence de la ZIT


Principale molécule 
concernée avec ZIT en CMI : 
pipéracilline-tazobactam
(si CMI à 16 mg/L)


Rendu ?
Non catégorisé







Autres changements


• Bactéries sans seuils liés à l’espèce : interprétation basée uniquement 
sur des données pharmacologiques: 











Comment gérer cette évolution ?


• Sensible forte posologie : utilisable selon le patient/site infectieux


Tableau Posologie +++


• Sensible forte posologie « obligatoire » (Pseudomonas+++) 


= Posologie standard pour l’espèce considérée


• ZIT : Activité incertaine, utilisation à éviter
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Exemple commentaires ATBg - CHU.pdf


Exemple des différents commentaires d’antibiogramme :  


 


CR papier : 


 


Résistances naturelles (fréquemment demandées par téléphone) 







 


 


Nouvelles catégorisations du CA-SFM 


commentaire d’antibiotique 


commentaire d’antibiogramme 


Site internet du tableau des posologies accessible facilement  







CR Cyberlab :  


 







 


 


 






