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Introduction

Vancomycin has for a long time been considered the gold standard for
the therapy of methicillin-resistant Staphylococcus aureus (MRSA)
infections.

The just recently released guidelines from the Infectious Diseases
Society of America (IDSA) confirm the prominent role of the drug in
the treatment of these infections.

Notably, the most recently approved antibiotics—linezolid,daptomycin
and tigecycline—did not show a significant superiority for clinical cure
rate of MRSA infections.



“Introduction

Clinical failure in patients with severe MRSA infections has been
increasingly reported in recent years.

In vitro data indicate that the time above the MIC is the most
important pharmacodynamic parameter for its efficacy.
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“Introduction

Previous studies have shown that continuous infusion
(Col) of vancomycin may enable faster and more
consistent attainment of therapeutic serum
concentrations of antibiotic compared with
intermittent infusion (Inl) and that Col was a
protective factor for intensive care unit (ICU) mortality
in patients with MRSA ventilator-associated
pneumonia.

Curr Opin Crit Care 2008; 14: 390-6.
Clin Pharmacokinet 2008; 47: 147-52.
Crit Care Med 2005; 33: 1983-7.
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Introduction

The main aim of this systematic review was to
summarize available evidence on the effect of Col of
vancomycin compared with Inl in adult patients with
infections due to Gram-positive bacteria.
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RS T Fﬁ JE ICU, medical surgical ward, cardio-surgery
(Problems) patients
Adult patients (>18 years old) with Gram-
positive infection treated with vancomycin
were included.

fi ﬁ%@ (Intervention) continuous vancomycin infusion (Col)
Ffit (Comparison) intermittent vancomycin infusion(Inl)

st (Outcomes) nephrotoxicity rate and overall mortality
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Published articles (from January 1956 to May 2011) reporting the use of Col of
vancomycin in human patients were identified through computerized literature

searches using MEDLINE, EMBASE and Cochrane databases and by reviewing

the references of retrieved articles.

Index search terms included the medical subjects heading ‘vancomycin’ and
‘continuous’ or ‘dosing’ or ‘intermittent’ or ‘infusion’ or ‘discontinuous’ or
‘administration’. No restriction of languages was applied. No attempt was made to
obtain information about unpublished studies. Reviewed articles were maintained
in a master log and any reason for exclusion from analysis was documented in the
rejected log.
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Records identified throwgh daotobase
searching
(n=1310)
Studies excluded being reviews, letters or cose reports
| in=263)
Studies excluded becouse not concerning the effect of
Records screened -

(n=10&T7) 7| continuous infusion of vancormy cin or not comparing
continuous and intermittent intravenous infusion of
wancomycin {m=1033)

Full-text articles excuded becouse
- cross-over trials comiparing

r
Full-text articles ossessed pharmacokinetics/pharmacodynamics of
fior eligibility . i
(n=14) vancomycin (n=3)

- conducted in uninfected patients (n=1])
- guthors contacted and exduded {n= 3}
- duplicate (n=1)

Studies included in qualitative synthesis
{n=8)

Studies included in quantitative

synithesis [meto- analysis)
in=5j

Figure 1. selection process of studies included in the meta-analysis.
Six studies were included, 20-25 comprising 443 patients treated with vancomycin:
FS R L el [
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Quality appraisal:

Included studies were appraised for methodological quality independently
by two authors (M. A. C. and E. G.) without blinding to journal or

study authorship. Discrepancies were resolved by discussion or involvement
of a third review author if required.

The quality of observational studies was assessed using
the Newcastle-Ottawa scales.(assessing the quality of
nonrandomised studies in meta-analyses
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Table 3. Quality appraisal of observational studies (indicators from Newcastle-Ottawa scale™)
Quality indicators
References 1° 2b 3° 47 5A 5B 69 7" g
Wysocki et al.?” yes partial yes na yes yes yes yes MR
Di Filippo et al 2%* es yes yes na na no yes yes MR
Yuagnat et al. = selected group yes yes yes no no yes yes no (61%;)
Hutschala et al** selected group YES yes no no no yes Wyes MR
Ingram et al.** selected group yes yes no yes yes yes yes MR

MR, not reported.

“Indicates exposed cohart truly representative.

BMon-exposed cohort drawn from the same community.
“Ascertainment of exposure from a secure record.

dputcome of interest not present at start of study.

*Cohorts comparable on baosis of site and oetiology of infection.
'Cohorts comparable on other factors.

9hssessment of outcome from record linkage or independent blind assessment.
"Follow-up long enough for cutcomes to oceur.

‘Complete accounting for cohorts.

Isame hospital, but not the same period of hospitalization.
“This study was not included in any pooled analysis.



\\/ P 18

A - XEIEE LB 158 (Appraisal) ?

The following risks of bias in randomized trials were assessed,
according to the criteria developed by the Cochrane Effective
Practice and Organisation of Care (EPOC) group:

30 generation and concealment of allocation
Baseline measurement

Baseline characteristics

Incomplete outcome data

Blinded assessment of primary outcomes

Protection against contamination and selective outcome reporting.
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* Study selection and data extraction

e Eligibility assessment and extraction of data were
performed independently by two investigators (M. A. C.
and E. G.). Each investigator was blinded to the other
investigator’s data extraction. In case of disagreement

between the two reviewers, a third reviewer was consulted
(E. T.).

e Data from each study were verified for consistency and
accuracy, and were then entered into a standardized
computerized database.
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Abstracted information included author, year of study and
publication, country in which the study was conducted, study
design, number of patients enrolled, population
characteristics (ward of hospitalization and type and
aetiology of infection), vancomycin MICs for the bacterial
isolates responsible for the included infections,
characteristics of vancomycin administration (type of
infusion, dosage, administration of bolus, dose adjustment
and length of therapy), determination of vancomycin serum
concentration (Cmin for Inl and Css for Col), AUC24
values,adverse effects, clinical failure and overall mortality.
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Table 1. Characteristics of studies included in the systematic review

No. of || No. of patients concurrently treated Mean CREA ot
patients with other antibiotics baseline (M)
Year  Design Setting Type of infection Pothogens J(ol Inl Col Inl Nephrotoxicity definition Gl Inl
1995*° PrC" ICU bacteroemia/ MRSA 13 13 INR NR rise” in CREA of 44.2 pM or more™ | 113 143
prieumaonia or a rise of 88.4 uM or more®
1998‘! ReC ICU bac teroemin/ MRSAMRCHNS | 11 14 J11 MONAG 14 MONIAG MA NR NR
prieumaonia
20014 RCT ICU severe hospital MRSA/MRCNS | 61 58 J13FA; 6 AG 13FA 16 AG 50% increase in CREA® 98 28
acquired
20064 PrC  medical/surgical osteomyelitis MRSA/MRCNS | 23 21 |5 RIF, 4 CIP 9RIF, 2 CIP 50% increase in CREA® 846 B4T
ward
2009°* ReC cordio-surgical ICU  post-cardioc surgery  Gram-positive 119 30 |31 CARICEPH; 16 8 CARICEPH; 3 | increase in CREA' of at least Fi:] Fi:]
A AG 0.3 mg/dL, a percentage
increase in CREA of at least
30% or a reduction in urine
output
2009 Re(® OPAT unit al Gram-positive | 40 40 NR NR 50% increase in CREA® 748 751

AG; aminoglycosides; C, cohort; CAR; carbapenems; CEPH, cephalosporinsg, CIP, ciproflaxocin; CREA, serum creatinine; FA, fusidic acid; MON, monobactams; MRCNS; methicilin-resistant
coogulase-negative staphylococci; NA, not applicable; NR, not reported; OPAT, outpatient parenteral antimicrobial therapy; Pr, prospective; Re, retrospective; RIF, rifamipicin.
“Patients receiving Col wene matched with historical patients who received Inl; matching criteria were site of infection, sex, body weight, severity of illness, duration of therapy, value of
serum creatinine concentration before vancomycin therapy and age.

*The rise was determined by subtracting the initial creatinine concentration from the highest creatinine concentration measured during therapy or within 48 h after therapy.

“If the initial creatinine was less than 3 mg/100 miL (2652 uM).

“If the initiol creatinine was 3 mg/100 mL or above

“From the day treatment was started to the end of treatment.

fAn abrupt (within 48 h) reduction in kidney function.

SPatients from a cohort study were matched based on the propensity score estimating the probability of being given Col of vancomiycin. Factors used in the propensity score matching
process were diobetes mellitus, baseline serum creatinine and MRSA aetiology.
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RR
24 0.76 (0.44, 1.31) 37.8
20 0.67 (0.13, 3.35) 6.4
22 0.86 (0.40, 1.88) 24.2
23 - = : 0.10 (0.01, 1.79) 10.1
25 _..I_ 0.40 (0.14,1.17) 215
I
Owerall (95% CI) {JI;;.. 0.63 (0.43, 0.94)
1 1 10

Favors Col Favors Inl

Figure 2. Forest plot summary (fixed effect) of the unadjusted RR of the
studies included in the meta-analysis comparing nephrotoxicity rates in
patients treated with Col versus Inl of vancomycin.

RR

Study -

y (95% CI) % Weight
24 0.91(0.51, 1.61) 52.9
20 0.83 (0.34, 2.06) 19.9
22 —m 1.49 (0.62, 3.59) 23.8
23 - 0.91 (0.06, 13.69) 3.5
Overall (95% CI) = 1.03 (0.68, 1.57)

1 1 10
Favors Col Favors Inl

Figure 3. Forest plot summary (fixed effect) of the unadjusted RR of the
studies included in the meta-analysis companng overall mortality rates in
patients treated with CoI versus InI of vancomycin.
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Table 2. Characteristics of vancomycin administration in the included studies

Vancomycin dosage

Target vancormycin serum concentration

Mean length (days) of
vancomycin treatment

Reference Loading dose Cal Inl Col In] Col Inl

Wysocki et al?® 15 magfkg 30 mg/kg/day 15 mgfkg bid Cas 20-30 mglL Cirax 20-40 ma/L and e 16 16
5-10ma/L

Di Filippo et al.”! 500 mq 83 ma/h 500 i) qid NA NA 6 6

Wysocki et al 2 15 mglkg 30 mag/kg/day 15 miglkg bid Ces 20-25 moL Covin 10-15 ma/L 13 14

Vuagnat eta” 20 mglkg 40 ma/ka/day 20 ma/lkg bid Ces 20-25 molL Conax= 50 mg/L and Ciin 101 b6
20-25 mg/L

Hutschala et al.” 20 malkg 15 ma/kg/h according to target Ces 20-25 molL Covin 15 mgyL g g

I:I1IIII‘:l
Ingram et al.”® NR at discretion of the at discretion of the NA NA 22 20

attending physidan

attending physidan

bid, twice a day; Crnay vancomycin peak concentration; Coyn, vancomycin trough concentration; Ce., vancomycin steady-state concentration; NA, not applicable; gid, four times a day.
“Authors did not report a standard dose for InI but stated that dosage was adjusted according to serum creatinine concentration and vancomycin concentration. The daily doses of
infused vancomycin were comparable between treatment groups. Eighty-three percent of patients in the Inl group received a single daily dose to reach the target vancorycin

concentration.
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Table &. Vancomycin serum drug exposure values in the included

studies

Vancomycin serum

concentration (mg/L),

+SD AUC 5, (mgiLmy), +5D

Reference Col (C3) Inl (Conin) Cal Inl
Wysocki et al *¥ 24+6 6+8
Di Filippo et al.*! 24+4 30+ 6
Wysocki et al * 24+8 15+9 577+120 653 + 232
Vuagnat et d. ™ 26+6 22+9
Hutschala et al ** 25+4 17+5 529498 612 +213
Ingram et al. ~ 1446 10+5

ALC,, area under the serum concentration-time curve over 24 hy (s
wancomycin  trough concentraobion; Cp, wancomycin steody-stote
concentration.
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Nephrotoxicity

Five of six studies were assessable for the nephrotoxicity
risk.”®2¢-%> Compared with Inl, administration by Col signifi-
cantly reduced the risk of nephrotoxicity of vancomycin (RR 0.6,
95% CI 0.4-0.9; P=0.02; Figure 2). No significant heterogeneity
between the studies was documented [I‘zﬁ).

Regarding the severity of nephrotoxicity, two studies reported
data regarding patients who required dialysis. In the RCT, dialysis
was required for 5% (3/58) of patients in the Inl group and for
10% (6/61) in the Col group.”? Hutschala et al.““ reported that
dialysis was required for 30% (9/30) of patients in the Inl
group and for 24% (28/119) in the Col group. The difference
between groups was not statistically significant in both studies.

FZ 5% (Heterogeneity ) ?
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Mortality

Four of six studies were included in the evaluation of the overall
mortality.”%**~%* The combined RR for the overall mortality in
patients treated with Col versus Inl was 1.03 (95% CI 0.7-1.6;
P=0.9; Fgure 3). There was no_significant heterogeneity
between studies (I°=0). After excluding from the analysis one

study that did not differentiate patients who died from those
lost to follow-up,”* the combined RR did not differ. Col of vanco-
mycin did not seem to be effective in significantly reducing the
mortality rate, neither among patients with MRSA infec-
tions®®?#3 (total number of included patients, 189; RR 1.2,
95% CI 0.6-2.2; P=0.6), nor among ICU patients*™**** (total
number of included patients, 193; RR 1.03, 95% CI 0.7-1.6;
P=0.9).

Notably, heterogeneity of definitions and lack of data in studies did not allow us to carry out a
meta-analysis on the impact of the method of vancomycin administration on the serum
vancomycin concentration, treatment failure and adverse effects rates.
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Clinical application ???

Favor continuous or intermittent ?
Does it worth in PharmacoEconomics

Which one was more convenient for
nursing and drug administration.

Consideration drug drug interaction
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Discussion Point 2
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