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Abstract

Objective: To analyse the effectiveness and safety of daptomycin versus
vancomycin on the management catheterrelated bloodstream infections
in oncology patients.

Method: A retrospective study was carried out including all patients
admitted at the Medical Oncology Unit between 2010 and 2018 with
positive blood cultures confirmed catheterrelated bloodstream infections
due to gram-positive microorganism, who were freated with either van-
comycin or daptomycin. The primary end point was all cause 30-days
mortality, 30-days hospital readmission and length of hospital stay (length
of hospital stay).

Results: A iotal of 70 patients with catheterrelated bloodstream infec-
tions were included in the present study: vancomycin was administe-
red to 61.4% [n = 43) and daptomycin to 38.6% (n = 27) of patients.
78.5% (n = 55) of isolated bacteria showed a vancomycin minimum
inhibitory concentration < 1 pg/ml. No differences were observed bet-
ween the two groups of patients regarding the 30-day mortality rate rate
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Resumen

Obijetivo: Analizar la eficacia y seguridad de la daptomicina frente a
la vancomicina en el tratamiento de las infecciones del torrente sanguineo
asociadas a catéter vascular en pacientes oncolégicos.

Método: Se realizb un estudio refrospectivo que incluyd a los pacientes
ingresados en la Unidad de Oncologia-Médica entre 2010-2018 con
infeccion del torrente sanguineo asociada a catéter vascular causada
por grampositivos, y que fueron tratados con vancomicina o daptomicina.
Como obijetivos principales se deferminaron la tasa de morfalidad por
todas las causas a los 30 dias, el reingreso hospitalario a los 30 dias y
la duracién de la estancia hospitalaria.

Resultados: El estudio incluyé 70 pacientes con infecciones del torrente
sanguineo asociadas a catéter vascular: el 61,4% (n = 43| recibié vanco-
micina y el 38,6% (n = 27) daptomicina. El 78,5% (n = 55) de los bacte-
rias aisladas presentaron una concentracion minima inhibitoria de vanco-
micina < 1 pg/ml. No se observaron diferencias entre ambos grupos de
pacientes en cuanfo a la fasa de mortalidad a 30 dias (32,6% [n = 14]
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[32.6% [n = 14] versus 29.6% [n = 8]; p = 0./97), the 30-day re-admis-
sion rate (30.2% [n = 13] versus 29.6% [n = 8], p = 0.957) or the length
of hospital stay (18.9 versus 16.5 days; p = 0.562). Nephrotoxicity rate
was equivalent in both groups: a 7% (n = 3) of vancomycin goup versus a
7.4% [n = 2) of daptomycin group (p = 0.946).

Conclusions: Our results show that both antibiotics are equivalent in
their safety and effectiveness. Therefore, vancomycin should continue
being the treatment of chose for gram-positive catheterrelated bloods-
tream infections, in particular at hospital centres with a low prevalence of
strains that show diminished susceptibility fo vancomycin.

Introduction

Central venous catheters (CVC) are frequently used to administer anti-
neoplasfic freatment in oncology patients. However, its usage is not without
complications, mainly due to catheter-related bloodstream infections (CRBSI)
which have associated mortality of approximately 12-25%'2. There are fre-
quently produced by gram-positive bacteria (75%)'2. Furthermore, since
80% of coagulase-negative Staphylococcus (CNS) strains are meticillin-resis-
tant and the increase in the prevalence of resistant Staphylococcus aureus fo
meticillin (MRSA), vancomycin and daptomycin are the treatment of choice
for CRBSI?45. Even though both antfibiotics have shown to be effective in the
treatment of CRBSI, to date, there are only a small number of comparative
studies addressing its effectiveness and safety?.

This study aims to analyse the effectiveness and safety of daptomycin
versus vancomycin on CRBSI in patients with solid tumors in routine clinical
practice.

Methods

Study design and patient selection criteria

This refrospective study evaluated the effectiveness and safety of van-
comycin, compared with that of daptomycin in patients with solid tumors
with gram positive CRBSI. Oncologist Subjects with gram positive CRBSI
who were hospitalized over 8-years period [2010-2018) af a 822-bed
tertiary care hospital in Tenerife, Spain, were eligible for inclusion. Eligi-
ble patients were aged > 18 years with solid tumor with Gram-positive
CRBSI, without a source for the bacteraemia other than the CVC who
were freated either vancomycin or daptomycin. Empirical therapy was
considered when an antimicrobial regimen was administered within
24 hours of exiraction of the blood sample, and before susceptibility was
known. Patients received vancomycin or daptomycin according fo treating
clinician preference.

Patients were ineligible if they had any one of the following: patients with
hematologic malignancies, neutropenic patients, no efiological agent iden-
tified or confirmed Gram-negative CRBSI. Patients in whom the antibiotic
freatment was modified were excluded.

Because of the refrospective observational design of the study, neither
patient consent nor ethics approval was required af the fime the study was
carried out.

Clinical variables evaluated

The study outcome was evaluated considering: demographic data and
Charlson Comorbidity Index, which provides a general measure of severity
of disease’. Antibiofic dose, frequency, and duration were recorded. To
evaluate safety, nephrotoxicity was defined as an increase in the serum
creatinine level of 0.5 mg/dL or 50%, whichever was greater, on af least
two consecutive measurements from the initiation of antibiotic to 3 days
after freatment®. Creatine phosphokinase values were evaluated in daptomycin-
treated subjects. A clinically significant elevation was defined as 5 fimes the
upper limit of normal (ie, 0.850 U/L).

Antibiofic susceptibilities were confirmed by broth microdilution, accor-
ding to the Clinical and laboratory Standards Institute (CLSI) guidelines®.
Clinical categories were defermined according fo the breakpoints defined

frente al 29,6% [n = 8], p= 0,797), la tasa de reingreso a 30 dias (30,2%
[n = 13] frente al 29,6% [n = 8]; p = 0,957) o la duracién de la hospita-
lizaciéon (18,9 frente a 16,5 dias; p = 0,562). La fasa de nefrotoxicidad
fue equivalente en ambos grupos: 7% [n = 3) para vancomicina frente al
7,4% (n = 2) para daptomicina (p = 0,946).

Conclusiones: Nuestros resuliados muestran que ambos antibiéticos son
equivalentes en su seguridad vy eficacia. Por ello, vancomicina deberia
seguir siendo el tratamiento de eleccion para la infeccion del torrente
sanguineo asociada a catéter vascular, especialmente en centros con una
baja prevalencia de cepas con una susceptibilidad disminuida a vanco-
micina.

by the European Committee on Anfimicrobial Susceptibility testing [EUCAST)
criteria’® and CVC were removed in patients with documented CRBS due
to S. aureus.

Definitions and outcome assessment

CRBSI was classified according to the current Infectious Diseases Society
of America (IDSA) criteria guidelines®.

The primary end point, was defined as a composite of 30-day mor-
tality rate (M30), the re-admission rate at 30 days (R30) and the length
of hospital stay (LOS). 30-day mortality was defined as mortality occu-
riing in the 30-day period following index culture, and the R30 as the
re-admission of the patient caused for any reason within the 30 days of
index culture.

Statistical analysis

Statistical analysis was conducted using the Chi-squared test for the com-
parison between M30 and R30 from both therapeutic groups with SPSS
Statisfics v. 25.0 software (IBM Corporation, Armonk, NY, USA). To study
the nephrofoxicity from the different groups the Chi-squared test was also the
statistical test selected. The differences between the basal characterisfics
in both groups of patients were evaluated by the Mann\Whitney U fest for
that continuous quantitative variables and alternatively using a Chi-Squared
for the dichotomous variables. The stafistical significance was established
as p < 0.05.

Results

Demographic characteristics of the study
population

A tofal of 558 cancer patients with an episode of suspected of CRBSI
were freated with either vancomycin or daptomycin. Among them, 70 met
the inclusion criteria, 47.1% (n = 33] were male and their average age
579 vyears old (standard deviation [SD] = 11.5). The 61.4% (n = 43) of
these patients received vancomycin and the 38.6% (n = 27) daptomycin
as a ftreafment.

The baseline characteristics of the two groups are presented in table 1
there were no significant differences in baseline characteristics between the
two groups, differing only in the percentage of infections caused by the metici-
llin-susceptible Staphylococcus aureus (MSSA| which was higher in the group
of patients treated with daptomycin (33.3% [n = 9] versus 11.6% [n = 5];
p = 0.027) (Table 2).

The pharmacokinetic monitoring of vancomycin plasma concentrations
was defermined only in the 23.3% (n = 10) of the patients (average dose:
14.1 mg/kg/12 h; interquartile range [IQR]: 1.8-19.6). The average daily
dose of dapfomycin was 568.7 mg (average dose: 7.43 mg/kg/day;
IQR: 4.2-12.3).

Effectiveness evaluation

No differences were observed at the M30 between patients freafed
with vancomycin and daptomycin {32.6% [n = 14] versus 29.6% [n = 8],
respectively [p = 0./97]) [Figure 1). Additionally, no differences were found
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Table 1. Patient demographic characteristics

Vancomycin group

Daptomycin group

Age, mean (SD)

Sex, male, n (%)

Charlson comorbidity index, mean (IQR)
Acute kidney injury, n (%)

Duration of therapy in d, median (IQR)
Total hospital LOS in d, mean (SD)

(n = 43) n=27) p-value
581 (10.2) 57.5 (13.5) 0604
21 (48.8) 12 (44.4) 0.720

8.5 (2-12) 8.8 (316 0.256

3 (7.0 2 (7.4 0.946
11.12 221) 8.41 (2-17) 0.060

189 (374) 16.5 (4-81) 0.562

d: number of days; IQR: interquartile range; LOS: length of stay; N: number of patients; SD: standard deviation.

at the R30 (30.2% [n = 13] for vancomycin group versus 29.6% [n = 8] for
daptomycin group [p = 0.957]) [Figure 2). In the same line, LOS was similar
between the two treatment groups (18.9 days [IQR: 3-74] for vancomycin
group versus 16.5 days [IQR: 4-81] for daptomycin group [p = 0.562])
(Table 1).

Figure 1. All causes 30-day mortality vancomycin versus daptomycin.

Safety assessment

Nephrotoxicity rate was similar in both groups of treatment: 7% [n = 3]
of the patients treated with vancomycin versus a 7.4 % [n = 2) of the dap-
fomycin group [p = 0.946) (Table 1). One patient treated with vancomycin
suffered kidney failure and two developed kidney injury. In the case of dap-

Figure 2. Rate of 30-days hospital readmission.
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Table 2. Characteristics of the microorganisms causing central infravascular catheter infections . .
All Vancomycin group Daptomycin group
(n=70) (n=43) (n=27) p-value
Causative pathogen, n (%)
MRSA 4 (5.7) 4 (9.3) 0 0.103
MSSA 14 (20.0) 5(11.6) 9(33.3) 0.027
MR-CNS 30 (42.9) 18 (41.8) 12 (44.4) 0.832
MS-CNS 17 (24.3) 12 (27.9) 5(18.5) 0.373
Enterococcus spp. 5 (7.1) 4 (9.3 1 (3.7) 0.376
Vancomycin MIC, n (%)
< 0.5 pg/mlL 18 (25.7) 13 (30.2) 5(18.5) 0.275
1 pg/mlL 37 (52.8) 22 (51.2) 15(55.5) 0.720
2 pg/ml 15(21.4) 8(18.4) 7 (27.9) 0.467

MIC: minimum inhibitor concentration; MR-CNS: meticillin-resistant coagulasenegative staphylococci; MRSA: meticillin-resistant Staphylococcus aureus; MSCNS: meticillin-
susceplible coogulase-negative staphylococci; MSSA: meticillinsusceptible Staphylococcus aureus; n: number of patients.
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fomycin group, two patients showed kidney injury. No significant elevation
of Creatine phosphokinase were observed in our cohort of patients.

Discussion

Few studies address a direct comparison between vancomycin and dap-
tomycin as the treatment for CRBSI in oncology patients®. Therefore, the best
therapeutic alternative in these patients remains still under discussion.

The results of our study show that, in roufine clinical practice, van-
comycin presents similar effectiveness and safety to daptomycin in the
treatment of these infection. Moreover, the equivalence in effectiveness
shown in this analysis has been achieved despite the use of infrathera-
peutic doses of vancomycin for most patients and without a pharmacoki-
nefic opfimization of the dosing regimen in 76.6% of cases, as currently
recommended'.

Chaftari et al. carried out the only study compared both therapeu-
tic allernatives in cancer patients with CRBSI®. In this study, a cohort of
38 cancer patients with either suspected or confirmed CRBSI treated with
daptomycin were compared with a historical cohort of 40 patients treated
with vancomycin. Analysed the clinical results of in their study, daptomycin
showed faster bacteriological eradication and clinical resolution®.

In contrast, our study demonstrating a lack of benéfit for daptomycin over
vancomycin in oncologist patients with confirmed gram-positive CRBSI. VWe
might speculate that the different result between our study and Chaffari’s one
might be attributed, at least in part, to differences in the bacteria strains isola-
ted. In our study, the 78.5% of the isolated bacteria showed a vancoymicin
MIC < 1 pg/ml, while Chaftari’s and colleges found that the 74.3% of the
Staphylococcus strains showed a vancomycin MIC between 12 pg/mlé.

This study was conducted at a single insfitution and was of a refrospec-
tive nature, which may limit its generalizability to other settings. These results
will require validation in a prospective, randomized, controlled comparative
efficacy trial. However, variables such as the Charlson index, which inte-

Bibliography

1. Ferrer C, Almirante B. Infecciones relacionadas con el uso de los catéteres
vasculares. Enferm Infecc Microbiol Clin. 2014;32(2):115-24. DOI: 10.1016/
j.eimc.2013.12.002

2. Raad |, Hanna H, Maki D. Intravascular catheterrelated infections: advances in
diagnosis, prevention, and management. lancet Infect Dis. 2007,7(10):645-57.
DOI: 10.1016/51473-3099(07)702359

3. Raad |, Hochem R, Hanna H, Bahna P, Chatzinikolaou |, Fang X, ef al. Sources
and outcome of bloodstream infections in cancer patients: the role of central venous
catheters. Eur | Clin Microbiol Infect Dis. 2007:26(8):549-56. DOI: 10.1007/
s10096-007-0320-6

4. Becker K, Heilmann C, Peters G. Coagulase-negative staphylococci. Clin Micro-
biol Rev. 2014;27(4):870-926. DOI: 10.1128/CMR.00109-13

5. Mermel LA, Allon M, Bouza E, Craven DE, Flynn P, O'Grady NP, ef al. Clinical
practice guidelines for the diagnosis and management of intravascular catheter-
related infection: 2009 Update by the Infectious Diseases Society of America. Clin
Infect Dis. 2009:49(1):1-45. DOI: 10.1086,/599376

6. Chaftari AM, Hachem R, Mulanovich V, Chemaly RF, Adachi |, Jacobson K, ef al.
Efficacy and safety of daptomycin in the treatment of Gram-positive catheterrelated

grates information on factors related to the comorbidity and severity of the
disease of different patients, were taken info account in order to reduce
possible biases. Thus, we fried to make the baseline characteristics of both
freatment groups as balanced as possible.

The present study represent at this moment, the largest cohort of oncolo-
gist patients with confirmed CRBSI, comparing the effectiveness and safety
of both therapeutic alternatives. Our results show the equivalence, in
safety and effectiveness, between both antibiotics. As a resulf, we conclude
vancomycin should remain the treatment of choice for these infections, espe-
cially in centres where the prevalence of strains with decreased susceptibility
fo vancomycin is low.

Funding
No funding.

Conflict of interest

No conflicts of interest.

Contribution to the scientific literature

In this work, we analysed the effectiveness and safety of daptomycin
versus vancomycin in cancer patients with catheferrelated bloodstream
infections. Only a few studies have been published aiming to compare
both therapeutic alternatives for the management of this type of infec-
tion, consequently, the best therapeutic alternative for these patients
remains unclear.

This study represents the largest cohort of cancer patients with
catheterrelated bloodsfream infections comparing the effectiveness
and safety of daptomycin versus vancomycin. It ads new evidence
showing equivalence.

bloodstream infections in cancer patients. Int] Anfimicrob Agents. 2010;36(2):182-6.
DOI: 10.1016/}.jjantimicag.2010.03.015

7. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation. J Chro-

nic Dis. 1987,40(5):373-83. DOI: 10.1016,/0021-9681(87)90171-8

8. Ricci Z, Cruz D, Ronco C. The RIFLE criteria and mortality in acute kidney injury: A
systematic review. Kidney Int. 2008;73(5):538-46. DOI: 10.1038/5).ki.5002743

Q. Clinical and Laboratory Standards Insfitute. Performance standards for antimicrobial

susceptibility testing. 27th ed. CLSI supplement M100. Wayne, PA: CLSI; 2017.

10. European Committee on Antimicrobial Susceptibility Testing (EUCAST). Breakpoint
tables for interprefation of MICs and zone diameters Version 11.0, 2021 [web page]
[01/01/2021; 05/05/2021]. Available at: https://www.eucast.org/fileadmin/src/
media/PDFs/EUCAST_files/Breakpoint_fables/v_11.0_Breakpoint_Tables.pdf

11. Rybak M, lomaestro B, Rotschafer JC, Moellering R Jr, Craig W, Billeter M, et al.
Therapeutic monitoring of vancomycin in adult patients: A consensus review of the
American Society of Health-System Pharmacists, the Infectious Diseases Society
of America, and the Society of Infectious Diseases Pharmacists. Am J Health-Syst
Pharm. 2009;66:82-98. DOI: 10.2146/ajhp080434



	Vancomycin versus daptomycin for the treatment
of confirmed gram-positive catheter-related
bloodstream infections in oncology patients
	Introduction
	Methods
	Study design and patient selection criteria
	Clinical variables evaluated
	Definitions and outcome assessment
	Statistical analysis

	Results
	Demographic characteristics of the study population
	Effectiveness evaluation
	Safety assessment

	Discussion
	Funding
	Conflict of interest
	Contribution to the scientific literature
	Bibliography


