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Abstract

Purpose In this multicentre, retrospective, matched cohort study we aimed to evaluate the outcomes of neutropenic fever
cases that were treated with daptomycin or a glycopeptide (vancomycin or teicoplanin).

Methods Data and outcomes of adult (aged > 18-years old) patients with neutropenic fever [(1) without clinical and radio-
logical evidence of pneumonia, (2) who were treated with daptomycin or a glycopeptide (teicoplanin or vancomycin) for
any reason and for at least 72 h] were extracted from the hospital databases. Matching was performed with all of the three
following criteria: (1) underlying disease, (2) reason for starting daptomycin or glycopeptide (microbiologic evidence vs.
microbiologic evidence, clinical infection vs. clinical infection and empirical therapy vs. empirical therapy) and (3) neu-
tropenic status.

Results Overall 128 patients [(69/123) (56.1%) in the daptomycin cohort (D) and 59/123 (48%) in the glycopeptide cohort
(G)] had a resolution of fever at the end of 72 h antibiotic treatment (p =0.25). There was no significant difference in cured,
improved and (cured + improved) rates between (D) and (G) cohorts as well as fever of unknown origin cases or microbio-
logically confirmed infections or clinically defined infections subgroups (p >0.05). There was also no significant difference
(p>0.05), in terms of persistent response in the (D) versus (G) cohorts,

Conclusions These findings suggest that although not better, daptomycin efficacy is comparable to vancomycin if used as
empiric therapy in the treatment of adult febrile neutropenia. We conclude that daptomycin may be used at least as a salvage
therapy alternative to glycopeptides in the treatment of adult febrile neutropenia cases. A large, randomized-controlled trial
may further consolidate the evidence related to this question.
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Introduction

In spite of developments in medical care and antimicrobial
therapy, neutropenic fever is still associated with significant
morbidity and mortality if not treated quickly and appro-
priately [1-8]. Empirical treatment with anti-pseudomonal
betalactams is the mainstay of clinical management [2].
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However, anti-pseudomonal beta-lactam may be used in
combination with a glycopeptide (vancomycin or teico-
planin) or linezolid in established indications (e.g. hemo-
dynamic instability, suspected catheter-related infection,
pneumonia, skin and soft tissue infection or unresponsive
persistent fever) [1, 3]. Despite the use of broad-spectrum
anti-pseudomonal (meropenem, piperacillin/tazobactam,
etc.), anti-staphylococcal antibacterial agents (vancomycin
or teicoplanin) or antifungals, fever may still persist and
febrile neutropenia episodes may still result in mortality
[5-8].

Daptomycin is highly effective against gram-positive
multidrug-resistant bacteria such as methicillin-resistant
Staphylococcus aureus (MRSA) and vancomycin-resistant
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enterococci (VRE) [9, 10]. In 2003, daptomycin was granted
FDA-approval for the treatment of complicated skin and
soft tissue infections caused by gram-positive organisms,
including vancomycin-susceptible Enterococcus faecalis.
In 2006, daptomycin received approval for S. aureus bac-
teraemia and right-sided infective endocarditis. It was also
approved by the European regulatory agency for the same
clinical indications in 2006 [11]. Despite these indications
and lack of data in neutropenic patients, daptomycin is used
in off-label indications such as meningitis, osteomyelitis and
febrile neutropenia [7, 8, 12—-14]. However, the published
research regarding daptomycin for the treatment of febrile
neutropenia is quite limited [7, 8, 14]. The purpose of this
multicentre, retrospective, matched cohort study was to com-
pare the outcomes of patients who received daptomycin or a
glycopeptide (vancomycin or teicoplanin) as part of a com-
bination regimen for the management of febrile neutropenia.

Methods

This study gathered data from 14 centres from ten cities
(Izmir, Trabzon, Malatya, Ankara, Adana, Antalya, Mer-
sin, Denizli, Istanbul, Eskisehir) located in six geographic
regions of Turkey.

Patients

Neutropenic fever was defined as an absolute neutrophil
count < 500 mm? or a count < 1000 mm? but expected to
fall to <500 mm? within 48 h and a single measurement
of temperature > 38.3 or 38.0 °C on two or more occasions
within 12 h. Risk evaluation was made according to the cri-
teria of the Multinational Association for Supportive Care
in Cancer (MASCC) and patients with > 21 risk index were
considered to be low-risk cases [5, 6].

Patients were included if they were (1) > 18-years old,
(2) had neutropenic fever fulfilling above criteria, (3) did not
have pneumonia (excluded by clinical and radiological find-
ings), and (4) were started on daptomycin or a glycopeptide
(teicoplanin or vancomycin) for any reason and received it
for at least 72 h between 1st January 2010 until 31st May
2016. Relevant data were analysed retrospectively by chart
review and hospital databases.

Matching criteria

Matching was performed with all of the three following
criteria: (1) underlying disease (solid organ malignancy
vs. solid organ malignancy etc.), (2) reason for starting
daptomycin or a glycopeptide (microbiologic evidence vs.
microbiologic evidence, clinical infection vs. clinical infec-
tion and empirical therapy vs. empirical therapy) and (3)

@ Springer

neutropenic status [severe neutropenia (< 100 neutrophils/
mm?) vs. severe neutropenia].

Clinical and laboratory evaluation

Standard follow-up of neutropenic fever in the study cen-
tres was as follows. Before the start of antibiotic therapy,
a complete medical history and physical examination were
performed. Complete blood cell and differential counts, rou-
tine biochemistry, at least two sets of blood cultures (from
two different peripheral veins and all lumens of the central
venous catheter) and a chest X-ray were obtained before
starting antibiotic treatment. In case of suspected pneu-
monia or urinary tract infection, urine and sputum cultures
were performed. Cultures of other sites of infection were
performed as clinically indicated. Microbiological sampling
was repeated during therapy if fever persisted to isolate the
causative pathogen and to document the eradication of the
isolated pathogen. In case of persistent fever, chest X-ray
and computerized tomography or abdominal ultrasonogra-
phy were obtained. Complete blood cell counts, coagulation,
biochemistry parameters and urine analysis were performed
at least once a week [3, 5, 6].

Bacteriological isolates were identified by standard tech-
niques. Antimicrobial susceptibility testing of the isolates
was performed with the VITEK 2 system (bio Merieux, La
Balme-les-Grottes, France) in nine centers and BD Phoe-
nix (BD Diagnostic Systems, Sparks, MD) in two centres.
Results were interpreted according to the CLSI criteria
[15]. Vancomycin or teicoplanin or daptomycin Etest (bio
Merieux, La Balme-les-Grottes, France) was used when
automated system resulted as “non susceptible”.

Classification of febrile episodes

Microbiologically documented infection (MDI) was defined
as the isolation of microorganisms from any clinical sam-
ple including blood, urine, or sputum. Coagulase-negative
staphylococcal bacteraemia was defined as two positive and
identical (in terms of species identification and antibiotic
susceptibility tests) results of two independent blood cul-
tures. Clinically documented infection (CDI) was considered
when there was a focus of infection on physical examination
without microbiological documentation. Fever of unknown
origin (FUO) was considered when there was no clinical or
microbiological evidence of infection in a febrile episode
[5, 6].

Antibiotic regimens
Patients who received daptomycin received it as 6-8 mg/

kg gq24h and vancomycin as 500 mg q6h and teicoplanin
as 400 mg q12h. Each antimicrobial agent was infused
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intravenously over 60 min. Concomitant gram-negative
agents’ dosages were as follows: meropenem 1 gr q8h, imi-
penem 500 mg g6h, piperacillin/tazobactam 4.5 gr q6h,
cefepime and cefoperazone/sulbactam 2 gr q8h. Treatment
was switched to oral amoxicillin/clavunalate 875/125 mg q
12h + ciprofloxacin 500 mg q 12 h, in patients with apyrexia
(body temperature < 38 °C) continued for > 72 h and whose
neutropenia resolved.

Evaluation of response definitions

Cure was defined as a persistent response in clinical signs
(including fever and symptoms); no indication of additional
antibiotic therapy and/or negative culture reported at the end
of the therapy [7].

Improved Partial resolution of clinical signs and symp-
toms and/or additional antibiotic therapy warranted at the
end of therapy [7].

Failure Inadequate response to therapy evident by wors-
ening or new/recurrent signs and symptoms, fever still per-
sisting after 72-96 h prompting modification of the initial
therapy, need for a change in antibiotic therapy or a positive
culture reported at the end of therapy or mortality due to
any reason [7].

Non-evaluable Unable to determine response due to insuf-
ficient information [7].

The term end of treatment clinical success was used to
describe patients with an outcome of cure or improved [7].
Infection-related mortality referred to death resulting from
a documented or presumed infection during the neutropenic
episode and daptomycin or glycopeptide treatment. Micro-
biological success was defined as clearance of the infect-
ing bacteria on the test of cure cultures. All-cause mortality
referred to death resulting from a documented or presumed
infection or a defined or unidentified reason during the treat-
ment and a 30-day follow-up period. Secondary efficacy out-
come was defined as the maintenance of success (without
any relapse and mortality) through 1 month following com-
pletion of daptomycin or glycopeptide including therapy.

Ethical approval

The local Institutional Review Board approved the study.

Statistical analysis

The objective of this study was to compare the clinical suc-
cess rates of the daptomycin and glycopeptide cohorts. All
analyses were performed using SPSS version 18.0 (Chicago,
IL, USA). The significance of the difference between groups
was evaluated by y° test and ¢ test as indicated. The signifi-
cance level was accepted as p <0.05.

Results
Characteristics of the study population

A total of 246 patients, 123 patients each in the daptomy-
cin (D) and glycopeptide groups (G), fulfilled the criteria
to be included in the study. If one patient had more than
one episode, data of the first episode was included in the
study. Table 1 shows the clinical characteristics of patients
in the two treatment cohorts. Overall, 4.9% (12/246) of the
patients had solid tumours and 95.1% (234/246) had hema-
tologic malignancies in both cohorts (Table 1, p>0.05).
Age, gender, comorbidities, hypotensive state, being on
a vasopressor agent, severe neutropenia, central venous
catheter, low-risk neutropenic fever (MASCC risk index
was >21), ICU hospitalization, mechanical ventilation and
administration of levofloxacin prophylaxis were similar in
both treatment groups (Table 1).

Type of infection and distribution
of microorganisms

Approximately 41% (101/246) of the febrile neutrope-
nia episodes were considered to be FUO whereas 29.2%
(72/246) were CDI and 29.6% (73/246) were MDI epi-
sodes (Table 2). There was no statistically significant dif-
ference between (D) and (G) cohorts in terms of infection
types (p > 0.05). During the neutropenic fever episodes,
causative microorganisms were isolated from 73 cases; 69
from blood, two from urine and two soft tissue biopsy cul-
tures. The most common isolates were coagulase-negative
staphylococci (n=45), S. aureus (n=14) and E. faecalis
(n="17) (Table 2). When blood culture results were evalu-
ated, there were 11 methicillin-resistant S. aureus and 35
methicillin-resistant S. epidermidis. There was no signifi-
cant difference in terms of etiologic agents between (D)
and (G) cohorts (Table 2, p > 0.05).

Treatment

In the (D) cohort, 92 cases received daptomycin including
regimens as primary treatment (mostly due to lack of gly-
copeptides in the hospital pharmacies-this lack was not due
to unavailability of the drugs in Turkey but due to payment
problems of the hospital pharmacies/administrations). A
total of 31 cases had received other antibacterial therapy (27
a glycopeptide, three linezolid and one both a glycopeptide
and linezolid, for 8 +7.2 days, all switched to daptomycin
due to clinical failure) before receiving regimens including
daptomycin. All patients received the glycopeptides as pri-
mary treatment in the (G) cohort.
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Table 1 General characteristics
of the daptomycin and
glycopeptide groups

Daptomycin
(total =123) n (%)

Glycopeptides
(total=123) n (%)

Female

Age (years +SD)

ICU

Mechanical ventilation
Hypotension

Vasopressor agents

High risk (MASCC score <21) cases

Low-risk neutropenia
Underlying malignant disease
Solid organ tumour
Multiple myeloma
Acute myeloid leukaemia
Acute lymphocytic leukaemia
Chronic leukaemia
Lymphoma
Myelodysplastic syndrome
Other haematological malignity
Prophylaxis (levofloxacin)
Central catheter
Neutrophils < 100
Treatment duration (days)
Coexisting diseases
Any coexisting disease
None
Diabetes mellitus
Chronic renal failure
Chronic obstructive lung disease
Concomitant non-carbapenem

Concomitant carbapenem

49 (42.5) 43(39.1) 0.51
4754153 47.6+16.6 >0.05
12 (9.8) 8(6.5) 0.48
4(33) 6 (4.9) 0.74
27 (22) 16 (13) 0.09
18 (14.6) 8 (6.5) 0.06
70 (56.9) 83 (67.5) 0.11
53 (43.1) 40 (32.5) 0.11
6 (4.9) 6 (4.9) 1
2(1.6) 3(2.4) 1

70 (56.9) 76 (61.8) 0.51
20 (16.3) 20 (16.3) 1
1(0.8) 2(1.6) NA
13 (10.6) 8(6.5) 0.36
7(5.7) 5(4.1) 0.76
4(3.3) 3(2.4) 2
10 (8.1) 14 (11.4) 0.51
73 (59.3) 65 (52.8) 0.80
66 (53.7) 66 (53.7) 1
124455 10.8+4.7 >0.05
20 (16.3) 19 (15.4) 1
103 (83.7) 104 (84.6) 1

13 (10.6) 14 (11.4) 1
3(2.4) 0(0) NA
4(3.3) 5(4.1) 1
46 (37.4) 57 (46.3) 0.19
75 (60.1) 63 (51.2) 0.15

*p value not available since total of two boxes <5

In (D) cohort, daptomycin dosage was 6—8 mg/kg in all
cases. 43 cases received daptomycin due to MDI (all sus-
ceptible to daptomycin, susceptibility result of five cases
in (D) cohort needed confirmation by Etest), whereas the
remaining cases received it for empirical treatment of fever
or fever + hypotension or septic shock (defined as febrile
neutropenia + hypotension + being on vasopressor) or CDI
(Tables 1, 2).

In the (G) cohort, 800 mg of teicoplanin was given as
an initial dose, followed by a maintenance dose of 400 mg
twice a day whereas vancomycin was given at a dose of
1000 mg twice a day. In 30 cases, glycopeptides were
given due to MDI (all susceptible to glycopeptide - sus-
ceptibility result of five cases (G) cohort needed confirma-
tion by Etest), while in the remaining cases it was started
empirically for the treatment of fever or fever + hypoten-
sion or fever + septic shock or CDI (Tables 1, 2).
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No additional therapy was used after daptomycin in 90
patients, whereas 33 patients received further oral therapy
(further/additional oral cotrimoxazole, tetracyclines, levo-
floxacin, etc.). No additional therapy was used after glyco-
peptides in 83 patients, while 40 patients received further
oral therapy (p >0.05).

Clinical response and following antibiotic
modification

Overall 128 (69/123, 56% in D and 59/123, 48% in G
cohorts, p=0.25) had resolution of fever at the end of
72 h treatment. In terms of overall clinical response,
there was no significant difference in cured, improved,
cured + improved rates between (D) and (G) cohorts
(Table 3). Furthermore, no significant difference was
observed in low risk, high risk, hypotensive, cases in



Daptomycin vs. glycopeptides in the treatment of febrile neutropenia: results of the Izmir... 263

Table 2 Fever of unknown

S . . Daptomycin Glycopeptide Total
origin, clinically diagnosed and (total: 123) n (%)  (total: 123) n (%)
microbiologically diagnosed
infections Fever of unknown origin 44 (35.8) 57 (46.3) 0.11

Clinically diagnosed infections
Clinically diagnosed soft tissue infection 21 (17.1) 21 (17.1) 1
Catheter related-blood stream infection 12 (9.8) 12 (9.8) 1
Other clinically diagnosed infections 3(24) 3(24) 1
Total 36 (29.3) 36 (29.3) 1
Microbiologically confirmed infections
Bacteraemia 40 (32.5) 29 (23.6) 0.15
Methicillin-sensitive Staphylococcus aureus 1 0 NA
Methicillin-resistant Staphylococcus aureus 5 6 1
Methicillin-sensitive coagulase-negative staphylococci 6 2 NA
Methicillin-resistant coagulase-negative staphylococci 19 16 0.71
E. faecium 2 2 NA
E. faecalis 5 2 NA
Vancomycin-resistant enterococci 2 0 NA
Gram-positive bacilli (diphtheroid) 0 1 NA
Microbiologically confirmed soft-tissue infection 2(1.6) 0(0) NA
Methicillin-resistant coagulase-negative staphylococci 2 0 NA
Microbiologically confirmed urinary-tract infection 1(0.8) 0 (0) NA
Methicillin-resistant Staphylococcus aureus 1 1 NA
Total 43 30 73
*p value not available since total of two boxes <5
Table 3 Clini.cal Qutcomes and Daptomycin n/denom- Glycopeptides n/ P
1-month survival in the overall inator (%) denominator (%)
group
Overall end of treatment clinical success 106/123 (86.2) 99/123 (80.5) 0.30
(cured 4+ improved)
Overall end of treatment cured 84/123 (68.2) 72/123 (58.5) 0.14
Overall end of treatment improved 22/123 (17.9) 27/123 (22) 0.52
1 month survival among cured + improved 91/106 (85.8) 91/99 (91.2) 0.18

ICU, empirically started cases, CDI, MDI subgroups (Sup-
plemantal file-Table 1). Mean duration of treatment was
12.4 +£5.5 days in the (D) group and 10.8 +4.7 days in the
(G) group (p>0.05). When we evaluated the persistent
response in the FUO cases as a separated group in (D)
vs. (G) cohorts, there was also no significant difference
(28/44, 63.6% in D group vs. 28/57, 49.1% in G group,
p=0.16). Overall end of treatment cure rates were also
similar in the empirical therapy (28/44, 63.6% vs. 28/57,
49.1%, p=0.16) and CDI (23/36, 63.8% vs. 21/36, 58.3%,
p=0.80) and MDI cases (33/43, 76.7% vs. 23/30, 76.7%,
p=1)in (D) vs. (G) cohorts. The need for antibacterial
and/or antifungal treatment modification was similar in
both treatment groups (Table 4).

Overall 95 cases (52/123, 42.3% in D and 43/123, 35% in
G cohorts, p=0.58) that had a resolution of fever after 72 h

of treatment had a successful outcome without any modifica-
tion and achieved a 30-day post-treatment survival.

Mortality

All-cause mortality during the treatment and 30-day follow-
up period were not different between (D) and (G) cohorts
(17/123, 13.8% and 21/123, 17.1% vs. 17/123, 13.8% and
20/123, 16.3%, respectively, p> 0.05). In the septic shock
subgroup, 15 of 23 cases (8/18, 44.4% vs. 7/8, 87.5%,
p=0.08) died due to septic shock. Overall mortality rates
were similar in males (D: 13/74 vs. G: 14/80, p=1) vs.
females (D: 8/49 vs. G: 6/43, p=0.78), cases with severe
neutropenia vs. others (D: 15/65 vs. G: 10/62, p=0.37) and
in cases receiving levofloxacin prophylaxis vs. others (D:
2/10 vs. G: 4/14, p=1).
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Table 4 Modiﬁcations in the Daptomycin Glycopeptides P
daptomycin and glycopeptide (total=123) n (%) (total=123) n (%)
cohorts
Number of episodes with modification 21 (17.1) 22 (17.9) 1
Modifications in antipseudomonal treatment 4 (3.3) 3(24) 1
Modifications to antifungal treatment 6(4.9) 8 (6.5) 0.78
Modification to both antipseudomonal and antifun- 7 (5.7) 9 (0) 0.79
gal treatment
Daptomycin changed to linezolid 2(1.6) 0(0) 0.49
Other modifications 2(1.6) 2(1.6) 1
Adverse effects antibiotics to the empirical therapy regimens on the third

There was no severe adverse effect requiring antibiotic ces-
sation in (D) cohort whereas glycopeptides were stopped
due to nephrotoxicity (n=2) and rash (n=2) in four cases
(p=0.12). In (D) cohort, there were phlebitis (n=1), myal-
gia (n=1) and mild rash (n=1) that did not require a change
in therapy. There was one episode of diarrhoea in (G) cohort,
which did not require antibiotic cessation.

Discussion

Vancomycin and teicoplanin have been the two glycopep-
tides, used as the principal antibacterial agents for the treat-
ment of gram-positive multidrug-resistant bacterial infec-
tions including MRSA and MRCNS since the 1960s and
1980s [16-24]. Both agents were evaluated for the initial
empirical treatment of fever, treatment of persistent fever
and known MRSA and MRCNS infections in the neutro-
penic host [3, 17, 22]. Most recent IDSA and the Infectious
Diseases Working Party of the German Society of Haematol-
ogy and Medical Oncology guidelines suggest glycopeptides
in restricted indications [3, 22]. Accordingly, vancomycin
(or other agents active against aerobic gram-positive cocci)
is not recommended as a standard part of the initial antibi-
otic regimen for fever and neutropenia (A-I). These agents
should be considered for specific clinical indications, includ-
ing suspected catheter-related infection, skin or soft-tissue
infection, radiologically confirmed pneumonia, colonization
with MDR gram-positive bacteria such as MRSA and VRE
or sepsis with hemodynamic instability [3].

44 cases in (D) cohort and 57 in (G) cohort, patients
received daptomycin or glycopeptides for empirical therapy
(fever or fever + hypotension/septic shock) of febrile neutro-
penia episode. However, fever alone [26 in (D) cohort and
50 in (g) cohort] is not a guideline recommended indication
[1, 3, 22]. These cases were mostly in five study settings,
which had a dominance of gram-positive bacterial infec-
tion in the aetiology and had added Gram-positive oriented
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day of persisting fever.

Daptomycin, tigecycline and linezolid are the major
alternative agents available in Turkey for the management
of MDR gram-positive bacteria. Although there are clinical
studies related to linezolid in neutropenic host, it has the
disadvantages of being both bacteriostatic and haematologi-
cally toxic [20, 25]. Tigecycline has the advantage of cover-
ing susceptible Acinetobacter spp. infections (very common
in Turkey) concomitant with the disadvantage of being bac-
teriostatic and being ineffective against Pseudomonas [25].
In clinical practice, daptomycin is an important alternative
antibacterial agent for the treatment of MDR gram-positive
bacterial infections especially those caused by S. aureus with
glycopeptide MIC > 1 mg/l and vancomycin-resistant ente-
rococci [17]. Data regarding daptomycin in the neutropenic
host are scarce. Bubalo et al. [14] evaluated daptomycin in
30 febrile neutropenia cases with persistent fever after 72 h
of initial antibacterial therapy. Clinically, 87% of patients
improved on daptomycin in combination with gram-negative
coverage, and 73% achieved a successful outcome. Rolston
et al. [7] analysed the efficacy of daptomycin in neutropenic
patients with documented gram-positive infections in a ret-
rospective observational registry study [The Cubicin® Out-
come Registry and Experience (CORE®)]. They reported an
overall 85% clinical success (definition was similar to our
study) in 186 cases. Keil et al. [24] analysed the neutropenic
subgroup from the European registry study database (< 1000
cells/mm?>; n=446 cases). The overall clinical success rate
(cured + improved) associated with daptomycin was 77.1%.
The success rate in uncomplicated skin and soft tissue
infections was 73.1% (n=19). The clinical success rates by
infecting pathogen were relatively high for coagulase nega-
tive staphylococci (85.6%; n=95) and S. aureus (77.1%;
n=39). In the presented study, overall cured +improved
rates were 20/21 (95%), 3/5 (60%) and 19/19 (100%) in skin
and soft tissue infection, MRSA bacteraemia and MRCNS
bacteraemia subgroups (main guideline recommended indi-
cations [1, 3, 22]), respectively. When compared with results
of Keil et al, our success rates for skin and soft tissue infec-
tions were a little higher. MRCNS or MRSA bacteraemia
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results were not clear in both studies [17, 24]. However, our
cured + improved rate (76.7%) in any kind of MDI was com-
patible with the results of Rolston et al. [7] (ranging between
81% for VRE and 94% for CNS) and Keil et al. (ranging
between 71.4% for enterococci and 85.6% for CNS) [24].
Furthermore, similar to these previously published outcomes
(73-85%) [7, 14, 24], our overall cured + improved rate was
86.2% in the (D) cohort.

The mean duration of daptomycin treatment in the pre-
sented study (12.4+5.5 days) was similar to previous studies
(ranging between 8 and 14 days) [7, 8, 24]. In the previously
reported studies, severe adverse events related to daptomycin
were reported to range between 1.6 and 6% [7, 8, 24]. Simi-
lar to these studies, 3.3% cases had severe adverse effects
requiring drug cessation in (D) cohort in the presented study.

In the (D) cohort, 92 cases received daptomycin includ-
ing regimens as primary treatment. The reason for primary
treatment may be a temporary and intermittent lack of gly-
copeptides in hospital pharmacies due to hospital budget
problems during the study period. In Turkey, >95% of the
population’s health care services is reimbursed by the Turk-
ish Republic Social Security Institution, which is funded by
the government. However, the Turkish government has not
made any increase in the payment for healthcare services to
the hospitals since 2009. Thus, hospitals are under pressure
of the need to balance their increasingly restricted budgets,
and this, commonly leads to intermittent shortage of several
drugs (due to economical or payment problems of hospital
administrations) including antibiotics such as glycopeptides
[26, 27].

Our study has several limitations. Although it was a mul-
ticentre study, this was a retrospective matched cohort study.
Despite the fact that baseline characteristics of the (D) and
(G) cohorts were similar, this was not a randomized-con-
trolled study. Hence, although we tried to overcome selection
bias by matching by three criteria, we still cannot exclude a
selection bias. Although recommended in guidelines [22],
therapeutic drug monitoring was not performed in any of
the cases. Since this was a retrospective cohort study, there
was not an opportunity to measure time to culture negativity.
In addition, we could not analyse infection-related mortal-
ity; instead, we used 1-month survival as all-cause mortal-
ity data. In any combination therapy case, positive response
was not only due to daptomycin or glycopeptides but also
other antibiotics used concomitantly. However, this would
be a disadvantage of any study evaluating glycopeptides or
daptomycin in febrile neutropenia. Daptomycin was used in
combination with other drugs and often as salvage therapy.
Hence, the real comparison between daptomycin and glyco-
peptides in 1st line treatment could not be performed. Dapto-
mycin or glycopeptide dosages were not adjusted according
to patient weight. For this reason, it could not be possible
to compare the results of 6 mg/kg vs. 8 mg/kg or any other

dosage in (D) cohort. Some of the cases received glycopep-
tides or daptomycin in not guideline recommended indica-
tions [1, 3, 22]. Despite these disadvantages, to our knowl-
edge, these are the largest cohorts comparing daptomycin
with glycopeptides in adult febrile neutropenia.

These findings suggest that although not better, dapto-
mycin efficacy is comparable to vancomycin. We conclude
that daptomycin may be used at least as a salvage therapy
alternative to glycopeptides in the treatment of adult febrile
neutropenia cases. A large, randomized-controlled trial may
further consolidate the findings of the present study.
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